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 Vande Mataram
Vande Mataram!

Sujalam, suphalam, malayaja shitalam,

Shasyashyamalam, Mataram!

Vande Mataram!

Shubhrajyotsna pulakitayaminim,

Phullakusumita drumadala shobhinim,

Suhasinim sumadhura bhashinim,

Sukhadam varadam, Mataram!

Vande Mataram, Vande Mataram!
- Bankimchandra Chatterji

aù¦ cûZecõ
¯ÿ{¢ÿ þæ†ÿÀÿþó!
ÓëfÁÿæó  ÓëüÿÁÿæó  þÁÿßf Éê†ÿÁÿæó
ÉÓ¿ É¿æþÁÿæó, þæ†ÿÀÿó
¯ÿ{¢  ÿþæ†ÿÀÿó!
Éëμÿ÷ {f¿æû§æ  ¨ëàÿLÿç†ÿßæþç[ÿêó
üÿëàÿâLÿëÓëþç†ÿ  ’ÿ÷ëþ’ÿÁÿ  {Éæμÿç[ÿêó
ÓëÜÿæÓç[ÿêó  Óëþ™ëÀÿ  μÿæÌç~êó
ÓëQ’ÿæó ¯ÿÀÿ’ÿæó þæ†ÿÀÿó
¯ÿ{¢ÿ þæ†ÿÀÿþó! ¯ÿ{¢ÿ þæ†ÿÀÿþó!

    - ̄ ÿZÿçþ `ÿ¢ÿ÷ ÿ̀æsæföê
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Our National Anthem  | 

- Rabindranath Tagore

Our National Anthem  | @ûc RûZúd iwúZ

Jana-gana-mana-adhinayaka jaya he

Bharata-bhagya-vidhata

Panjaba-Sindhu-Gujarata-Maratha

Dravida-Utkala-Banga

Vindhya-Himachala-Yamuna-Ganga

uchchala-jaladhi-taranga

Tava Subha name jage,

tava subha asisa mage,

gahe tava jaya-gatha.

Jana-gana-mangala-dayaka jaya he

Bharata-bhagya-vidhata.

Jaya he, Jaya he, Jaya he,

jaya jaya jaya jaya he.

f[ÿÿS~ þ[ÿÿA™#[ÿæßLÿ fß {Üÿ !
μÿæÀÿ†ÿ μÿæS¿ ¯ÿç™æ†ÿæ !

¨qæ¯ÿ, Óç¤ÿë, SëfÀÿæs, þÀÿævÿæ,
’ÿ÷æ¯ÿçÝ, D‡Áÿ, ¯ÿèÿ !

¯ÿç¤ÿ¿, Üÿçþæ`ÿÁÿ, ¾þë[ÿæ, Sèÿæ !
DbÿÁÿÿfÁÿ™# †ÿÀÿèÿ !

†ÿ¯ÿ Éëμÿ [ÿæ{þ fæ{S !
†ÿ¯ÿ Éëμÿ AæÉçÌ þæ{S !
Sæ{Üÿ †ÿ¯ÿ fß Sæ$æ !

f[ÿÿS~ þèÿÁÿ ’ÿæßLÿ fß {Üÿ !
μÿæÀÿ†ÿ μÿæS¿ ¯ÿç™æ†ÿæ !

fß {Üÿ ! fß {Üÿ ! fß {Üÿ !
fß fß fß fß {Üÿ !

                              - Àÿ¯ÿê¢ÿ÷[ÿæ$ vÿæLÿëÀÿ
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Pledge  | g_[

- Pydimarri Venkata Subba Rao

“India is my country. All Indians are my brothers and sisters.

I love my country and I am proud of its rich and varied heritage.

I shall always strive to be worthy of it.

I shall give my parents, teachers and all elders respect,

and treat everyone with courtesy. I shall be kind to animals.

To my country and my people, I pledge my devotion.

In their well-being and prosperity alone lies my happiness.”

“μÿæÀÿ†ÿ {þæÀÿ þæ†ÿõμÿíþç > ÓþÖ μÿæÀÿ†ÿêß {þæÀÿ μÿæB H μÿD~ê >
þëô {þæ {’ÿÉLÿë μÿàÿ¨æF F¯ÿó FÜÿæÀÿ GÊÿ¾ö¿¨í‚ÿö [ÿæ[ÿæ¯ÿç™ ¨Àÿ¸Àÿæ ¨æBô þëô S¯ÿ}†ÿ >

þëô FÜÿæÀÿ {¾æS¿ Ó;ÿæ[ÿÿ {Üÿ¯ÿæ ¨æBô Ó¯ÿö’ÿæ {`ÿÎæ LÿÀÿç¯ÿç >
þëô {þæÀÿ ¨ç†ÿæþæ†ÿæ, SëÀÿë F¯ÿó ÓþÖ SëÀÿëf[ÿZÿë Ó¼æ[ÿÿ {’ÿQæB¯ÿç H

ÓþÖZÿë μÿ’ÿ÷ ¯ÿ¿¯ÿÜÿæÀÿ {’ÿQæB¯ÿç > þëô ¨÷æ~êþæ[ÿZÿ ¨÷†ÿç Ó’ÿß ÀÿÜÿç¯ÿç >
{þæÿ {’ÿÉ H {’ÿÉ¯ÿæÓêZÿ {Ó¯ÿæ LÿÀÿç¯ÿæ ¨æBô þëô É¨$ {[ÿDAdç >

{Óþæ[ÿZÿÀÿ þèÿÁÿ H DŸ†ÿç{Àÿ Üÿ] {þæÀÿ ÓëQ [ÿççÜÿç†ÿ  >”
- ¨æBÝçþæÀÿç {H´Zÿæsæ Óë³æÀÿæH
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Students start observing their environment and playing with objects around them in
the Foundational Stage itself. This exploration continues in the Preparatory Stage. The
focus at this stage is on the immediate environment of students, with the interdisciplinary
approach in the curriculum reflecting the lives of children. The necessary competencies
for learning science in the Middle Stage are developed in the Preparatory Stage through
the interdisciplinary area ‘World Around Us’.

Science is introduced as a separate curricular area in the Middle Stage and continues
in the Secondary Stage. Hence we need to focus on  separate curricular area of science.
Therefore, this section deals with the Curricular Goals and Competencies of Science in
the Middle and Secondary Stages only.

NCF (SE) 2023 - Curricular Goals

Curricular
Goal

Description Competencies

C-1.1 Classifies matter based on observable physical (solid,
liquid, gas, shape, volume, density, transparent, opaque,
translucent, magnetic, non-magnetic, conducting, non-
conducting) and chemical characteristics (pure, impure; acids,
bases; metals, non-metals; solutions, mixtures, separation
techniques; elements, compounds)
C-1.2 Describes changes in matter (physical and chemical change)
and uses particulate nature to represent the properties of matter
and the changes.
C-1.3 Explains the importance of measurement, and measures
physical properties of matter (volume, weight, temperature,
density) in indigenous and standard units using simple instruments.
C-1.4 Observes and explains the phenomena caused due to
difference in pressure, temperature, and density (breathing,
sinking-floating, water pumps in homes, cooling of things,
formation of winds)

Explores
the world
of matter
and its

constituents,
properties

and
behavior

CG - 1

The National Education Policy 2020 (NEP 2020) envisions a holistic, flexible, and
learner-centred education system. It emphasizes competency-based learning and experi-
ential approaches that make education meaningful and engaging. NEP 2020 highlights the
importance of 21st-century skills such as critical thinking, creativity, communication, and
problem-solving. It encourages the integration of real-life learning, innovation, and tech-
nology-enabled pedagogies. Overall, the policy aims to build an inclusive and future-ready
education system that empowers every learner to thrive in a rapidly changing world.

National Education Policy - 2020
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vi

Curricular
Goal Description Competencies

Explores
the physical

world
around
them in

scientific
and

mathematical
terms

C-2.1 Describes one-dimensional motion (uniform, non-uniform,
horizontal, vertical) using physical quantities (position, distance, time
- speed, and changes in speed) through mathematical and diagrammatic
representations
C-2.2 Describes how electricity works through manipulating different
elements in simple circuits, and demonstrate the heating and magnetic
effects of electricity
C-2.3 Describes the properties of a magnet (natural and artificial, earth
as a magnet)
C-2.4 Demonstrates rectilinear propagation of light from different
sources of light (natural, artificial, reflecting surfaces), and verify the
laws of reflection through manipulation of light source and objects,
and use of apparatus and artefact (plane and curved mirrors, pinhole
camera, kaleidoscope, periscope)
C-2.5 Observes and identifies celestial objects in the night sky using
simple telescope and images (planets, stars, natural and artificial
satellites, constellation, comets), and explains their role in navigation,
calendars, and phenomena (phases of the moon, eclipse, life on earth)

C-5.1 Illustrates how science and technology help improve the quality
of lives in every walk of human life (health care, communication,
transportation, food security, mitigation of climate change, judicious
consumption of resources, applications of artificial satellites, etc.)
C-5.2 Shares views on news and articles related to the impact science
and technology, and society have on each other.

Understands
the interface
of science,
technology
and society.

CG - 5

C-4.1 Undertakes a nutrition-based analysis of food components with
reference to Indian and modern dietary and culinary practices, and
explain the effect of nutrition on health
C-4.2 Examines different dimensions of diversity of food - sources,
nutrients, geographical, social, time-period based, diets
C-4.3 Describes biological changes (growth, hormonal, reproductive)
during adolescence, and measures to ensure overall well-being
C-4.4 Recognizes and discuss substance abuse, viewing school as a
safe space to raise these concerns

Understands
the

components
of health,

hygiene and
well-being

CG - 4

CG - 2

C-3.1 Describes the diversity of living things observed in the natural surroundings
(insects, earthworms, snails, birds, mammals, reptiles, spiders, diverse plants,
and fungi), and at a smaller scale (pond water, animal and plant bodies, other
microscopic organisms)
C-3.2 Distinguishes the characteristics of living organisms (need for nutrition,
growth, and development, need for respiration, response to stimuli, reproduction,
excretion, cellular organization) from non-living things.
C-3.3 Analyses patterns of relationship between living organisms and their
environment in terms of dependence on and response to each other.
C-3.4 Explains the conditions suitable for sustaining life on earth and other planets
(atmosphere; suitable temperature-pressure, light; properties of water)

Explores the
living world
around us.

And its
interaction
with the

inanimate
world in
scientific

terms.

CG-3
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2Class 8 READINESS

DAY 1. Types of Forces

Read and Recite: The teacher read and pronouns the words and
make the students to read and recite.

Force    Push    Pull    Friction    Gravity    Motion    Stop    Direction

Read and Explain: The teacher reads the sentences and explains the
key words in day to day life situation (experience).

1. We apply force when we move a heavy table.

2. We push a door to open it.

3. We pull a bucket from a well.

4. Friction between shoes and the ground helps us to walk safely.

5. Gravity pulls a falling apple towards the Earth.

6. A moving bicycle shows motion.

7. Applying brakes helps a vehicle to stop.

8. Turning the steering wheel changes the direction of a car.

Fill in the Blanks:

1. We apply ______ when we move a heavy table.

2. We ______ a door to open it.

3. We ______ a bucket from a well.

4. ______ between shoes and the ground helps us walk safely.

5. ______ pulls objects towards the Earth.

Match the Following:

Column A Column B

1. Force {    } a.  Pull of the Earth

2. Push {    } b. Rubbing force between surfaces

3. Friction {    } c. Action used to move an object forward

4. Gravity {    } d. A push or pull

1

LEARN

UNDERSTAND

APPLY
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3{É÷~ê              _âÉêZò

\òai 1. ake _âKûe

_Xÿòaû I @ûaéZò Keòaû : ÉçäLÿ É±ÿSëÝçLÿë ¨Þç Aæ¯ÿõ ÿ̂ç LÿÀÿç{ ÿ̄ F¯ÿó Éçäæ$öêþæ[ÿZÿë ¨Þç ÿ̄æ F¯ÿó Aæ¯ÿõˆÿç
LÿÀÿç¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç{¯ÿ >

     ¯ÿÁÿ {vÿàÿæ s~æ WÌö~ þæšæLÿÌö~ S†ÿç AsLÿç¯ÿæ ’ÿçS

_Xÿòaû I aêSûAaû : ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F ÿ̄ó {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿÀÿ þëQ¿ É±ÿSëÝçLÿë ¯ÿëlæB{¯ÿ
(A[ÿëμÿí†ÿç)>

1. Aæ{þ μÿæÀÿê {s¯ÿëàÿLÿë WëoæB¯ÿæ {¯ÿ{Áÿ ¯ÿÁÿ ¨÷{ßæS LÿÀÿë >
2. Aæ{þ Lÿ¯ÿæsLÿë {vÿàÿç {Qæàÿç$æD >
3. Aæ{þ LÿíAÀÿë ¯ÿæàÿúsç sæ~ç$æD >
4. `ÿ¨àÿ F¯ÿó μÿíþç þš{Àÿ WÌö~ AæþLÿë ÓëÀÿäç†ÿ μÿæ{¯ÿ ÿ̀æàÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ >
5. þæšæLÿÌö~ SdÀÿë ¨xÿë$#̄ ÿæ {ÓHLÿë μÿíþç AæÝLÿë sæ{~ >
6. `ÿÁÿ[ÿÉêÁÿ ÓæB{Lÿàÿú S†ÿçLÿë Óí̀ ÿç†ÿ Lÿ{Àÿ >
7. {¯ÿ÷Lÿú ÷̈{ßæS LÿÀÿç̄ ÿæ ’ÿ́æÀÿæ ¾æ[ÿ AsLÿç $æF >
8. ÎçßÀÿçó WíÀÿæB¯ÿæ ’ÿ́æÀÿæ LÿæÀÿúÀÿ ’ÿçS ¨Àÿç̄ ÿˆÿö[ÿ {ÜÿæB$æF >

Éí[ÿ¿×æ[ÿ ¨íÀÿ~ LÿÀÿ >
1. Aæ{þ μÿæÀÿê {s ÿ̄ëàÿúLÿë WëoæB¯ÿæ {¯ÿ{Áÿ ................. ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿë >
2. Aæ{þ Lÿ¯ÿæsLÿë ................. LÿÀÿç {Qæàÿç$æD >
3. Aæ{þ LÿíAÀÿë ¯ÿæàÿúsçLÿë ................ LÿÀÿë >
4. `ÿ¨àÿ F¯ÿó μÿíþç þš{Àÿ ............. AæþLÿë ÓëÀÿäç†ÿ μÿæ{¯ÿ `ÿæàÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ >
5. ................. ¯ÿÖìSëÝçLÿë μÿíþç AæÝLÿë sæ{~ >
þçÁÿæA >
 Ö» "Lÿ' Ö» "Q'
1. ¯ÿÁÿ          (       ) a. ṏ$#¯ÿêÀÿ s~æ
2. {vÿàÿæ ( ) b. ṏÏSëÝçLÿ þš{Àÿ WÌö~
3. WÌö~ ( ) c.¯ÿÖìLÿë AæSLÿë WëoæB¯ÿæ ¨æBô Lÿæ¾ö¿
4. þæšæLÿÌö~ ( ) d.{vÿàÿæ Lÿçºæ s~æ

1
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4Class 8 READINESS

DAY
2

2. Particulate Nature of Matter

Read and Recite: The teacher read and pronouns the words and
make the students to read and recite.

Matter    Particles    Diffusion    Solid    Liquid    Gas    Space    Movement

Read and Explain: The teacher reads the sentences and explains the
key words in day to day life situation (experience).

1. Water is an example of matter.

2. Particles of sugar spread in tea when stirred.

3. The smell of perfume spreading in a room is diffusion.

4. Ice is a solid state of matter.

5. Milk is a liquid that takes the shape of its container.

6. Air is a gas present around us.

7. Air fills the empty space in a balloon.

8. Dust in sunlight shows movement of tiny particles.

Fill in the Blanks:

1. Water is an example of ______.

2. Sugar spreads in tea because of ______.

3. Ice is a ______ state of matter.

4. Milk is a ______ that takes the shape of its container.

5. Air is a ______ present around us.

Match the Following:

Column A Column B

1. Matter {    } a. Spreading of particles

2. Particles {    } b. Any thing that has mass and occupies space

3. Diffusion {    } c. Tiny units that make up matter

LEARN

UNDERSTAND

APPLY
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5{É÷~ê              _âÉêZò

\òai 2. _\û[ðe KYòKû Êbûa

_Xÿòaû I @ûaéZò Keòaû : ÉçäLÿ É±ÿSëÝçLÿë ¨Þç Aæ¯ÿõ ÿ̂ç LÿÀÿç{ ÿ̄ F¯ÿó Éçäæ$öêþæ[ÿZÿë ¨Þç ÿ̄æ F¯ÿó Aæ¯ÿõˆÿç
LÿÀÿç¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç{¯ÿ >

¨’ÿæ$ö   Lÿ~çLÿæ ¯ÿ¿æ¨[ÿ   Lÿvÿç[ÿ †ÿÀÿÁÿ S¿æÓú   Éí[ÿ¿ `ÿÁÿ[ÿ

_Xÿòaû I aêSûAaû : ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F ÿ̄ó {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿÀÿ þëQ¿ É±ÿSëÝçLÿë ¯ÿëlæB{¯ÿ
(A[ÿëμÿí†ÿç)>

1. fÁÿ ¨’ÿæ$öÀÿ FLÿ D’ÿæÜÿÀÿ~ A{s >
2. `ÿæÜÿæLÿë Wæ+ç̄ ÿæ { ÿ̄{Áÿ `ÿç[ÿç Lÿ~çLÿæSëÝçLÿ ¯ÿ¿æ ç̈$æF >
3. {LÿævÿÀÿê{Àÿ A†ÿÀÿ ÿ̄æÓ[ÿæ ÿ̀æÀÿçAæ{Ý ¯ÿ¿æ ç̈̄ ÿæLÿë ¯ÿ¿æ¨[ÿ LÿëÜÿæ¾æF >
4. ¯ÿÀÿüÿ ¨’ÿæ$öÀÿ Lÿvÿç[ÿ A¯ÿ×æ A{s >
5. äêÀÿ FLÿ †ÿÀÿÁÿ ¾æÜÿæ ¨æ†ÿ÷Àÿ AæLÿæÀÿ ™æÀÿ~ LÿÀÿç$æF >
6. ¯ÿæßë Aæþ `ÿ†ÿë…¨æÉö́{Àÿ $#̄ ÿæ S¿æÓú A{s >
7. {¯ÿàÿë[ÿú{Àÿ $#̄ ÿæ Qæàÿç ×æ[ÿLÿë ÿ̄æßë í̈‚ÿö LÿÀÿç$æF >
8. Óí¾ö¿æ{àÿæLÿ{Àÿ {’ÿQæ¾ç̄ ÿæ ™íÁÿç Óíä½ Lÿ~çLÿæÀÿ S†ÿçLÿë Óí̀ ÿæB$æF >

Éí[ÿ¿×æ[ÿ ¨íÀÿ~ LÿÀÿ :
1. fÁÿ ............. Àÿ FLÿ D’ÿæÜÿÀÿ~ A{s >
2. `ÿæÜÿæLÿë Wæ+ç̄ ÿæ { ÿ̄{Áÿ `ÿç[ÿç Lÿ~çLÿæSëÝçLÿ ¯ÿ¿æ ç̈̄ ÿæÀÿ LÿæÀÿ~ ............ >
3. ¯ÿÀÿüÿ ¨’ÿæ$öÀÿ ............. A¯ÿ×æ A{s >
4. äêÀÿ FLÿ .................. ¾æÜÿæ ¨æ†ÿ÷Àÿ AæLÿæÀÿ ™æÀÿ~ LÿÀÿç$æF >
5. ¯ÿæßë Aæþ `ÿ†ÿë…¨æÉ´ö{Àÿ $#¯ÿæ .............. A{s >
þçÁÿæA >
 Ö» "Lÿ' Ö» "Q'
1. ¨’ÿæ$ö ( ) a. Lÿ~çLÿæSëÝçLÿ ¯ÿ¿æ ç̈̄ ÿæ
2. Lÿ~çLÿæ ( ) b. {¾{Lÿò~Óç ¯ÿÖì ¾æÜÿæÀÿ ¯ÿÖì†ÿ́ $æF F ÿ̄ó ×æ[ÿ ’ÿQàÿ Lÿ{Àÿ
3. ¯ÿ¿æ¨[ÿ ( ) c. {dæs {dæs FLÿLÿ  ¾æÜÿæ ¨’ÿæ$ö ™æÀÿ~ LÿÀÿç$æF

2
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6Class 8 READINESS

DAY 3. Pressure and Winds

Read and Recite: The teacher read and pronouns the words and make

the students to read and recite.

 Air    Pressure   Wind   Atmosphere    Movement

 High Pressure     Low Pressure     Breeze

Read and Explain: The teacher reads the sentences and explains the

key words in day to day life situation (experience).

1. We breathe air every moment.

2. Pumping air into a tyre increases pressure.

3. Wind helps to dry wet clothes faster.

4. Birds fly in the atmosphere above us.

5. The movement of air creates wind.

6. Air moves away from high pressure areas.

7. Air moves toward low pressure areas.

8. A cool breeze makes us feel comfortable in summer.

Fill in the Blanks:

1. We breathe ______ every moment.

2. Pumping air into a tyre increases ______.

3. ______ helps to dry wet clothes.

4. Birds fly in the ______ above us.

5. A cool ______ makes us feel comfortable.

Match the Following:

 Column A Column B

1. Air Pressure {    } a.  Area from which air moves

2. Wind {    } b. Force exerted by air

3. High Pressure {    } c. Movement of air

3

LEARN
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7{É÷~ê              _âÉêZò

\òai 3. ·_ Gaõ _a^

_Xÿòaû I @ûaéZò Keòaû : ÉçäLÿ É±ÿSëÝçLÿë ¨Þç Aæ¯ÿõˆÿç LÿÀÿç{¯ÿ F¯ÿó Éçäæ$öêþæ[ÿZÿë ¨Þç¯ÿæ F ÿ̄ó
Aæ¯ÿõˆÿç LÿÀÿç¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç{¯ÿ >

     ¯ÿæßë   `ÿæ¨   ¨¯ÿ[ÿ    ¯ÿæßëþƒÁÿ   S†ÿç ÿ̄ç™#      Daÿ `ÿæ¨ [ÿçþ§ `ÿæ¨    Éê†ÿÁÿ ¨¯ÿ[ÿ

_Xÿòaû I aêSûAaû : ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F¯ÿó {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿÀÿ þëQ¿ É±ÿSëÝçLÿë ¯ÿëlæB{¯ÿ
(A[ÿëμÿí†ÿç)>

1. ¨÷{†ÿ¿Lÿ þëÜÿí̂ ÿö{Àÿ Aæ{þ ¯ÿæßë ¨÷ÉǽÓ LÿÀÿë >
2. sæßæÀÿú{Àÿ ¨ ú̧ þæÀÿç̄ ÿæ ’ÿ́æÀÿæ `ÿæ¨ ¯ÿõ•ç ÜÿëF >
3. H’ÿæ Lÿ¨Ýæ ÉêW÷ ÉëQ#¯ÿæ{Àÿ ¨¯ÿ[ÿ ÓæÜÿæ¾¿ Lÿ{Àÿ >
4. Aæþ D¨{Àÿ $#̄ ÿæ ¯ÿæßëþƒÁÿ{Àÿ ¨äêþæ{[ÿ DÝ;ÿç >
5. S†ÿçÉêÁÿ ¯ÿæßë {¾æSëô ¨¯ÿ[ÿ ÓõÎç ÜÿëF >
6. ÿ̄æßë Daÿ `ÿæ¨ AoÁÿÀÿë ¯ÿæÜÿæÀÿLÿë S†ÿç LÿÀÿç$æF >
7. ¯ÿæßë [ÿçþ§ `ÿæ¨ AoÁÿ AæÝLÿë S†ÿç LÿÀÿç$æF >
8. S÷êÌ½{Àÿ $ƒæ ¨ ÿ̄[ÿ AæþLÿë AæÀÿæþ {’ÿB$æF >

Éí[ÿ¿×æ[ÿ ¨íÀÿ~ LÿÀÿ :
1. ÷̈{†ÿ¿Lÿ þëÜÿí̂ ÿö{Àÿ Aæ{þ ................. ÷̈ÉǽÓ LÿÀÿë >
2. sæßæÀÿú{Àÿ ¨ ú̧ þæÀÿç̄ ÿæ ’ÿǽÀÿæ ............... ¯ÿõ•ç ÜÿëF >
3. H’ÿæ Lÿ¨Ýæ ÉêW÷ ÉëQ#̄ ÿæ{Àÿ ...............ÓæÜÿæ¾¿ Lÿ{Àÿ >
4. AæþÀÿ D¨{Àÿ $#̄ ÿæ ................... {Àÿ ¨äêþæ{[ÿ DÝç$æ;ÿç >
5. $ƒæ ................... AæþLÿë AæÀÿæþ {’ÿB$æF >

þçÁÿæA >
 Ö» "Lÿ' Ö» "Q'
1. ¯ÿæßë `ÿæ¨            (   )     a.¯ÿæßë ¯ÿæÜÿæÀÿLÿë S†ÿç LÿÀÿç̄ ÿæ AoÁÿ
2. ¨¯ÿ[ÿ ( ) b.¯ÿæßë ’ÿ́æÀÿæ DŒŸ ¯ÿÁÿ
3. Daÿ `ÿæ¨ ( ) c.¯ÿæßëÀÿ S†ÿç̄ ÿç™#
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8Class 8 READINESS

DAY

Read and Recite: The teacher read and pronouns the words and
make the students to read and recite.

Storm    Cyclone   Wind    Rainfall    Ocean    Storm Surge   Disaster   Safety

Read and Explain: The teacher reads the sentences and explains the
key words in day to day life situation (experience).

1. A storm brings strong winds and rain.

2. A cyclone forms over warm ocean water.

3. Strong wind can bend tree branches.

4. Heavy rainfall fills rivers and lakes.

5. Fishermen work in the ocean for fishing.

6. High sea waves during a cyclone are called storm surge.

7. Floods and cyclones are natural disasters.

8. People follow safety rules during storms.

Fill in the Blanks:

1. A ______ brings strong winds and rain.

2. A ______ forms over warm ocean water.

3. Heavy ______ fills rivers and lakes.

4. High sea waves during a cyclone are called ______ ______.

5. Floods and cyclones are natural ______.

Match the Following:

 Column A Column B

1. Storm {    } a. High sea waves during a cyclone

2. Cyclone {    } b. Strong winds with rain

3. Storm Surge {    } c. Large storm over oceans

LEARN

UNDERSTAND

APPLY

4. Storms and Cyclones
4
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9{É÷~ê              _âÉêZò

\òai 4. SWÿaûZýû Gaõ ùZû̀ û̂ þ

_Xÿòaû I @ûaéZò Keòaû : ÉçäLÿ É±ÿSëÝçLÿë ¨Þç Aæ¯ÿõ ÿ̂ç LÿÀÿç{ ÿ̄ F¯ÿó Éçäæ$öêþæ[ÿZÿë ¨Þç ÿ̄æ F¯ÿó Aæ¯ÿõˆÿç
LÿÀÿç¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç{¯ÿ >

     lÝ {†ÿæüÿæ[ÿú ¨¯ÿ[ÿ ¯ÿõÎç̈ æ†ÿ    þÜÿæÓþë’ÿ÷ Daÿ Óþë’ÿ÷ †ÿÀÿèÿ      ¯ÿç̈ ¾ö¿ß   [ÿçÀÿ¨’ÿ

_Xÿòaû I aêSûAaû : ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F ÿ̄ó {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿÀÿ þëQ¿ É±ÿSëÝçLÿë ¯ÿëlæB{¯ÿ
(A[ÿëμÿí†ÿç)>

1. FLÿ lÝ ÉNÿçÉæÁÿê ¨¯ÿ[ÿ F¯ÿó ¯ÿÌöæ Aæ~ç$æF >
2. {†ÿæüÿæ[ÿú SÀÿþ þÜÿæÓþë’ÿ÷ fÁÿ D¨{Àÿ Svÿç†ÿ ÜÿëF >
3. ÉNÿçÉæÁÿê ¨¯ÿ[ÿ SdÀÿ xÿæÁÿ μÿæèÿç {’ÿB¨æ{Àÿ >
4. μÿæÀÿê ¯ÿÌöæ [ÿ’ÿê H Üÿ÷’ÿSëÝçLÿë μÿÀÿç ’ÿçF >
5. þû¿fê¯ÿê þæ{[ÿ Óþë’ÿ÷{Àÿ þæd ™Àÿç̄ ÿæ Lÿæþ LÿÀÿ;ÿç >
6. lÝ¯ÿæ†ÿ¿æ Óþß{Àÿ Daÿ Óþë’ÿ÷ †ÿÀÿèÿLÿë "Îþö Ófö' LÿÜÿ;ÿç  >
7. ¯ÿ[ÿ¿æ F¯ÿó {†ÿæüÿæ[ÿú ¨÷æLÿõ†ÿçLÿ ¯ÿç¨¾ö¿ß As;ÿç >
8. lÝ Óþß{Àÿ {àÿæLÿþæ{[ÿ ÓëÀÿäæ [ÿçßþSëÝçLÿë A[ÿëÓÀÿ~ LÿÀÿ;ÿç >

Éí[ÿ¿×æ[ÿ ¨íÀÿ~ LÿÀÿ :
1. FLÿ ..............ÉNÿçÉæÁÿê ¨¯ÿ[ÿ F¯ÿó ¯ÿÌöæ Aæ{~ >
2. SÀÿþ Óþë’ÿ÷ fÁÿ D¨{Àÿ ................. Svÿç†ÿ ÜÿëF >
3. μÿæÀÿê .............. [ÿ’ÿê H Üÿ÷’ÿSëÝçLÿë μÿÀÿç ’ÿçF >
4. lÝ¯ÿæ†ÿ¿æ Óþß{Àÿ Daÿ Óþë’ÿ÷ †ÿÀÿèÿLÿë ............ LÿÜÿ;ÿç >
5. ¯ÿ[ÿ¿æ F¯ÿó {†ÿæüÿæ[ÿú ÷̈æLÿõ†ÿçLÿ .................. As;ÿç >
þçÁÿæA >

Ö» "Lÿ' Ö» "Q'
1. lÝ ( ) a. lÝ¯ÿæ†ÿ¿æ Óþß{Àÿ Daÿ Óþë’ÿ÷ †ÿÀÿèÿ
2. {†ÿæüÿæ[ÿú ( ) b. ÉNÿçÉæÁÿê ¨¯ÿ[ÿ F ÿ̄ó ÿ̄Ìöæ
3. Îþö Ófö ( ) c. Óþë’ÿ÷ fÁÿ D¨{Àÿ Svÿç†ÿ ¯ÿõÜÿ†ÿú lÝ
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10Class 8 READINESS

DAY 5. Solute, Solvent and Solution

Read and Recite: The teacher read and pronouns the words and
make the students to read and recite.

Solute    Solvent    Solution    Dissolve    Water    Sugar    Salt    Mixture

Read and Explain: The teacher reads the sentences and explains the
key words in day to day life situation (experience).

1. Sugar acts as a solute when added to water.

2. Water is the solvent in lemonade.

3. Lemon juice mixed with water forms a solution.

4. Sugar dissolves when stirred in tea.

5. We drink water every day.

6. Sugar is used to sweeten milk.

7. Salt is added to food while cooking.

8. Tea with milk and sugar is a mixture.

Fill in the Blanks:

1. Sugar acts as a ______ when added to water.

2. Water is the ______ in lemonade.

3. Lemon juice mixed with water forms a ______.

4. Sugar ______ when stirred in tea.

5. Tea with milk and sugar is a ______.

Match the Following:

Column A Column B

1. Solute {    } a. Mixture formed after dissolving

2. Solvent {    } b. Substance that dissolves

3. Solution {    } c.Substance that dissolves solute

5

LEARN

UNDERSTAND

APPLY

AP SCERT



11{É÷~ê              _âÉêZò

\òai 5. \âûaý, \âûaK Gaõ \âaY

_Xÿòaû I @ûaéZò Keòaû : ÉçäLÿ É±ÿSëÝçLÿë ¨Þç Aæ¯ÿõ ÿ̂ç LÿÀÿç{ ÿ̄ F¯ÿó Éçäæ$öêþæ[ÿZÿë ¨Þç ÿ̄æ F¯ÿó Aæ¯ÿõˆÿç
LÿÀÿç¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç{¯ÿ >

’ÿ÷æ¯ÿ¿ ’ÿ÷æ¯ÿLÿ ’ÿ÷̄ ÿ~ ’ÿ÷̄ ÿçμÿí†ÿ fÁÿ `ÿç[ÿç àÿë~ þçÉ÷~

_Xÿòaû I aêSûAaû : ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F ÿ̄ó {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿÀÿ þëQ¿ É±ÿSëÝçLÿë ¯ÿëlæB{¯ÿ
(A[ÿëμÿí†ÿç)>

1. `ÿç[ÿç fÁÿ{Àÿ þçÉæBàÿæ{¯ÿ{Áÿ ’ÿ÷æ¯ÿ¿ Àÿí{¨ Lÿæ¾ö¿ Lÿ{Àÿ >
2. {àÿºë̈ æ~ç{Àÿ fÁÿ ’ÿ÷æ¯ÿLÿ A{s >
3. {àÿºë ÀÿÓ fÁÿ ÓÜÿ þçÉ÷~ {ÜÿæB ’ÿ÷̄ ÿ~ ÷̈Öì†ÿ Lÿ{Àÿ >
4. `ÿæÜÿæLÿë Wæ+çàÿæ { ÿ̄{Áÿ `ÿç[ÿç ’ÿ÷̄ ÿçμÿí†ÿ ÜÿëF >
5. Aæ{þ ¨÷†ÿç’ÿç[ÿ ¨æ~ç ç̈D >
6. QêÀÿÀÿ Óǽ’ÿ þçvÿæ LÿÀÿç̄ ÿæ ¨æBô `ÿç[ÿç ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æF >
7. Àÿæ¤ÿç ÿ̄æ {¯ÿ{Áÿ Qæ’ÿ¿ ¨’ÿæ$ö{Àÿ àÿë~ þçÉæ¾æF >
8. Q#Àÿ F ÿ̄ó `ÿç[ÿç ÓÜÿ `ÿæÜÿæ þçÉ÷~Àÿ FLÿ D’ÿæÜÿÀÿ~ >

Éí[ÿ¿×æ[ÿ ¨íÀÿ~ LÿÀÿ :
1. `ÿç[ÿç fÁÿ{Àÿ þçÉæBàÿæ{¯ÿ{Áÿ ............ Àÿí{¨ Lÿæ¾ö¿ Lÿ{Àÿ >
2. {àÿºë̈ æ~ç{Àÿ fÁÿ ............. A{s >
3. {àÿºë ÀÿÓ fÁÿ ÓÜÿ þçÉ÷~ {ÜÿæB ................ ÷̈Öì†ÿ Lÿ{Àÿ >
4. `ÿæÜÿæLÿë Wæ+çàÿæ {¯ÿ{Áÿ `ÿç[ÿç ................. ÜÿëF >
5. Q#Àÿ F¯ÿó `ÿç[ÿç ÓÜÿ `ÿæÜÿæ .....................Àÿ FLÿ D’ÿæÜÿÀÿ~ >

þçÁÿæA >
Ö» "Lÿ' Ö» "Q'

1. ’ÿ÷æ¯ÿ¿ ( ) a. ’ÿ÷̄ ÿçμÿí†ÿ ¨{Àÿ þçÉ÷~ ÓõÎç ÜÿëF
2. ’ÿ÷æ¯ÿLÿ ( ) b. ¨’ÿæ$ö ¾æÜÿæ ’ÿ÷̄ ÿçμÿí†ÿ ÜÿëF
3. ’ÿ÷̄ ÿ~ ( ) c. ’ÿ÷æ¯ÿ¿Lÿë ’ÿ÷̄ ÿçμÿí†ÿ LÿÀÿë$#̄ ÿæ ¨’ÿæ$ö
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12Class 8 READINESS

DAY 6. Solubility and Mixtures

Read and Recite: The teacher read and pronouns the words and
make the students to read and recite.

Solubility    Mixture    Dissolve    Water    Sand     Salt   Substance    Liquid

Read and Explain: The teacher reads the sentences and explains the
key words in day to day life situation (experience).

1. Solubility shows how well something dissolves in water.

2. Fruit juice mixed with water forms a mixture.

3. Sugar dissolves easily in tea.

4. Plants need water to grow.

5. Sand settles at the bottom of water.

6. Salt dissolves quickly in warm water.

7. Every substance has its own properties.

8. Oil is a liquid that does not mix with water.

Fill in the Blanks:

1. ______ shows how well a substance dissolves in water.

2. Fruit juice mixed with water forms a ______.

3. Sugar ______ easily in tea.

4. Plants need ______ to grow.

5. Oil is a ______ that does not mix with water.

Match the Following:

Column A Column B

1. Solubility {    } a. Example of dissolving

2. Mixture {    } b. Ability of a substance to dissolve

3. Salt in Water {    } c. Combination of substances

6

LEARN

UNDERSTAND

APPLY

AP SCERT



13{É÷~ê              _âÉêZò

\òai 6. \âaYúdZû Gaõ cògâY

_Xÿòaû I @ûaéZò Keòaû : ÉçäLÿ É±ÿSëÝçLÿë ¨Þç Aæ¯ÿõ ÿ̂ç LÿÀÿç{ ÿ̄ F¯ÿó Éçäæ$öêþæ[ÿZÿë ¨Þç ÿ̄æ F¯ÿó Aæ¯ÿõˆÿç
LÿÀÿç¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç{¯ÿ >

               ’ÿ÷̄ ÿ~êß†ÿæ þçÉ÷~ ’ÿ÷̄ ÿçμÿí†ÿ fÁÿ ¯ÿæàÿç àÿë~ ¨’ÿæ$ö †ÿÀÿÁÿ

_Xÿòaû I aêSûAaû : ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F ÿ̄ó {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿÀÿ þëQ¿ É±ÿSëÝçLÿë ¯ÿëlæB{¯ÿ
(A[ÿëμÿí†ÿç)>

1. fÁÿ{Àÿ Lÿçdç ¨’ÿæ$ö LÿçμÿÁÿç ’ÿ÷̄ ÿçμÿí†ÿ {ÜÿæB$æF †ÿæÜÿæ ’ÿ÷̄ ÿ~êß†ÿæ f~æB$æF >
2. üÿÁÿ ÀÿÓ fÁÿ ÓÜÿ þçÉç þçÉ÷~ DŒŸ LÿÀÿç$æF >
3. `ÿæÜÿæ{Àÿ `ÿç[ÿç ÓÜÿf{Àÿ ’ÿ÷̄ ÿçμÿí†ÿ {ÜÿæB$æF >
4. D—ÿç’ÿ ¯ÿõ•ç ¨æBô fÁÿ Aæ¯ÿÉ¿Lÿ Lÿ{Àÿ >
5. fÁÿÀÿ [ÿçþ§ ṏÏ{Àÿ Lÿæ’ÿëA fþçç¾æF >
6. DÌëþ fÁÿ{Àÿ àÿë~ ÉêW÷ ’ÿ÷ ÿ̄çμÿí†ÿ {ÜÿæB¾æF >
7. ÷̈{†ÿ¿Lÿ ¨’ÿæ$öÀÿ [ÿçfÀÿ FLÿ ™þö ÀÿÜÿç$æF >
8. {†ÿàÿ FLÿ †ÿÀÿÁÿ ¨’ÿæ$ö ¾æÜÿæ fÁÿ{Àÿ þçÉ÷ç†ÿ ÜÿëF [ÿæÜÿ] >

Éí[ÿ¿×æ[ÿ ¨íÀÿ~ LÿÀÿ :
1. fÁÿ{Àÿ FLÿ ¨’ÿæ$ö LÿçμÿÁÿç ’ÿ÷̄ ÿçμÿí†ÿ {ÜÿæB$æF †ÿæÜÿæ .............. f~æB$æF >
2. üÿÁÿ ÀÿÓ fÁÿ ÓÜÿ þçÉç ........... DŒŸ LÿÀÿç$æF >
3. `ÿæÜÿæ{Àÿ `ÿç[ÿç ÓÜÿf{Àÿ ................ {ÜÿæB$æF >
4. D—ÿç’ÿ ¯ÿõ•ç ¨æBô ..............Aæ¯ÿÉ¿Lÿ Lÿ{Àÿ >
5. {†ÿàÿ FLÿ ............... ¨’ÿæ$ö ¾æÜÿæ fÁÿ{Àÿ þçÉ÷ç†ÿ ÜÿëF [ÿæÜÿ] >

þçÁÿæA >
 Ö» "Lÿ' Ö» "Q'
1. ’ÿ÷̄ ÿ~êß†ÿæ ( ) a. ’ÿ÷̄ ÿçμÿí†ÿÀÿ D’ÿæÜÿÀÿ~
2. þçÉ÷~ ( ) b. FLÿ ¨’ÿæ$ö ’ÿ÷ ÿ̄çμÿí†ÿ {Üÿ¯ÿæ Óæþ$ö¿
3. fÁÿ{Àÿ àÿë~ ( ) c. ¨’ÿæ$öSëÝçLÿÀÿ Óó{¾æS
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14Class 8 READINESS

DAY 7. Light, Mirrors and Reflection

Read and Recite: The teacher read and pronouns the words and
make the students to read and recite.

Light    Reflection    Mirror    Image    Surface    Rays    Source    Vision

Read and Explain: The teacher reads the sentences and explains the

key words in day to day life situation (experience).

1. Light from the Sun helps us to see objects.

2. Reflection occurs when light bounces from a mirror.

3. We look into a mirror while combing our hair.

4. The mirror shows our image clearly.

5. A smooth surface reflects light well.

6. Light rays travel from the source to objects.

7. The Sun is the main source of light.

8. Good vision helps us to read books.

Fill in the Blanks:

1. ______ from the Sun helps us to see objects.

2. ______ occurs when light bounces from a mirror.

3. We look into a ______ while combing our hair.

4. The mirror shows our ______ clearly.

5. The Sun is the main ______ of light.

Match the Following:

Column A Column B

1. Light {    } a. Bouncing back of light

2. Mirror {    } b. Energy that helps us to see

3. Reflection {    } c. Object that reflects light

7

LEARN

UNDERSTAND

APPLY
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15{É÷~ê              _âÉêZò

\òai 7. @ûùfûK, \_ðY Gaõ _âZò̀ k^

_Xÿòaû I @ûaéZò Keòaû : ÉçäLÿ É±ÿSëÝçLÿë ¨Þç Aæ¯ÿõˆÿç LÿÀÿç{ ÿ̄ F¯ÿó Éçäæ$öêþæ[ÿZÿë ¨Þç ÿ̄æ F¯ÿó Aæ¯ÿõ ÿ̂ç
LÿÀÿç¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç{¯ÿ >
Aæ{àÿæLÿ ¨÷†ÿçüÿÁÿ[ÿ ’ÿ ö̈~ ÷̈†ÿç̄ ÿçº ṏÏ†ÿÁÿ ÀÿÉ½ç Dû ’ÿõÎç

_Xÿòaû I aêSûAaû : ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F¯ÿó {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿÀÿ þëQ¿ É±ÿSëÝçLÿë ¯ÿëlæB{¯ÿ

(A[ÿëμÿí†ÿç)>
1. Óí¾ö¿ÀÿÉ½ç AæþLÿë ¯ÿÖìSëÝçLÿë {’ÿQ#¯ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ >
2. Aæ{àÿæLÿ ÀÿÉ½ç ’ÿ¨ö~ ṏÏ{Àÿ ¨÷†ÿçüÿÁÿ[ÿ Wsç ¨dLÿë {üÿÀÿç Aæ{Ó >
3. Aæþ ’ÿ ö̈~Lÿë {’ÿQ# {LÿÉLÿë ¨æ[ÿçAæ{Àÿ Ófæxÿç $æD >
4. ’ÿ¨ö~ AæþÀÿ ÷̈†ÿç̄ ÿçºLÿë ØÎ μÿæ{¯ÿ {’ÿQæB$æF >
5. FLÿ þÓõ~ ṏÏ Aæ{àÿæLÿLÿë μÿàÿ μÿæ{¯ÿ ÷̈†ÿçüÿÁÿç†ÿ LÿÀÿç$æF >
6. Aæ{àÿæLÿ ÀÿÉ½ç Dû vÿæÀÿë ¯ÿÖì AæxÿLÿë S†ÿç LÿÀÿç$æF >
7. Aæ{àÿæLÿÀÿ þëQ¿ Dû Óí¾ö¿ A{s >
8. Dˆÿþ ’ÿõÎç AæþLÿë ¯ÿÜÿç ¨Þç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç$æF >

Éí[ÿ¿×æ[ÿ ¨íÀÿ~ LÿÀÿ :
1. ....................... AæþLÿë ¯ÿÖìSëÝçLÿë {’ÿQ#̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ >
2. Aæ{àÿæLÿ ÀÿÉ½ç ’ÿ ö̈~ ṏÏ{Àÿ ................... Wsç ¨dLÿë {üÿÀÿç Aæ{Ó >
3. Aæ{þ ................... Lÿë {’ÿQ# {LÿÉLÿë ¨æ[ÿçAæ{Àÿ Ófæxÿç $æD >
4. ’ÿ ö̈~ AæþÀÿ ................ Lÿë ØÎ μÿæ{¯ÿ {’ÿQæB$æF >
5. Aæ{àÿæLÿÀÿ þëQ¿ Dû ............... A{s >
þçÁÿæA >

Ö» "Lÿ' Ö» "Q'
1. Aæ{àÿæLÿ ( ) a.Aæ{àÿæLÿ ¨dLÿë {üÿÀÿçAæÓç̄ ÿæ
2. ’ÿ ö̈~ ( ) b.AæþLÿë {’ÿQ#̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿë$#̄ ÿæ ÉNÿç
3.¨÷†ÿçüÿÁÿ[ÿ ( ) c.¯ÿÖì ¾æÜÿæ Aæ{àÿæLÿLÿë ÷̈†ÿçüÿÁÿç†ÿ Lÿ{Àÿ
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16Class 8 READINESS

DAY 8. Lenses

Read and Recite: The teacher read and pronouns the words and make

the students to read and recite.

Lens     Convex     Concave     Magnification    Focus

Light Rays      Optical Device     Image

Read and Explain: The teacher reads the sentences and explains the
key words in day to day life situation (experience).

1. A lens is used in cameras.

2. A convex lens is used in magnifying glasses.

3. A concave lens is used in spectacles.

4. A magnifying glass helps in magnification.

5. Sunlight through a convex lens forms a bright focus.

6. Light rays bend when passing through a lens.

7. A microscope is an optical device.

8. Lenses help to form a clear image.

Fill in the Blanks:

1. A ______ is used in cameras.

2. A ______ lens is used in magnifying glasses.

3. A ______ lens is used in spectacles.

4. A magnifying glass helps in ______.

5. Lenses help to form a clear ______.

Match the Following:

Column A Column B

1. Lens {    } a.  Lens that spreads light

2. Convex Lens {    } b. Optical device that bends light

3. Concave Lens {    } c. Lens that brings rays together
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17{É÷~ê - 8              _âÉêZò

\òai 8. ~aKûP

_Xÿòaû I @ûaéZò Keòaû : ÉçäLÿ É±ÿSëÝçLÿë ¨Þç Aæ¯ÿõ ÿ̂ç LÿÀÿç{ ÿ̄ F¯ÿó Éçäæ$öêþæ[ÿZÿë ¨Þç ÿ̄æ F¯ÿó Aæ¯ÿõˆÿç
LÿÀÿç¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç{¯ÿ >

   ¾¯ÿLÿæ`ÿ  DˆÿÁÿ    A¯ÿ†ÿÁÿ ¨Àÿç ÿ̄•ö[ÿ   [ÿæµÿç    Aæ{àÿæLÿ ÀÿÉ½ç      ’ÿõÉ¿ D¨LÿÀÿ~   ¨÷†ÿç̄ ÿçº

_Xÿòaû I aêSûAaû : ÉçäLÿ ̄ ÿæLÿ¿SëÝçLÿë ̈ Þç{¯ÿ F¯ÿó {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿÀÿ þëQ¿ É±ÿSëÝçLÿë ̄ ÿëlæB{¯ÿ(A[ÿëµÿí†ÿç)>
1. Lÿ¿æ{þÀÿæ{Àÿ ¾¯ÿLÿæ`ÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æF >
2. DˆÿÁÿ ¾¯ÿLÿæ`ÿLÿë ¨Àÿç̄ ÿ•öLÿ Lÿæ`ÿ{Àÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æF >
3. `ÿÌþæ{Àÿ A¯ÿ†ÿÁÿ ¾¯ÿLÿæ`ÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æF >
4. FLÿ ¨Àÿç̄ ÿ•öLÿ Lÿæ`ÿ ÿ̄ÖìLÿë ¨Àÿç̄ ÿ•ö[ÿ LÿÀÿç {’ÿQ#̄ ÿæ ¨æBô ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æF >
5. FLÿ DˆÿÁÿ ¾¯ÿLÿæ`ÿ{Àÿ Óí¾ö¿æ{àÿæLÿ DgÁÿ [ÿæµÿç̄ ÿç¢ÿë ÓõÎç Lÿ{Àÿ >
6. Aæ{àÿæLÿÀÿÉ½ç ¾¯ÿLÿæ`ÿ þš {’ÿB S†ÿç Lÿàÿæ{ ÿ̄{Áÿ ¯ÿ{ZÿB$æF >
7. A~ë̄ ÿçä~ ¾¦ FLÿ ’ÿõÉ¿ D¨LÿÀÿ~ A{s >
8. FLÿ ØÎ ¨÷†ÿç¯ÿçº ÓõÎç LÿÀÿç̄ ÿæ{Àÿ ¾¯ÿLÿæ`ÿ ÓæÜÿæ¾¿ Lÿ{Àÿ >

Éí[ÿ¿×æ[ÿ ¨íÀÿ~ LÿÀÿ :
1. Lÿ¿æ{þÀÿæ{Àÿ .............. ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æF >
2. .............. ¾¯ÿLÿæ`ÿLÿë ¨Àÿç̄ ÿ•öLÿ Lÿæ`ÿ{Àÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æF >
3. `ÿÌþæ{Àÿ ............. ¾¯ÿLÿæ`ÿ ÿ̄¿¯ÿÜÿæÀÿ LÿÀÿæ¾F >
4. FLÿ ¨Àÿç̄ ÿ•öLÿ Lÿæ`ÿ .................................... ¨æBô ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æF >
5. ..................... ÓõÎç LÿÀÿç̄ ÿæ{Àÿ ¾¯ÿLÿæ`ÿ ÓæÜÿæ¾¿ Lÿ{Àÿ >

þçÁÿæA >

Ö» "Lÿ' Ö» "Q'
1. ¾¯ÿLÿæ`ÿ ( ) a. Aæ{àÿæLÿLÿë A¨ÓæÀÿ~ LÿÀÿç̄ ÿæ ¾¯ÿLÿæ`ÿ
2. DˆÿÁÿ ¾ ÿ̄Lÿæ`ÿ ( ) b. Aæ{àÿæLÿLÿë ¯ÿZÿæB¯ÿæ FLÿ D¨LÿÀÿ~
3. A¯ÿ†ÿÁÿ ¾ ÿ̄Lÿæ`ÿ ( ) c. Aæ{àÿæLÿ ÀÿÉ½çSëÝçLÿë AµÿçÓæÀÿ~ LÿÀÿç̄ ÿæ ¾¯ÿLÿæ`
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18Class 8 READINESS

DAY 9. Electric Current and Circuits

Read and Recite: The teacher read and pronouns the words and
make the students to read and recite.

Electric Current   Circuit   Battery   Wire   Switch   Bulb   Energy   Conductor

Read and Explain: The teacher reads the sentences and explains the
key words in day to day life situation (experience).

1. Electric current flows through wires in our homes.

2. A torch contains a simple circuit.

3. A battery powers a remote control.

4. A wire carries electric current.

5. A switch turns lights on or off.

6. A bulb glows when electricity flows.

7. Electricity is a form of energy.

8. Copper is a good conductor of electricity.

Fill in the Blanks:

1. ______ flows through wires in our homes.

2. A torch contains a simple ______.

3. A ______ powers a remote control.

4. A ______ turns lights on or off.

5. Copper is a good ______.

Match the Following:

Column A Column B

1. Electric Current {    } a. Source of electrical energy

2. Circuit  {    } b.  Flow of electric charge

3. Battery  {    } c. Closed path for electricity
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19{É÷~ê              _âÉêZò

\òai 9. aò\ýêZþ ùiâûZ Gaõ _eò_[

_Xÿòaû I @ûaéZò Keòaû : ÉçäLÿ É±ÿSëÝçLÿë ¨Þç Aæ¯ÿõ ÿ̂ç LÿÀÿç{ ÿ̄ F¯ÿó Éçäæ$öêþæ[ÿZÿë ¨Þç ÿ̄æ F¯ÿó Aæ¯ÿõˆÿç
LÿÀÿç¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç{¯ÿ >

    ¯ÿç’ÿ¿ë†ÿú {Ó÷æ†ÿ   ¨Àÿç̈ $ ¯ÿ¿æ{sÀÿê    ̈ Àÿç̄ ÿæÜÿê †ÿæÀÿ ÓëB`ÿú ¯ÿàÿú̄ ÿ ÉNÿç ¨Àÿç̄ ÿæÜÿê

_Xÿòaû I aêSûAaû : ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F ÿ̄ó {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿÀÿ þëQ¿ É±ÿSëÝçLÿë ¯ÿëlæB{¯ÿ
(A[ÿëμÿí†ÿç)>

1. Aæþ W{Àÿ ¨Àÿç̄ ÿæÜÿê †ÿæÀÿ þš {’ÿB ¯ÿç’ÿ¿ë†ÿú {Ó÷æ†ÿ ¨÷̄ ÿæÜÿç†ÿ ÜÿëF >
2. FLÿ saÿöú{Àÿ Óæ™æÀÿ~ ¨Àÿç̈ $ ÀÿÜÿç$æF >
3. FLÿ Àÿç{þæsú Lÿ{+÷æàÿúLÿë ÿ̄¿æ{sÀÿê ÉNÿç {¾æSæB$æF >
4. FLÿ ¨Àÿç̄ ÿæÜÿê †ÿæÀÿ {’ÿB ¯ÿç’ÿ¿ë†ÿú {Ó÷æ†ÿ ÷̈¯ÿæÜÿç†ÿ ÜÿëF >
5. FLÿ ÓëB`ÿú Aæ{àÿæLÿLÿë A[ÿú Lÿçºæ Aüÿú LÿÀÿç̈ æ{Àÿ >
6. ¯ÿç’ÿ¿ë†ÿú ¨÷̄ ÿæÜÿç†ÿ {Üÿ{àÿ ÿ̄àÿú̄ ÿsç Aæ{àÿæLÿç†ÿ {ÜÿæB$æF >
7. ¯ÿç’ÿ¿ë†ÿú ÉNÿçÀÿ FLÿ Àÿí̈  A{s >

8. †ÿºæ ¯ÿç’ÿ¿ë†ÿúÀÿ Óë̈ Àÿç̄ ÿæÜÿê A{s >

Éí[ÿ¿×æ[ÿ ¨íÀÿ~ LÿÀÿ :
1. Aæþ W{Àÿ ¨Àÿç̄ ÿæÜÿê †ÿæÀÿ þš {’ÿB .................. ÷̈̄ ÿæÜÿç†ÿ ÜÿëF >
2. FLÿ saÿöú{Àÿ Óæ™æÀÿ~ ............... ÀÿÜÿç$æF >
3. FLÿ Àÿç{þæsú Lÿ{+÷æàÿúLÿë ................ ÉNÿç {¾æSæB$æF >
4. FLÿ .............. Aæ{àÿæLÿLÿë A[ÿú Lÿçºæ Aüÿú LÿÀÿç̈ æ{Àÿ >
5. †ÿºæ FLÿ D ÿ̂þ ................. A{s >
þçÁÿæA >

Ö» "Lÿ' Ö» "Q'
1. ¯ÿç’ÿ¿ë†ÿú {Ó÷æ†ÿ ( ) a.¯ÿç’ÿ¿ë†ÿú ÉNÿçÀÿ Dû
2. ¨Àÿç̈ $ ( ) b.¯ÿç’ÿ¿ë†ÿú ÿ̀æföúÀÿ ÷̈̄ ÿæÜÿ
3. ¯ÿ¿æ{sÀÿê ( ) c.¯ÿç’ÿ¿ë†ÿúÀÿ FLÿ Aæ¯ÿ• ¨$
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20Class 8 READINESS

DAY 10. Effects of Current Electricity

Read and Recite: The teacher read and pronouns the words and make

the students to read and recite.

Heating Effect    Magnetic Effect    Electromagnet   Current

Wire     Iron      Magnet      Energy

Read and Explain: The teacher reads the sentences and explains the

key words in day to day life situation (experience).

1. An electric iron works due to heating effect.

2. Magnetic effect occurs when current flows in a wire.

3. A crane uses an electromagnet to lift metal.

4. Electric current flows in appliances.

5. A wire carries electric current.

6. Iron objects are attracted by magnets.

7. A magnet can pick up pins.

8. Electric heaters convert electricity into heat energy.

Fill in the Blanks:

1. An electric iron box works due to ______ effect.

2. ______ effect occurs when current flows in a wire.

3. A crane uses an ______ to lift metal.

4. Iron objects are attracted by ______.

5. Electric heaters convert electricity into heat ______.

Match the Following:

Column A Column B

1. Heating Effect {    } a. Magnet made using electricity

2. Magnetic Effect {    } b. Current producing magnetism

3. Electromagnet {    } c. Current producing heat
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21{É÷~ê              _âÉêZò

\òai 10. aò\ýêZþ ùiâûZe _âbûa

_Xÿòaû I @ûaéZò Keòaû : ÉçäLÿ É±ÿSëÝçLÿë ¨Þç Aæ¯ÿõ ÿ̂ç LÿÀÿç{ ÿ̄ F¯ÿó Éçäæ$öêþæ[ÿZÿë ¨Þç ÿ̄æ F¯ÿó Aæ¯ÿõˆÿç
LÿÀÿç¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç{¯ÿ >

Dˆÿæ¨êß ÷̈μÿæ¯ÿ  `ÿëºLÿêß ÷̈μÿæ¯ÿ ¯ÿç’ÿ¿ë†ÿú `ÿëºLÿ ¯ÿç’ÿ¿ë†ÿú {Ó÷æ†ÿ
  †ÿæÀÿ àÿëÜÿæ  `ÿëºLÿ  ÉNÿç

_Xÿòaû I aêSûAaû : ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F ÿ̄ó {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿÀÿ þëQ¿ É±ÿSëÝçLÿë ¯ÿëlæB{¯ÿ
(A[ÿëμÿí†ÿç)>

1. FLÿ {¯ÿð’ÿ¿ë†ÿçLÿ BÚê{¨Þç D ÿ̂æ¨êß ¨÷μÿæ¯ÿ {¾æSëô Lÿæ¾ö¿ Lÿ{Àÿ >
2. FLÿ ¨Àÿç̄ ÿæÜÿê{Àÿ ¯ÿç’ÿ¿ë†ÿú {Ó÷æ†ÿ ÷̄̈ ÿæÜÿç†ÿ {Üÿ{àÿ `ÿëºLÿêß ¨÷μÿæ¯ÿ DŒŸ ÜÿëF >
3. FLÿ {Lÿ÷[ÿú ™æ†ÿëLÿë DvÿæB¯ÿæ ¨æBô ¯ÿç’ÿ¿ë†ÿú ÿ̀ëºLÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç$æF >
4. {¯ÿð’ÿ¿ë†ÿçLÿ D¨LÿÀÿ~SëÝçLÿ{Àÿ ¯ÿç’ÿ¿ë†ÿú {Ó÷æ†ÿ ÷̈̄ ÿæÜÿç†ÿ ÜÿëF >
5. FLÿ ¨Àÿç̄ ÿæÜÿê †ÿæÀÿ ¯ÿç’ÿ¿ë†ÿú ÷̈̄ ÿæÜÿ LÿÀÿç$æF >
6. {àÿòÜÿ ÓæþS÷êSëÝçLÿ `ÿëºLÿ ’ÿ́æÀÿæ AæLÿÌ}†ÿ {ÜÿæB$æF >
7. FLÿ `ÿëºLÿ ¨ç[ÿúSëÝçLÿë DvÿæB¨æ{Àÿ >
8. ¯ÿç’ÿ¿ë†ÿú ÜÿçsÀÿ ¯ÿç’ÿ¿ë†ÿú ÉNÿçLÿë D ÿ̂æ¨ ÉNÿç{Àÿ ¨Àÿç~†ÿ LÿÀÿç$æF >

Éí[ÿ¿×æ[ÿ ¨íÀÿ~ LÿÀÿ :
1. FLÿ {¯ÿð’ÿ¿ë†ÿçLÿ BÚê{¨Þç ................ ¨÷μÿæ¯ÿ {¾æSëô Lÿæ¾ö¿ Lÿ{Àÿ >
2. FLÿ ¨Àÿç̄ ÿæÜÿê{Àÿ ¯ÿç’ÿ¿ë†ÿú {Ó÷æ†ÿ ÷̈̄ ÿæÜÿç†ÿ {Üÿ{àÿ ............. ÷̈μÿæ ÿ̄ DŒŸ ÜÿëF >
3. FLÿ {Lÿ÷[ÿú ™æ†ÿëLÿë DvÿæB¯ÿæ ¨æBô ................ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç$æF >
4. {àÿòÜÿ ÓæþS÷êSëÝçLÿ ............. ’ÿ́æÀÿæ AæLÿÌ}†ÿ {ÜÿæB$æF >
5. ¯ÿç’ÿ¿ë†ÿú ÜÿçsÀÿ ¯ÿç’ÿ¿ë†ÿú ÉNÿçLÿë D ÿ̂æ¨ ........... {Àÿ ¨Àÿç~†ÿ LÿÀÿç$æF >

þçÁÿæA >
 Ö» "Lÿ' Ö» "Q'
1. Dˆÿæ¨êß ÷̈μÿæ¯ÿ ( ) a. ¯ÿç’ÿ¿ë†ÿú ¯ÿ¿¯ÿÜÿæÀÿ ’ÿ́æÀÿæ DŒŸ `ÿëºLÿ
2. `ÿëºLÿêß ÷̈μÿæ¯ÿ ( ) b. ¯ÿç’ÿ¿ë†ÿú `ÿëºLÿ DŒŸ LÿÀÿç̄ ÿæ
3. ¯ÿç’ÿ¿ë†ÿú `ÿëºLÿ ( ) c. ¯ÿç’ÿ¿ë†ÿú Dˆÿæ¨ DŒŸ LÿÀÿç̄ ÿæ
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22Class 8 READINESS

DAY 11. States of Matter

Read and Recite: The teacher read and pronouns the words and make

the students to read and recite.

Matter    Solid    Liquid     Gas      Shape     Volume     Particles    Change

Read and Explain: The teacher reads the sentences and explains the
key words in day to day life situation (experience).

1. Everything around us is matter.

2. Ice is a solid with fixed shape.

3. Water is a liquid.

4. Air is a gas.

5. A ball has a definite shape.

6. A bottle holds a fixed volume of water.

7. Matter is made of particles.

8. Heating ice causes change into water.

Fill in the Blanks:

1. Everything around us is ______.

2. Ice is a ______ with fixed shape.

3. Water is a ______.

4. Air is a ______.

5. Matter is made of ______.

Match the Following:

Column A Column B

1. Solid {    } a. No fixed shape and volume

2. Liquid {    } b.  Fixed shape and volume

3. Gas {    } c. Fixed volume but no fixed shape
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23{É÷~ê              _âÉêZò

\òai 11. _\û[ðe @aiÚû

_Xÿòaû I @ûaéZò Keòaû : ÉçäLÿ É±ÿSëÝçLÿë ¨Þç Aæ¯ÿõ ÿ̂ç LÿÀÿç{ ÿ̄ F¯ÿó Éçäæ$öêþæ[ÿZÿë ¨Þç ÿ̄æ F¯ÿó Aæ¯ÿõˆÿç
LÿÀÿç¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç{¯ÿ >

   ¨’ÿæ$ö Lÿvÿç[ÿ  †ÿÀÿÁÿ   S¿æÓêß AæLÿõ†ÿç     Aæß†ÿ[ÿ    Lÿ~çLÿæ ¨Àÿç̄ ÿ ÿ̂ö[ÿ

_Xÿòaû I aêSûAaû : ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F ÿ̄ó {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿÀÿ þëQ¿ É±ÿSëÝçLÿë ¯ÿëlæB{¯ÿ
(A[ÿëμÿí†ÿç)>

1. Aæþ ÿ̀†ÿë…¨æÉö́{Àÿ $#̄ ÿæ ÷̈{†ÿ¿Lÿsç ¨’ÿæ$ö A{s >
2. ¯ÿÀÿüÿ FLÿ [ÿç”}Î AæLÿæÀÿ ¯ÿçÉçÎ Lÿvÿç[ÿ ¨’ÿæ$ö A{s >
3. fÁÿ FLÿ †ÿÀÿÁÿ ¨’ÿæ$ö A{s >
4. ÿ̄æßë FLÿ S¿æÓêß ¨’ÿæ$ö A{s >
5. FLÿ ¯ÿàÿúÀÿ [ÿç”}Î AæLÿæÀÿ $æF >
6. FLÿ {¯ÿæ†ÿàÿ [ÿç”}Î Aæß†ÿ[ÿÀÿ fÁÿ ™æÀÿ~ LÿÀÿç$æF >
7. ¨’ÿæ$ö Lÿ~çLÿæSëÝçLÿë {[ÿB Svÿç†ÿ >
8. ¯ÿÀÿüÿLÿë SÀÿþ Lÿ{àÿ fÁÿ{Àÿ ¨Àÿç~†ÿ {ÜÿæB$æF >

Éí[ÿ¿×æ[ÿ ¨íÀÿ~ LÿÀÿ :
1. Aæþ `ÿ†ÿë…¨æÉ́ö{Àÿ $#̄ ÿæ ÷̈{†ÿ¿Lÿsç ........... A{s >
2. ¯ÿÀÿüÿ FLÿ [ÿç”}Î AæLÿæÀÿ $#̄ ÿæ ............... ¨’ÿæ$ö A{s >
3. fÁÿ FLÿ ............... ¨’ÿæ$ö A{s >
4. ¯ÿæßë FLÿ ............ ¨’ÿæ$ö A{s >
5. ¨’ÿæ$ö ............ Lÿë {[ÿB Svÿç†ÿ>

þçÁÿæA >
 Ö» "Lÿ' Ö» "Q'
1. Lÿvÿç[ÿ ( ) a.[ÿç”}Î AæLÿæÀÿ Lÿçºæ Aæß†ÿ[ÿ [ÿ $æF
2. †ÿÀÿÁÿ ( ) b.[ÿç”}Î AæLÿæÀÿ Lÿçºæ Aæß†ÿ[ÿ $æF
3. S¿æÓêß ( ) c.[ÿç”}Î Aæß†ÿ[ÿ $æF Lÿç;ÿë [ÿç”}Î AæLÿõ†ÿç [ÿ $æF
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24Class 8 READINESS

DAY 12. Changes of State

Read and Recite: The teacher read and pronouns the words and make

the students to read and recite.

Evaporation    Condensation    Vapour    Liquid

Heat    Cooling      Water Cycle       Temperature

Read and Explain: The teacher reads the sentences and explains the

key words in day to day life situation (experience).

1. Wet clothes dry due to evaporation.

2. Water droplets on a cold bottle show condensation.

3. Steam from boiling water is vapour.

4. Water is a liquid.

5. The Sun gives heat to Earth.

6. Refrigerators work by cooling.

7. Rain is part of the water cycle.

8. During summmer the temperature is very high.

Fill in the Blanks:

1. Wet clothes dry due to ______.

2. Water droplets on a cold bottle show ______.

3. Steam from boiling water is ______.

4. Rain is part of the _________.

5. During summer ______ is very high.

Match the Following:

Column A Column B

1. Evaporation {    } a. Liquid changing to vapour

2. Condensation {    } b. Gaseous form of water

3. Water Vapour {    } c. Gas changing to liquid
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25{É÷~ê              _âÉêZò

\òai 12. @aiÚûe _eòa©ð̂

_Xÿòaû I @ûaéZò Keòaû : ÉçäLÿ É±ÿSëÝçLÿë ¨Þç Aæ¯ÿõ ÿ̂ç LÿÀÿç{ ÿ̄ F¯ÿó Éçäæ$öêþæ[ÿZÿë ¨Þç ÿ̄æ F¯ÿó Aæ¯ÿõˆÿç
LÿÀÿç¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç{¯ÿ >

  ¯ÿæÑêμÿ¯ÿ[ÿ    W[ÿêμÿ¯ÿ[ÿ    fÁÿêß¯ÿæÑ    †ÿÀÿÁÿ      Dˆÿæ¨   $ƒæ LÿÀÿç̄ ÿæ  fÁÿ `ÿLÿ÷   †ÿæ¨þæ†ÿ÷æ

_Xÿòaû I aêSûAaû : ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F ÿ̄ó {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿÀÿ þëQ¿ É±ÿSëÝçLÿë ¯ÿëlæB{¯ÿ
(A[ÿëμÿí†ÿç)>

1. H’ÿæ Lÿ̈ Ýæ ¯ÿæÑêμÿ ÿ̄[ÿ ’ÿǽÀÿæ ÉëQ#$æF >
2. FLÿ $ƒæ {¯ÿæ†ÿàÿ Lÿæ¡ÿ{Àÿ fÁÿ ÿ̄ç¢ÿë W[ÿêμÿ ÿ̄[ÿ {¾æSëô {’ÿQæ¾æF >
3. Dˆÿ© fÁÿÀÿ ¯ÿæ¹ÿLÿë fÁÿêß ÿ̄æÑ LÿëÜÿæ¾æF >
4. fÁÿ FLÿ †ÿÀÿÁÿ ¨’ÿæ$ö A{s >
5. Óí¾ö¿ ṏ$#̄ ÿêLÿë Dˆÿ¨ {¾æSæB$æF >
6. $ƒæ LÿÀÿç̄ ÿæ ÷̈Lÿ÷çßæ ’ÿ´æÀÿæ {Àÿüÿ÷çf{ÀÿsÀÿú Lÿæþ LÿÀÿç$æF >
7. ¯ÿÌöæ fÁÿ`ÿLÿ÷Àÿ FLÿ μÿæS A{s >
8. S÷êÌ½’ÿç[ÿ{Àÿ †ÿæ¨þæ†ÿ÷æ ¯ÿÜÿë†ÿ A™#Lÿ $æF >

Éí[ÿ¿×æ[ÿ ¨íÀÿ~ LÿÀÿ :
1. H’ÿæ Lÿ¨Ýæ ÉëQ#̄ ÿæ .............. ÷̈Lÿ÷çßæ {¾æSëô {ÜÿæB$æF >
2. FLÿ $ƒæ {¯ÿæ†ÿàÿ Lÿæ¡ÿ{Àÿ fÁÿ¯ÿç¢ÿë {’ÿQæ¾ç̄ ÿæ .............. ÷̈Lÿ÷çßæ A{s >
3. Dˆÿ© fÁÿÀÿ ¯ÿæ¹ÿLÿë ............... LÿëÜÿæ¾æF >
4. ¯ÿÌöæ ............... Àÿ FLÿ μÿæS A{s >
5. S÷êÌ½’ÿç[ÿ{Àÿ .................. ¯ÿÜÿë†ÿ A™#Lÿ $æF >
þçÁÿæA >
 Ö» "Lÿ' Ö» "Q'
1. ¯ÿæÑêμÿ¯ÿ[ÿ ( ) a. †ÿÀÿÁÿ ¯ÿæÑ{Àÿ ¨Àÿç~†ÿ {Üÿ ÿ̄æ
2. W[ÿêμÿ¯ÿ[ÿ ( ) b. fÁÿÀÿ S¿æÓêß A¯ÿ×æ
3. fÁÿêß¯ÿæÑ ( ) c. S¿æÓêß ¨’ÿæ$ö †ÿÀÿÁÿ{Àÿ ¨Àÿç~†ÿ {Üÿ¯ÿæ
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26Class 8 READINESS

DAY 13. Keeping Time with the Skies

Read and Recite: The teacher read and pronouns the words and
make the students to read and recite.

Sun    Shadow    Sundial    Time    Earth    Rotation    Day    Direction

Read and Explain: The teacher reads the sentences and explains the
key words in day to day life situation (experience).

1. The Sun rises in the east.

2. A shadow forms when light is blocked.

3. A sundial tells time using sunlight.

4. We check the time using clocks.

5. The Earth is our home planet.

6. The rotation of Earth causes day and night.

7. We work and study during the day.

8. The direction of shadows changes during the day.

Fill in the Blanks:

1. The ______ rises in the east.

2. A ______ forms when light is blocked.

3. A ______ tells time using sunlight.

4. The ______ is our home planet.

5. The ______ of Earth causes day and night.

Match the Following:

Column A Column B

1. Sun {    } a.  Device that tells time using sunlight

2. Shadow {    } b.  Source of daylight

3. Sundial {    } c.  Dark shape when light is blocked
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27{É÷~ê              _âÉêZò

\òai 13. @ûKûg ijòZ icd

_Xÿòaû I @ûaéZò Keòaû : ÉçäLÿ É±ÿSëÝçLÿë ¨Þç Aæ¯ÿõ ÿ̂ç LÿÀÿç{ ÿ̄ F¯ÿó Éçäæ$öêþæ[ÿZÿë ¨Þç ÿ̄æ F¯ÿó Aæ¯ÿõˆÿç
LÿÀÿç¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç{¯ÿ >

Óí¾ö¿ dæßæ   Óí¾ö¿WÝç Óþß   ṏ$#̄ ÿê Wí‚ÿö[ÿ  ’ÿç[ÿ  ’ÿçS

_Xÿòaû I aêSûAaû : ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F ÿ̄ó {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿÀÿ þëQ¿ É±ÿSëÝçLÿë ¯ÿëlæB{¯ÿ
(A[ÿëμÿí†ÿç)>

1. Óí¾ö¿ ¨í̄ ÿö ’ÿçS{Àÿ D’ÿß ÜÿëF >
2. {¾{†ÿ{¯ÿ{Áÿ Aæ{àÿæLÿ A¯ÿ{Àÿæ™ ÜÿëF, dæßæ ÓõÎç ÜÿëF >
3. Óí¾ö¿WÝç Óí¾ö¿æ{àÿæLÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç Óþß f~æF >
4. Aæ{þ WÝç ’ÿ́æÀÿæ Óþß {’ÿQë >
5. Aæþ S÷Üÿ ṏ$#̄ ÿê A{s >
6. ṏ$#̄ ÿêÀÿ Wí‚ÿö[ÿ {¾æSëô ’ÿç[ÿ H Àÿæ†ÿç {ÜÿæB$æF >ÿ
7. Aæ{þ ’ÿç[ÿ{Àÿ Lÿæþ LÿÀÿë H ¨Þç$æD >
8. ’ÿç[ÿÓæÀÿæ dæßæÀÿ ’ÿçS ¨Àÿç̄ ÿˆÿö[ÿ {ÜÿæB$æF >

Éí[ÿ¿×æ[ÿ ¨íÀÿ~ LÿÀÿ :
1. .............. ¨í̄ ÿö ’ÿçS{Àÿ D’ÿß ÜÿëF >
2. Aæ{àÿæLÿ A¯ÿ{Àÿæ™ {Üÿ{àÿ ............ ÓõÎç ÜÿëF >
3. .................. Óí¾ö¿æ{àÿæLÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç Óþß f~æF >
4. Aæþ S÷Üÿ ............... A{s >
5. ṏ$#̄ ÿêÀÿ ................’ÿç[ÿ H Àÿæ†ÿç ÓõÎç Lÿ{À >ÿ
þçÁÿæA >
 Ö» "Lÿ' Ö» "Q'
1. Óí¾ö¿ ( ) a. Óí¾ö¿æ{àÿæLÿ ’ÿ´æÀÿæ Óþß f~æD$#̄ ÿæ FLÿ D¨LÿÀÿ~
2. dæßæ ( ) b. ’ÿç̄ ÿæ{àÿæLÿÀÿ Dû
3. Óí¾ö¿WÝç ( ) c. Aæ{àÿæLÿ A¯ÿ{Àÿæ™ {Üÿ{àÿ ÓõÎç {Üÿ̄ ÿæ A¤ÿLÿæÀÿ AæLÿõ†ÿç
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28Class 8 PHYSICAL SCIENCE

Dear Young Scientists,
Welcome back! On the first page of each chapter, you will find a set of  questions.
These are not meant for any exam— they are unique invitations to spark your curiosity
to explore the world of science!
Why is one side of a puri thinner than the other?
Are there more grains of sand on all the beaches and deserts of the world, or more
stars in our galaxy?
Right from Grade 6, we’ve observed the incredible diversity of plants and animals
around us. From the different shapes of leaves to the many kinds of insects — why
has nature created such a vast variety?
Is there such a question that makes you curious about the world?
Write it here!
 _________________________________

Probe and Ponder

Exploring the World of Science 1

AP SCERT



29c ùgâYú            ùbøZòK aòmû^

÷̈çß ¾ë̄ ÿ { ÿ̄ðjæ[ÿçLÿþæ{[ÿ,
ÓþÖZÿë Ó́æS†ÿ ! ¨÷{†ÿ¿Lÿ AšæßÀÿ AæÀÿ»{Àÿ †ÿëþ ¨æBô {Lÿ{†ÿSëÝçF ¨÷É§ ’ÿçAæ¾æBdç > FSëÝçLÿ {Lÿò~Óç
¨Àÿêäæ ¨æBô D”çÎ [ÿë{Üÿô  - ¯ÿçjæ[ÿ fS†ÿLÿë A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæ ¨æBô FSëÝçLÿ A[ÿ[ÿ¿ AæÜÿ́æ[ÿ !
†ÿë{þ fÁÿQ#Aæ{Àÿ QæD$#̄ ÿæ ë̈ÀÿçÀÿ {SæsçF ¨æÉö́ A[ÿ¿ ¨æÉö́ A{¨äæ ¨†ÿÁÿæ LÿæÜÿ]Lÿç ?
¨õ$#̄ ÿêÀÿ ÓþÖ {¯ÿÁÿæμÿíþç H þÀÿëμÿíþç{Àÿ $#¯ÿæ ¯ÿæàÿç Lÿ~çLÿæ ÓóQ¿æ A™#Lÿ [ÿæ Aæþ S¿æ{àÿOÿç{Àÿ $#¯ÿæ
†ÿæÀÿæþæ[ÿZÿ ÓóQ¿æ A™#Lÿ ?
ÌÏ {É÷~êÀÿë Aæ{þ Aæþ `ÿæÀÿç̈ æQ{Àÿ $#̄ ÿæ D—ÿç’ÿ F¯ÿó ÷̈æ~êþæ[ÿZÿ þš{Àÿ $#̄ ÿæ A¯ÿçÉÓ́[ÿêß ̄ ÿç̄ ÿç™†ÿæLÿë
àÿä¿ LÿÀÿçdë > ̄ ÿçμÿçŸ AæLÿõ†ÿçÀÿ ̈ †ÿ÷vÿæÀÿë AæÀÿ» LÿÀÿç ̄ ÿçμÿçŸ ̈ ÷LÿæÀÿÀÿ Lÿês¨†ÿèÿ ̈ ¾ö¿;ÿ - ̈ ÷Lÿõ†ÿç LÿæÜÿ]Lÿç F{†ÿ
¯ÿçÉæÁÿ ¯ÿç̄ ÿç™†ÿæ ÓõÎç LÿÀÿçdç ?
¯ÿçÉ́ Ó¸Lÿö{Àÿ fjæÓë LÿÀÿæD$#̄ ÿæ AæD Lÿçdç ÷̈É§ †ÿëþ þ[ÿ{Àÿ Adç Lÿç ?
Fvÿæ{Àÿ {àÿQ !
 _________________________________

@ ê̂i§û̂  I Pò«^

1aòmû̂  RMZe @ù ß̂hY
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30Class 8 PHYSICAL SCIENCE

Our journey with Curiosity, into the world of science continues in class 8. We
hope you bring along the spirit of adventure and exploration that has guided us so far.
In class 6, we discovered how science begins with wonder, with simple “Why?” and
“How?” questions about the world around us.

In class 7, we learnt that science is always evolving — that each answer opens
new questions, and how our ideas can slowly change as we explore deeper. Now, in
Grade 8, we take the next step: entering the Investigative World of Science, where
wonder and evolution come together to form the heart of how science works.

We don’t want you to just learn new facts, we want you to learn how to find new
facts. Investigation in science means more than just looking at something and asking
only simple questions. Now you can ask more focused questions, and design ways to
perhaps do simple experiments to answer those questions, and then use your observations
to improve your understanding.

Step by step, we will learn how to use questions as starting points to try to observe
carefully, experiment thoughtfully, and explain clearly what we see. In doing so, each
of you won’t just be learners but also investigators, young scientists, exploring real-
world puzzles. These may range from everyday life — like why does dough rise? — to
the bigger mysteries of Earth and beyond like is the world getting warmer?

As you turn each page of this book, we hope you notice the interesting design of
our page numbers once again. On the left-hand pages, at the bottom, you’ll find the
image of a root, symbolising the deep, solid foundation of knowledge that keeps
us connected to our environment, traditions, and our cultural and natural heritage.

On the right-hand pages, in the top corner, you’ll find a kite soaring in the sky,
reminding us that curiosity must take flight if we are to explore the unknown. Together,
these two symbols — the root and the kite — invite you to stay grounded in real
observations, while allowing your ideas to soar towards new horizons. Remember,
investigation in science works best only when we balance the solid ground of careful
observation with the freedom of creative thinking.

You will also notice some patterns in the lines at the bottom of the page. There
are some hidden scientific thoughts in these as well. But don’t worry, they are mainly
to make the page a little less boring. Let us now take a brief look at the various stops on
our journey this year, and see where our curiosity, supported by strong roots and lifted
by soaring ideas, might take us!

AP SCERT



31c ùgâYú           ùbøZòK aòmû^

¯ÿçjæ[ÿ fS†ÿLÿë fæ~ç̄ ÿæÀÿ {¾Dô fçjæÓæ †ÿëþÀÿ ÀÿÜÿçdç †ÿæÜÿæ þ {É÷~ê{Àÿ †ÿë{þ A™#Lÿ μÿæ¯ÿ{Àÿ
LÿÀÿç̈ æÀÿç̄ ÿ > ’ÿë…ÓæÜÿæÓçLÿ H A[ÿëÓ¤ÿæ[ÿþíÁÿLÿ Lÿæ¾ö¿’ÿ́æÀÿæ FÜÿæ üÿÁÿ¨÷’ÿ {ÜÿæB¨æÀÿç̄ ÿ > ÌÏ {É÷~ê{Àÿ ""Lÿç̈ Àÿç?
H LÿæÜÿ]Lÿç ?'' μÿÁÿç ÓÀÿÁÿ ÷̈É§ þæšþ{Àÿ fæ~çàÿë {¾ LÿçμÿÁÿç ¯ÿçjæ[ÿÀÿ AæÀÿ» AæÊÿ¾ö¿ μÿæ¯ÿ{Àÿ {ÜÿæB$æF >

þ {É÷~ê{Àÿ Aæ{þ fæ~çàÿë {¾ ¯ÿçjæ[ÿÀÿ ¯ÿçLÿæÉ AÜÿÀÿÜÿ {ÜÿæB`ÿæàÿçdç - ÷̈{†ÿ¿Lÿ ¨÷É§Àÿ DˆÿÀÿ
FLÿ [ÿí†ÿ[ÿ ̈ ÷É§ †ÿçAæÀÿç LÿÀÿç̈ æ{Àÿ F¯ÿó SμÿêÀÿ A[ÿëÓ¤ÿæ[ÿ ÓÜÿç†ÿ AæþÀÿ ™æÀÿ~æLÿë ™ê{Àÿ ™ê{Àÿ ̈ Àÿç̄ ÿˆÿö[ÿ
LÿÀÿç̈ æ{Àÿ > ¯ÿ ÿ̂öþæ[ÿ, AÎþ {É÷~ê{Àÿ, ¨Àÿ¯ÿ ÿ̂öê ¨’ÿ{ä¨ ÓÀ́ÿí̈  Aæ{þ ¯ÿçjæ[ÿ-fS†ÿÀÿ A™#Lÿ A{[ÿÌ́~
LÿÀÿç fæ~ç ¨æÀÿç̄ ÿæ {¾ ¯ÿçÓ½ß H ¯ÿç̄ ÿˆÿö[ÿ Üÿ] FLÿ†ÿ÷ç†ÿ μÿæ¯ÿ{Àÿ ¯ÿçjæ[ÿ Lÿæ¾ö¿LÿæÀÿç†ÿæLÿë H ¯ÿçLÿæÉÀÿ Aæ™æÀÿ >

{Lÿ¯ÿÁÿ [ÿí†ÿ[ÿ †ÿ$¿ ÉçQ#̄ ÿæ [ÿë{Üÿô ¯ÿÀÿó †ÿ$¿Lÿë {Qæfç ¯ÿæÜÿæÀÿ LÿÀÿç̄ ÿæ AæþÀÿ D{”É¿ > ¯ÿçjæ[ÿ{Àÿ
A[ÿëÓ¤ÿæ[ÿÀÿ A$ö {Lÿ¯ÿÁÿ Lÿçdç {’ÿQ#̄ ÿæ F¯ÿó †ÿ†ÿúÓ¸Lÿ}†ÿ ÓÀÿÁÿ ¨÷É§ ¨`ÿæÀÿç̄ ÿæ{Àÿ Óêþç†ÿ [ÿëÜÿô > ÿ̄ˆÿöþæ[ÿ †ÿë{þ
A™#Lÿ Óë̀ ÿç;ÿç†ÿ ÷̈É§ ̈ `ÿæÀÿç̈ æÀÿç̄ ÿ F¯ÿó {ÓÜÿç ÷̈É§SëÝçLÿÀÿ DˆÿÀÿ {’ÿ¯ÿæ ¨æBô ÓÀÿÁÿ ̈ Àÿêä~ LÿÀÿç̄ ÿæÀÿ D¨æß
¨÷Öì†ÿ LÿÀÿç̈ æÀÿç̄ ÿ F¯ÿó †ÿæ'¨{Àÿ †ÿëþÀÿ {¯ÿæ™Sþ¿†ÿæ DŸ†ÿ LÿÀÿç̄ ÿæ ¨æBô ¨¾ö¿{¯ÿä~ þš LÿÀÿç̈ æÀÿç̄ ÿ >

¨¾ö¿æßLÿ÷{þ Aæ{þ ÉçQ#̄ ÿæ, Lÿç̈ Àÿç Óæ¯ÿ™æ[ÿ†ÿæÀÿ ÓÜÿç†ÿ ̈ ÷É§SëÝçLÿ þæšþ{Àÿ ̈ ¾ö¿{¯ÿä~ LÿÀÿç̈ æÀÿç̄ ÿæ,
`ÿç;ÿ[ÿ ÓÜÿ ̈ Àÿêä~ LÿÀÿç̄ ÿæ F¯ÿó Aæ{þ ¾æÜÿæ {’ÿQëdë †ÿæÜÿæ ØÎ μÿæ¯ÿ{Àÿ ̄ ÿ¿æQ¿æ LÿÀÿç̄ ÿæ > Fþç†ÿç LÿÀÿç̄ ÿæ ’ÿ́æÀÿæ,
†ÿë{þþæ{[ÿ {Lÿ̄ ÿÁÿ Éçäæ$öê [ÿë{Üÿô ¯ÿÀÿó A[ÿëÓ¤ÿæ[ÿLÿæÀÿê ¾ë̄ ÿ {¯ÿðjæ[ÿçLÿ {Üÿ¯ÿ F ÿ̄ó ÿ̄æÖ¯ÿ{Àÿ ¯ÿçÉ́{Àÿ $#̄ ÿæ
’ÿ¢́ÿSëÝçLÿÀÿ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿ > †ÿëþÀÿ FÜÿç ¾æ†ÿ÷æ {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿÀÿë AæÀÿ» {ÜÿæB ÿ̄çÉ´Àÿ ¯ÿÝ¯ÿÝ ÀÿÜÿÓ¿Lÿë
{μÿ’ÿ LÿÀÿç̈ æÀÿç̄ ÿ - {¾¨ÀÿçLÿç `ÿLÿsæ Asæ SëÁÿæ Lÿçdç Óþß ¨{Àÿ LÿæÜÿ]Lÿç üÿë{àÿ Àÿë AæÀÿ» LÿÀÿç μÿíþƒÁÿêß
†ÿæ¨þæ†ÿ÷æ ¯ÿõ•ç {ÜÿDdç Lÿç ? ¨¾ö¿;ÿ {ÜÿæB¨æ{Àÿ >

{¾{†ÿ{¯ÿ{Áÿ †ÿë{þ FÜÿç ̄ ÿÜÿçÀÿ ̈ ÷{†ÿ¿Lÿ ̈ õÏæ ̈ Þç̄ ÿ, Aæ{þ AæÉæ LÿÀÿëdë {¾ FÜÿç ̈ õÏæ ÓóQ¿æSëÝçLÿÀÿ
AæLÿÌö~êß xÿçfæB[ÿú àÿä¿ LÿÀÿç̄ ÿ > ¯ÿæþ- ṏÏæÀÿ †ÿ{Áÿ †ÿë{þ FLÿ þíÁÿÀÿ ÷̈†ÿçd¯ÿç ¨æB¯ÿ, ¾æÜÿæ SμÿêÀÿjæ[ÿ,
’ÿõÞ μÿç̂ ÿçμÿíþçÀÿ ̈ ÷†ÿêLÿ A{s H FÜÿæ AæþLÿë AæþÀÿ ¨Àÿç{¯ÿÉ, ¨Àÿ¸Àÿæ, ÓæóÔÿõ†ÿçLÿ H ÷̈æLÿõ†ÿçLÿ G†ÿçÜÿ¿ ÓÜÿç†ÿ
{¾æÝç Àÿ{Q >

xÿæÜÿæ~- ṏÏæÀÿ D¨Àÿ {Lÿæ~{Àÿ †ÿë{þ AæLÿæÉ{Àÿ DÝë$#̄ ÿæ FLÿ SëÝçÀÿ `ÿç†ÿ÷ {’ÿQ#̄ ÿ ¾æÜÿæ AæþLÿë
þ{[ÿ ¨LÿæB ’ÿçF Af~æ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæLÿë {Üÿ{àÿ, fçjæÓæÀÿ ÓÜÿ DÝç̄ ÿæLÿë ¨Ýç̄ ÿ > FLÿ†ÿ÷ç†ÿ μÿæ¯ÿ{Àÿ FÜÿç
’ÿëBsç ̈ ÷†ÿêLÿ - þíÁÿ F¯ÿó SëÝç - †ÿëþ ÷̈Lÿõ†ÿ ¨¾ö¿{¯ÿä~ LÿÀÿç̄ ÿæLÿë DûæÜÿç†ÿ LÿÀÿç̄ ÿ, ¾æÜÿæ †ÿëþÀÿ ™æÀÿ~æSëÝçLÿë
[ÿí†ÿ[ÿ ’ÿçS;ÿ AæÝLÿë ¾ç̄ ÿæLÿë þæSö {’ÿQæB¯ÿ > þ{[ÿÀÿQ, ÿ̄çjæ[ÿ{Àÿ A[ÿëÓ¤ÿæ[ÿ {Ó{†ÿ{¯ÿ{Áÿ Ó{¯ÿæö̂ ÿþ
üÿÁÿ¨÷’ÿæ[ÿ Lÿ{Àÿ {¾{†ÿ{¯ÿ{Áÿ Aæ{þ Ó́æ™ê[ÿ μÿæ¯ÿ{Àÿ Óõf[ÿÉêÁÿ `ÿç;ÿæ™æÀÿæ ÓÜÿç†ÿ Ó†ÿLÿö ¨¾ö¿{¯ÿä~
LÿÀÿç$æD >

¨õÏæÀÿ †ÿÁÿμÿæS{Àÿ $#̄ ÿæ ™æÝçSëÝçLÿ{Àÿ Lÿçdç Þæoæ þš †ÿë{þ {’ÿQ#$#̄ ÿ > F$#{Àÿ Lÿçdç àÿëMæßç†ÿ
{¯ÿðjæ[ÿçLÿ `ÿç;ÿæ™æÀÿæ þš Adç > Lÿç;ÿë `ÿç;ÿæLÿÀÿ [ÿæÜÿ], {ÓSëÝçLÿ ṏÏæ{Àÿ ¯ÿçÀÿNÿç Lÿ{þB¯ÿæ ¨æBô > AæÓ;ÿë F{¯ÿ
FÜÿç ̄ ÿÌö AæþÀÿ ¾æ†ÿ÷æÀÿ ̄ ÿçμÿçŸ {Î ú̈ D¨{Àÿ FLÿ Óóäç© ’ÿõÎç ̈ LÿæB¯ÿæ F¯ÿó AæþÀÿ {Lÿò†ÿëÜÿÁÿ, ’ÿõÞþíÁÿ ’ÿǽÀÿæ
Óþ$#ö†ÿ F¯ÿó Daÿ `ÿç;ÿæ™æÀÿæ ’ÿǽÀÿæ ÿ̄õ•ç ¨æB$#̄ ÿæ Aæþ fçjæÓæ AæþLÿë {LÿDô ’ÿçSLÿë {[ÿB$æF {’ÿQ#̄ ÿæ !
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This year, our investigative adventure will take
us on a journey from the tiny microbes we can’t see to
planet-wide challenges we can’t ignore.

We will start by examining something as small
as a single drop of water, and uncover a hidden world
of tiny organisms, unseen but deeply linked to us.
Some of these are invisible helpers, that help us digest
our food or produce medicines, while others can be
harmful, causing infections.

But what does our body need to stay healthy? How do we fight these infections?
We’ll find out how nutritious food, exercise, medicines, and vaccines help us stay healthy
and fight infections. But that’s just the beginning. In today’s world, science does play a
major role in improving our lives.

For example, we use electric current in many ways to
help make our lives easier. We depend on the heating effect
of electric current to keep us warm, while the magnetic effect
helps motors run and machines function.

These phenomena depend on fundamental forces. So
after watching electricity do work, we move on to study these
forces themselves, starting with those that make objects speed up,
slow down, or change direction.

Understanding forces helps explain why a ball thrown up
in the air falls back to the ground, or why a car stops when the
brakes are applied.

This also leads us to the idea of pressure — how the force
is distributed over an object. The same concepts of force and
pressure also decide how air moves. A small difference in pressure
can result in a gentle breeze while a stronger pressure difference
can lead to strong winds, and sometimes even cyclones.AP SCERT
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FÜÿç ¯ÿÌö, AæþÀÿ A[ÿëÓ¤ÿæ[ÿLÿæÀÿê ’ÿë…ÓæÜÿÓçLÿ Lÿæ¾ö¿ Aæ{þ
{’ÿQ#̈ æÀÿë[ÿ$#̄ ÿæ Óíä½ fê¯ÿæ~ëvÿæÀÿë AæÀÿ» LÿÀÿç S÷Üÿ Ó¼ëQê[ÿ LÿÀÿë$#̄ ÿæ AæÜÿǽ[ÿ
¨¾ö¿;ÿ {[ÿB¾ç̄ ÿ ¾æÜÿæLÿë Aæ{þ FÝæB ¨æÀÿç̄ ÿæ [ÿæÜÿ] >

fÁÿÀÿ FLÿ äë’ÿ÷ Lÿ~çLÿæÀÿ ̈ ÀÿêäæÀÿë Aæ{þ FÜÿæ AæÀÿ» LÿÀÿç̄ ÿæ > Aæþ
ÓÜÿç†ÿ SμÿêÀÿ μÿæ¯ÿ{Àÿ fÝç†ÿ Lÿç;ÿë A’ÿõÉ¿ Óíä½ fê¯ÿþæ[ÿZÿÀÿ FLÿ àÿëMæßç†ÿ
’ÿë[ÿçAæLÿë D{[ÿ½æ`ÿ[ÿ LÿÀÿç̄ ÿæ > Fþæ[ÿZÿ þšÀÿë Lÿçdç A’ÿõÉ¿ fê ÿ̄, ¾æÜÿæ
AæþLÿë AæþÀÿ Qæ’ÿ¿ Üÿfþ LÿÀÿç̄ ÿæ{Àÿ Lÿçºæ IÌ™ DŒæ’ÿ[ÿ LÿÀÿç̄ ÿæ{Àÿ
ÓæÜÿæ¾¿ Lÿ{Àÿ F ÿ̄ó A[ÿ¿SëÝçLÿ ä†ÿçLÿæÀÿLÿ {ÜÿæB¨æ{Àÿ, ¾æÜÿæ {ÀÿæS
ÓóLÿ÷þ~ ÓõÎç LÿÀÿç̈ æ{Àÿ >

D’ÿæÜÿÀÿ~ Ó́Àÿí̈ , Aæ{þ AæþÀÿ fê¯ÿ[ÿLÿë ÓÜÿf LÿÀÿç̄ ÿæ ¨æBô A{[ÿLÿ
D¨æß{Àÿ ̄ ÿç’ÿ¿ë†ÿúLÿë ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿë > { ÿ̄ð’ÿ¿ë†ÿçLÿ †ÿæ¨[ÿ AæþLÿë DÌ½ ÀÿQ#̄ ÿæ{Àÿ
ÓæÜÿæ¾¿ LÿÀÿç̄ ÿæ Óþß{Àÿ †ÿæÀÿ `ÿëºLÿêß ¨÷μÿæ¯ÿ {þæsÀÿ H ¾¦¨æ†ÿçSëÝçLÿë
Lÿæ¾ö¿ LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ >

FÜÿç Ws~æSëÝçLÿ {þòÁÿçLÿ μÿæ¯ÿ{Àÿ ¯ÿÁÿ D¨{Àÿ [ÿçμÿöÀÿ Lÿ{Àÿ > {†ÿ~ë
¯ÿç’ÿ¿ë†ÿú ÉNÿçÀÿ Lÿæ¾ö¿LÿæÀÿç†ÿæLÿë A[ÿëšæ[ÿ LÿÀÿç̄ ÿæ ̈ {Àÿ, Aæ{þ FÜÿç ̄ ÿÁÿ ÓþíÜÿLÿë [ÿç{f
Ašß[ÿ LÿÀÿç̄ ÿæLÿë AS÷ÓÀÿ {Üÿ ÿ̄æ > FÜÿç ¯ÿÁÿ ¯ÿÖìSëÝçLÿÀÿ S†ÿç ÿ̄õ•ç Lÿ{Àÿ, þ¡ÿÀÿ
LÿÀÿç̈ æ{Àÿ Lÿçºæ ’ÿçS ¨Àÿç̄ ÿˆÿö[ÿ LÿÀÿç̈ æ{Àÿ >

¯ÿÁÿ ¯ÿçÌß{Àÿ ̄ ÿëlç̄ ÿæ üÿÁÿ{Àÿ D¨ÀÿLÿë üÿçèÿæ¾æB$#̄ ÿæ FLÿ ÿ̄àÿ LÿæÜÿ]Lÿç †ÿÁÿLÿë
{üÿÀÿçAæ{Ó, Lÿçºæ {¯ÿ÷Lÿú àÿSæB{àÿ FLÿ LÿæÀÿ LÿæÜÿ]Lÿç AsLÿç ¾æF, †ÿæÜÿæ ÓÜÿf{Àÿ
¯ÿ¿æQ¿æ LÿÀÿçÜÿëF >

FÜÿæ AæþLÿë `ÿæ¨ Óº¤ÿêß ™æÀÿ~æLÿë ¯ÿë{lB ’ÿçF - {¾ FLÿ ¯ÿÖìÀÿ ṏÏ
D¨{Àÿ ¯ÿÁÿ Lÿç̈ Àÿç ¯ÿçÖæÀÿç†ÿ {ÜÿæB ÷̈¾ëNÿ ÜÿëF > ¯ÿÁÿ F¯ÿó `ÿæ¨ Óº¤ÿ{Àÿ FÜÿç
™æÀÿ~æ ÿ̄æßë Lÿç̈ Àÿç S†ÿç Lÿ{Àÿ †ÿæÜÿæ ¯ÿëlæB ÿ̄æ{Àÿ þš ÓæÜÿæ¾¿ Lÿ{Àÿ > ÿ̀æ¨{Àÿ
AÅÿ ¨æ$öLÿ¿ Lÿç̈ Àÿç þõ’ÿë ¨¯ÿ[ÿ Lÿçºæ FLÿ ¯ÿõÜÿ†ÿú ¨æ$öLÿ¿ Lÿç̈ Àÿç Wí‚ÿ}̄ ÿæ†ÿ¿æ ÓõÎç
LÿÀÿç¨æ{Àÿ †ÿæÜÿæ Aæ{þ fæ~ç¨æÀÿë >

Lÿç;ÿë Óë× ÀÿÜÿç̄ ÿæ ¨æBô Aæþ ÉÀÿêÀÿ [ÿçþç̂ ÿ Lÿ'~ Aæ¯ÿÉ¿Lÿ ? Aæ{þ FÜÿç ÓóLÿ÷þ~ ÓÜÿç†ÿ Lÿç̈ Àÿç
àÿÞç̈ æÀÿç̄ ÿæ > ̈ õÎçLÿÀÿ Qæ’ÿ¿, ¯ÿ¿æßæþ, IÌ™ F¯ÿó sçLÿæ AæþLÿë Óë× ÀÿQ#̄ ÿæ ÓÜÿç†ÿ ÓóLÿ÷þ~Àÿë Àÿäæ LÿÀÿç̄ ÿæ{Àÿ
Lÿç̈ Àÿç ÓæÜÿæ¾¿ Lÿ{Àÿ †ÿæÜÿæ Aæ{þ fæ~ç̄ ÿæ > Lÿç;ÿë FÜÿæ AæÀÿ» þæ†ÿ÷ > AæfçÀÿ ’ÿë[ÿçAæ{Àÿ ̄ ÿçjæ[ÿ AæþÀÿ fê¯ÿ[ÿLÿë
DŸ†ÿ LÿÀÿç̄ ÿæ{Àÿ FLÿ ¨÷þëQ μÿíþçLÿæ S÷Üÿ~ Lÿ{Àÿ >
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So, these forces are connected to powerful weather events—
like storms and cyclones—that affect our daily lives, agriculture,
and even our safety.

To truly understand how air can exert pressure or why water
boils at a certain temperature we need to zoom into these materials
and see what kind of particles they are made up of, and how they
move around.

Everything around us is made of tiny particles. In materials
that are solid these particles cannot move much, while in gases
they can move around freely. Classifying things around us is an
important feature of science. We can also classify materials around
us into elements (pure substances), compounds (two or more
elements bonded together), and mixtures (combinations that can
be separated physically).

Once we know how particles combine or mix, we can then
understand solutions — for example, how sugar dissolves in tea to make it
sweet.

From the world of particles and mixtures,
we then move into the world of  light. We’ll study
how light rays reflect off flat and curved mirrors,
and bends when passing through lenses and helps
us understand the working of many objects around
us. The bending of light explains what happens
when we see an image in a shiny metal spoon or
how corrective glasses help many of us see clearly. It’s not just a
polished mirror that reflects light, rough surfaces reflect light as
well, and so does the Moon. Depending on the relative positions
of the Earth, Moon and Sun, a slightly different part of the Moon
is illuminated each night, giving rise to the beautiful phases of the
Moon that we see in the sky.

Watching the periodic cycles of the Moon’s phases allowed humans to come
up with the first calendars. By combining careful observations of sunrises, sunsets,
and lunar cycles, various calendars came into being. Isn’t it fascinating that the
calendars which determine our routines on Earth are linked to the motions of objects
far beyond our planet?
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FÜÿç ¯ÿÁÿ Wí‚ÿ}lÝ ¨Àÿç ¨÷æLÿõ†ÿçLÿ Ws~æ ÓÜÿ Ó õ̧Nÿ ¾æÜÿæÀÿ ÷̈μÿæ¯ÿ LÿõÌç H
AæþÀÿ ÓëÀÿäæ μÿÁÿç {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ D¨{Àÿ ¨Ýç$æF >

¯ÿæßë Lÿç̈ Àÿç `ÿæ¨ ÓõÎç LÿÀÿç̈ æ{Àÿ Lÿçºæ LÿæÜÿ]Lÿç FLÿ [ÿç”}Î †ÿæ¨þæ†ÿ÷æ{Àÿ ¨æ~ç
üÿë{s? FÜÿæ vÿçLÿú μÿæ¯ÿ{Àÿ ̄ ÿëlæB ÿ̄æLÿë {Üÿ{àÿ Aæ{þ FÜÿç ̈ ’ÿæ$öSëÝçLÿë SμÿêÀÿ μÿæ¯ÿ{Àÿ
A[ÿëšæ[ÿ LÿÀÿç̄ ÿæLÿë ¨Ýç̄ ÿ > {ÓSëÝçLÿ {LÿDô Lÿ~çLÿæSëÝçLÿ ’ÿǽÀÿæ Svÿç†ÿ F¯ÿó {ÓSëÝçLÿ
Lÿç¨Àÿç S†ÿç LÿÀÿ;ÿç {’ÿQ#̄ ÿæ D`ÿç†ÿ >

Aæþ `ÿæÀÿç̈ æQ{Àÿ $#̄ ÿæ ÷̈{†ÿ¿Lÿ ¯ÿÖì {dæs {dæs Lÿ~çLÿæ ’ÿ́æÀÿæ Svÿç†ÿ >
Lÿvÿç[ÿ ̈ ’ÿæ$ö{Àÿ FÜÿç Lÿ~çLÿæSëÝçLÿ A™#Lÿ S†ÿç LÿÀÿç̈ æÀÿ;ÿç [ÿæÜÿ], Lÿç;ÿë S¿æÓêß ̈ ’ÿæ$ö{Àÿ
þëNÿμÿæ¯ÿ{Àÿ S†ÿç LÿÀÿç̈ æÀÿ;ÿç > Aæþ ̀ ÿæÀÿç̈ æQ{Àÿ $#̄ ÿæ ̈ ’ÿæ$öSëÝçLÿë ̄ ÿSöêLÿÀÿ~ LÿÀÿç̄ ÿæ
¯ÿçjæ[ÿÀÿ FLÿ SëÀÿë†ÿ´̈ í‚ÿö {¯ÿðÉçÎ¿ > ¨’ÿæ$öSëÝçLÿë ¾$æLÿ÷{þ {þòÁÿçLÿ( ÿ̄çÉë• ¨’ÿæ$ö),
{¾òSçLÿ(’ÿëB Lÿçºæ A™#Lÿ {þòÁÿçLÿ ¾æÜÿæ FLÿ†ÿ÷ ¯ÿæ¤ÿç {ÜÿæB ÀÿÜÿç$#̄ ÿ) F¯ÿó
þçÉ÷~(DŒæ’ÿ[ÿSëÝçLÿë {μÿò†ÿçLÿ μÿæ¯ÿ{Àÿ ṏ$Lÿú LÿÀÿæ¾æB¨æÀÿç̄ ÿ) ÷̈LÿæÀÿ{Àÿ þš
¯ÿSöêLÿÀÿ~ LÿÀÿæ¾æB¨æÀÿç̄ ÿ >
Lÿ~çLÿæSëÝçLÿ Lÿç̈ Àÿç FLÿævÿç ÜÿëA;ÿç Lÿçºæ þçÉ÷~ Lÿç̈ Àÿç ÜÿëF fæ~ç̄ ÿæ ¨{Àÿ, Aæ{þ

’ÿ÷̄ ÿ~SëÝçLÿë ¯ÿëlç̈ æÀÿç̄ ÿæ - D’ÿæÜÿÀÿ~ ÓÀ́ÿí̈ , `ÿç[ÿç Lÿç̈ Àÿç `ÿæ'{Àÿ ’ÿ÷̄ ÿêμÿí†ÿ {ÜÿæB FÜÿæLÿë þçvÿæ
LÿÀÿç$æF >

`ÿ¢ÿ÷LÿÁÿæÀÿ Üÿ÷æÓ¯ÿõ•ç {’ÿQ#̄ ÿæ ̈ {Àÿ þ~çÌ ̈ ÷$þ Lÿ¿æ{àÿƒÀÿ †ÿçAæÀÿç LÿÀÿç̄ ÿæ{Àÿ Óäþ {ÜÿæB¨æÀÿçàÿæ >
Óí{¾ö¿æ’ÿß, Óí¾ö¿æÖ F¯ÿó ̀ ÿ¢ÿ÷LÿÁÿæLÿë šæ[ÿÀÿ ÓÜÿ ̈ ¾ö¿{¯ÿä~ LÿÀÿç, ̄ ÿçμÿçŸ Lÿ¿æ{àÿƒÀÿ ÓõÎç {Üÿàÿæ > Aæþ
S÷Üÿ{Àÿ $#̄ ÿæ ¯ÿÖìSëÝçLÿÀÿ S†ÿç ÓÜÿç†ÿ ṏ$#̄ ÿê{Àÿ AæþÀÿ [ÿç†ÿ¿Lÿþö [ÿç‚ÿöß LÿÀÿë$#̄ ÿæ Lÿ¿æ{àÿƒÀÿ ¨÷Öì†ÿ
{ÜÿæBdç, FÜÿæ Lÿ'~ AæLÿÌö~êß [ÿë{Üÿô Lÿç ?

Lÿ~çLÿæ F ÿ̄ó þçÉ÷~ fS†ÿÀÿë Aæ{þ Aæ{àÿæLÿ fS†ÿLÿë
¾ç̄ ÿæ > Aæ{þ ̈ Þç̄ ÿæ {¾ Aæ{àÿæLÿ ÀÿÉ½ç Lÿç̈ Àÿç Óþ†ÿÁÿ F ÿ̄ó ̄ ÿLÿ÷
’ÿ ö̈~Àÿë ÷̈†ÿçüÿÁÿç†ÿ ÜÿëF F ÿ̄ó {àÿ[ÿÛ þš {’ÿB ¾ç̄ ÿæ Óþß{Àÿ
FÜÿæÀÿ S†ÿç̈ $Àÿë ¯ÿ{ZÿB ¾æF > FÜÿæ Aæþ `ÿæÀÿç̈ æQ{Àÿ $#̄ ÿæ
A{[ÿLÿ ̄ ÿÖìÀÿ Lÿæ¾ö¿Lÿë ̄ ÿëlç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ > FLÿ ̀ ÿLÿ̀ ÿLÿçAæ
™æ†ÿë-`ÿæþ`ÿ{Àÿ FLÿ ÷̈†ÿçd¯ÿç {’ÿQ#̄ ÿæ{ ÿ̄{Áÿ Lÿ'~ W{s Lÿçºæ
`ÿÌþæ ’ÿ´æÀÿæ A{[ÿLÿ Lÿç̈ Àÿç ØÎ μÿæ¯ÿ{Àÿ {’ÿQ#̈ æÀÿ;ÿç †ÿæÜÿæ fæ~ç̄ ÿæ{Àÿ Aæ{àÿæLÿÀÿ
FÜÿç ’ÿçS ¨Àÿç̄ ÿˆÿö[ÿ ÷̈Lÿ÷çßæ ÓæÜÿæ¾¿ Lÿ{Àÿ > {Lÿ¯ÿÁÿ FLÿ `ÿçM~ ’ÿ ö̈~ Aæ{àÿæLÿLÿë
¨÷†ÿçüÿÁÿç†ÿ Lÿ{Àÿ [ÿæÜÿ] ̄ ÿÀÿó FLÿ AþÓõ~ F¨ÀÿçLÿç ̀ ÿ¢ÿ÷̈ õÏ þš Aæ{àÿæLÿLÿë ̈ ÷†ÿçüÿÁÿç†ÿ
Lÿ{Àÿ > ṏ$#̄ ÿê, `ÿ¢ÿ÷ F ÿ̄ó Óí¾ö¿Àÿ Aæ{¨äçLÿ ×ç†ÿç D¨{Àÿ [ÿçμÿöÀÿ LÿÀÿç, ÷̈{†ÿ¿Lÿ
Àÿæ†ÿç{Àÿ `ÿ¢ÿ÷Àÿ Lÿçdç AóÉ Aæ{àÿæLÿç†ÿ ÜÿëF, ¾æÜÿæ AæLÿæÉ{Àÿ Aæ{þ {’ÿQë$#̄ ÿæ Óë¢ÿÀÿ
`ÿ¢ÿ÷LÿÁÿæ ÓõÎç LÿÀÿç$æF >
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But it’s not just calendars or the movements
of the Sun and Moon that are linked. Right here on
Earth, there are marvellous and complex patterns
of relationships between living organisms and their
environments. Every living being — from tiniest
insect to the largest whale, from blades of grasses
to tall trees — depends on and responds to the air,
water, sunlight, and other organisms around them
forming the ecosystems that support life on our
planet.

In the final chapter of this book, we can put
it all together and try to understand what makes Earth ‘just right’ for life and to recognise
the urgent challenges that our planet now faces.

Most importantly, the Earth lies at the perfect distance from the Sun, where water
remains liquid, and it has an atmosphere that provides the oxygen we breathe while shielding
us from harmful ultraviolet rays. But human activities on the planet can cause small changes
in the temperature of the Earth, disrupting climate patterns, with dangerous consequences.

At the heart of both the problem — and any possible solution — is us. We are the
ones influencing Earth’s climate. But we are also the ones who can — and must — use
science to understand these changes and guide our actions. The same scientific principles
that we have guided our journey through the middle stages — observing, measuring,
experimenting — will be key in helping us protect the  delicate balance on which life depends.
The challenges ahead won’t always be easy. We hope some of you will try to solve these
difficult problems with Curiosity as your guide.

Chaitra
(March 22 - April 20, 2025)

SUN   MON   TUE  WED   THU   FRI  SAT
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Lÿç;ÿë Lÿ¿æ{àÿƒÀÿ {Lÿ¯ÿÁÿ Óí¾ö¿ F¯ÿó `ÿ¢ÿ÷Àÿ S†ÿç̄ ÿç™#
ÓÜÿç†ÿ fÝç†ÿ [ÿë{Üÿô > ¨õ$#̄ ÿê{Àÿ ¨÷æ~ê F¯ÿó {Óþæ[ÿZÿÀÿ
¨Àÿç{¯ÿÉ þš{Àÿ AæÊÿ¾ö¿f[ÿLÿ F¯ÿó fsçÁÿ Ó¸Lÿö ÀÿÜÿçdç >
{dæs Lÿês¨†ÿèÿ vÿæÀÿë AæÀÿ» LÿÀÿç ÿ̄Ý †ÿçþç ̈ ¾ö¿;ÿ, {dæs
WæÓ vÿæÀÿë AæÀÿ» LÿÀÿç þÜÿæ’ÿøþ ¨¾ö¿;ÿ ÷̈{†ÿ¿Lÿ fê¯ÿ Aæþ
S÷Üÿ{Àÿ ¨ÀÿçÓó×æ Svÿ[ÿ LÿÀÿë$#̄ ÿæ ¯ÿæßë, fÁÿ, Óí¾ö¿LÿçÀÿ~
F¯ÿó A[ÿ¿æ[ÿ¿ fê¯ÿ D¨{Àÿ [ÿçμÿöÀÿÉêÁÿ >

FÜÿç ̄ ÿÜÿçÀÿ {ÉÌ Ašæß{Àÿ, Aæ{þ ̈ õ$#̄ ÿêLÿë fê¯ÿ[ÿ
D¨{¾æSê LÿÀÿë$#̄ ÿæ LÿæÀÿ~SëÝçLÿ FLÿævÿç LÿÀÿç ¯ÿëlç̈ æÀÿç̄ ÿæ {¾
""{Lÿ¯ÿÁÿ ṏ$#̄ ÿê{Àÿ Üÿ] fê¯ÿ ÀÿÜÿç̄ ÿæ ¨æBô LÿæÜÿ]Lÿç D¨¾ëNÿ?''
F ÿ̄ó AæþÀÿ S÷Üÿ ¯ÿ̂ ÿöþæ[ÿ Ó¼ëQê[ÿ {ÜÿD$#̄ ÿæ SëÀÿë†ÿ´̈ í‚ÿö AæÜÿ´æ[ÿSëÝçLÿë `ÿçÜÿ§ç̄ ÿæ ¨æBô {`ÿÎæ LÿÀÿç̄ ÿæ >

A†ÿç SëÀÿë†ÿ́ í̈‚ÿö Lÿ$æ {ÜÿDdç, ¨õ$#̄ ÿê Óí¾ö¿vÿæÀÿë [ÿç”}Î ’ÿíÀÿ†ÿæ{Àÿ A¯ÿ×ç†ÿ, {¾Dôvÿæ{Àÿ ¨æ~ç †ÿÀÿÁÿ
A¯ÿ×æ{Àÿ ÀÿÜÿç$æF F¯ÿó FÜÿæÀÿ FLÿ ̄ ÿæßëþƒÁÿ Adç, ¾æÜÿæ AæþLÿë ä†ÿçLÿæÀÿLÿ A†ÿç̄ ÿæBS~ê ÀÿÉ½çÀÿë Àÿäæ LÿÀÿç̄ ÿæ
ÓÜÿç†ÿ Aæþ É´æÓLÿ÷çßæ ¨æBô AþÈfæ[ÿ {¾æSæB$æF > Lÿç;ÿë þæ[ÿ ÿ̄Lÿõ†ÿ Lÿæ¾ö¿ {¾æSëô ¨õ$#̄ ÿêÀÿ †ÿæ¨þæ†ÿ÷æ{Àÿ
{ÜÿD$#̄ ÿæ ¨Àÿç̄ ÿ ÿ̂ö[ÿ {¾æSëô fÁÿ¯ÿæßë ×ç†ÿçLÿë ¨÷μÿæ¯ÿç†ÿ LÿÀÿç AæþLÿë ¯ÿç̈ g[ÿLÿ ¨Àÿç×ç†ÿç AæÝLÿë {[ÿB¾æB¨æ{Àÿ >

ÓþÖ ÓþÓ¿æ H FSëÝçLÿÀÿ Ó»æ¯ÿ¿ Óþæ™æ[ÿÀÿ þíÁÿ{Àÿ Aæ{þ Üÿ] ÀÿÜÿçdë > Aæ{þ Üÿ] ṏ$#¯ÿêÀÿ
fÁÿ¯ÿæßëLÿë ÷̈μÿæ¯ÿç†ÿ LÿÀÿëdë > Aæ{þ þš {ÓÜÿç ÷̈æ~ê {¾Dôþæ{[ÿ FÜÿç ¨Àÿç̄ ÿ̂ ÿö[ÿSëÝçLÿë ¯ÿëlç̄ ÿæ F¯ÿó AæþÀÿ
Lÿæ¾ö¿SëÝçLÿë ¨Àÿçþæfö[ÿæ LÿÀÿç̄ ÿæ ¨æBô ¯ÿçjæ[ÿLÿë Aæ™æÀÿ LÿÀÿç̈ æÀÿç̄ ÿæ - FÜÿæ AæþLÿë Üÿ] LÿÀÿç̄ ÿæLÿë ¨Ýç̄ ÿ > {¾Dô
{¯ÿðjæ[ÿçLÿ [ÿê†ÿçSëÝçLÿë {[ÿB Aæ{þ AæþÀÿ ¾æ†ÿ÷æLÿë ¨Àÿç̀ ÿæÁÿç†ÿ LÿÀÿëdë {ÓSëÝçLÿ {Üÿàÿæ - ̈ ¾ö¿{¯ÿä~, þæ¨[ÿ,
¨Àÿêä~ - FSëÝçLÿ fê¯ÿ[ÿ [ÿçμÿöÀÿ LÿÀÿë$#̄ ÿæ Óíä½ Ó;ÿëÁÿ[ÿLÿë ÓëÀÿäæ {’ÿ ÿ̄æ{Àÿ AæþLÿë ̄ ÿç{ÉÌ μÿæ¯ÿ{Àÿ ÓæÜÿæ¾¿
LÿÀÿç̄ ÿ > AæSæþê ’ÿç[ÿ{Àÿ AæÜÿǽ[ÿSëÝçLÿ Ó¯ÿö’ÿæ ÓÜÿf {ÜÿæB[ÿ¨æ{Àÿ > Aæ{þ AæÉæ LÿÀÿëdë {¾ †ÿëþþæ[ÿZÿ þšÀÿë
{Lÿ{†ÿLÿ FÜÿç fçjæÓæLÿë þæSö’ÿÉöLÿ μÿæ¯ÿ{Àÿ S÷Üÿ~ LÿÀÿç FÜÿç LÿÎLÿÀÿ ÓþÓ¿æSëÝçLÿÀÿ Óþæ™æ[ÿ LÿÀÿç̄ ÿæLÿë {`ÿÎæ
LÿÀÿç̄ ÿ >

{`ÿð†ÿ÷
þæaÿö F{¨÷àÿú

Àÿ¯ÿç {Óæþ þèÿÁÿ  ¯ÿë™  SëÀÿë     ÉëLÿ÷ É[ÿç

>
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To help you think like a scientist, let us go back to a question we asked on the first
page: Why is one side of a puri thinner than the other?

Firstly, remember that science is everywhere! You don’t need a fancy
laboratory to do simple experiments. Even your kitchen at home is a wonderful
place to observe and ask questions. All you need is to start with curiosity,
careful observation, and asking
what happens if…? Have you noticed how a puri or a batura puffs up when
placed in hot oil? Or how a phulka swells when put directly on the flame. Why
does it puff up like a balloon? And why is one side thinner than the other? These are questions
a scientist might ask — and you can too! Let’s see how we can investigate this simple
everyday phenomenon like a scientist would.

First, we will try to ask a scientific question. What are the different things that may
change the way a puri puffs up when fried? To answer this, we may want to do some simple
experiments. For that, we try and find out two main things — what all can we change or
control when we do the experiment, and what all can we observe to see if these changes
made any difference.

In this case, we can perhaps think of the changing the thickness and the size of the
rolled dough. We could also try to use different types of flour (atta, maida, etc.). While
frying the puri, we can also change the temperature of the hot oil, or try and drop the rolled
dough into the oil in different ways (drop it vertically? slide it at an angle? slide it slowly?)
Notice that these are things that we can control.

However, to make sense of the changes, we also need to think of what we can observe or
measure. Some of these may have just yes/no answers, in some cases there might be a number
we can measure. Maybe we can start by checking whether the puri puffs up (yes/no), or we can
measure the time it takes to puff up (seconds). We can check whether a very thick layer of dough
still gives a thin side to the puri. Further, while doing such experiments, it is better to change
only one thing at a time while keeping the other conditions same. For example, if we wanted to
see the effect of boiling hot, hot, and not very hot oil, we would use circles of dough of the
same thickness, and drop them in the same way. It is also a good idea to keep notes of
everything that you see and sense when doing an experiment. Did the oil splatter, smell, or
smoke? And after doing one round of experiments, you may think of more questions. Do
puris puff better when made fresh or from stored dough? What happens if I prick a hole in
the puri before frying?

This is exactly how all scientific experiments, from simple to the most complicated
are done. This is the idea of systematic investigation. And just so you know, even this
simple everyday observation — of a puri swelling — is not really completely understood by
scientists today! So, whether it is the swelling of a puri or the shrinking bright part of the
Moon after purnima, let your careful observations guide you along your explorations into
the investigate world of science.
Happy investigating!
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AæÓ,f{~ {¯ÿðjæ[ÿçLÿ ¨Àÿç `ÿç;ÿæ LÿÀÿç¯ÿæ{Àÿ †ÿëþLÿë ÓæÜÿæ¾¿ LÿÀÿç¯ÿæLÿë AæÓ Aæ{þ ¨÷$þ ṏÏæ{Àÿ ¨`ÿÀÿæ¾æB$#¯ÿæ
FLÿ ̈ ÷É§Lÿë {üÿÀÿç¾ç̄ ÿæ: Aæ{þ fÁÿQ#Aæ µÿæ¯ÿ{Àÿ QæB$#̄ ÿæ ̈ ëÀÿçÀÿ {SæsçF ̈ æÉö́ A[ÿ¿ ̈ æÉö́ A{¨äæ
LÿæÜÿ]Lÿç ̈ †ÿÁÿæ ?

¨÷$þ†ÿ…, þ{[ÿÀÿQ {¾ ̄ ÿçjæ[ÿ Ó¯ÿëvÿæ{Àÿ ÀÿÜÿçdç ! †ÿë{þ ÓÀÿÁÿ ̈ Àÿêä~ LÿÀÿç̄ ÿæ ¨æBô FLÿ
Óë¢ÿÀÿ ÷̈{ßæSÉæÁÿæÀÿ Aæ¯ÿÉ¿Lÿ [ÿæÜÿ] > W{Àÿ †ÿëþÀÿ {Àÿæ{ÌB WÀÿ þš ¨¾ö¿{¯ÿä~ F¯ÿó ÷̈É§
¨`ÿæÀÿç̄ ÿæ ¨æBô FLÿ Óë¢ÿÀÿ ×æ[ÿ > †ÿëþLÿë {Lÿ¯ÿÁÿ {Lÿò†ÿëÜÿÁÿ, Ó†ÿLÿö†ÿæÀÿ ÓÜÿç†ÿ ¨¾ö¿{ ÿ̄ä~ F¯ÿó
¨`ÿæÀÿç̄ ÿæ Aæ¯ÿÉ¿Lÿ {¾ ¾’ÿç... {µÿÁÿç ÜÿëF {†ÿ{¯ÿ Lÿ'~ {Üÿ¯ÿ ? †ÿë{þ Lÿ'~ àÿä¿ LÿÀÿçd {¾ SÀÿþ
{†ÿàÿ{Àÿ ÀÿQ#{àÿ ë̈Àÿç Lÿçºæ ¨Àÿsæ Lÿç̈ Àÿç üÿëàÿç¾æF ? {ÓLÿæÀÿësç Óç™æÓÁÿQ ÉçQæ D¨{Àÿ ÀÿQ#{àÿ LÿæÜÿ]Lÿç üÿëàÿç¾æF ?
{¯ÿàÿë[ÿ µÿÁÿç FÜÿæ üÿë{àÿ LÿæÜÿ]Lÿç ? FSëÝçLÿÀÿ {SæsçF ̈ æÉö́, A[ÿ¿ ̈ æÉ´ö A{¨äæ ̈ †ÿÁÿæ LÿæÜÿ]Lÿç {ÜÿDdç ? FµÿÁÿç ̈ ÷É§
f{~ { ÿ̄ðjæ[ÿçLÿ ¨`ÿæÀÿç̈ æ{Àÿ F¯ÿó †ÿë{þ þš ¨`ÿæÀÿç̈ æÀÿç̄ ÿ ! AæÓ {’ÿQ#̄ ÿæ Lÿç̈ Àÿç Aæ{þ FÜÿç ÓÀÿÁÿ {’ÿð[ÿ¢ÿç[ÿ
Ws~æLÿë f{~ {¯ÿðjæ[ÿçLÿZÿ ¨Àÿç A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̈ æÀÿç̄ ÿæ >

÷̈${þ, Aæ{þ FLÿ ¯ÿçjæ[ÿæµÿç̂ ÿçLÿ ÷̈É§ ¨`ÿæÀÿç̄ ÿæLÿë {`ÿÎæ LÿÀÿç̄ ÿæ > {LÿDô {LÿDô LÿæÀÿ~ {¾æSëô ̈ ëÀÿç {¯ÿàÿë[ÿ
µÿÁÿç üÿëàÿçD{vÿ > FÜÿæÀÿ DˆÿÀÿ {’ÿ¯ÿæ ¨æBô Aæ{þ Lÿçdç ÓÀÿÁÿ ¨Àÿêä~ LÿÀÿç̄ ÿæLÿë `ÿæÜÿ]̄ ÿæ > {Ó$#¨æBô, Aæ{þ ’ÿëBsç
þëQ¿ fç[ÿçÌ {Qæfç̄ ÿæLÿë {`ÿÎæ LÿÀÿç̄ ÿæ, Aæ{þ ̈ Àÿêä~ LÿÀÿç̄ ÿæ Óþß{Àÿ Lÿ'~ Ó¯ÿë ̈ Àÿç̄ ÿˆÿö[ÿ H [ÿçß¦~ LÿÀÿç̈ æÀÿç̄ ÿæ
F¯ÿó FÜÿç ¨Àÿêä~ Óþß{Àÿ {ÜÿD$#̄ ÿæ ¨Àÿç̄ ÿˆÿö[ÿ Lÿç ¨æ$öLÿ¿ AæÓëdç †ÿæÜÿæ [ÿçÀÿêä~ LÿÀÿç̈ æÀÿç̄ ÿ >

FÜÿç {ä†ÿ÷{Àÿ, Aæ{þ {¯ÿæ™ÜÿëF ̀ ÿLÿsæ ¾æB$#̄ ÿæ AsæÀÿ {þæ{sB F¯ÿó AæLÿæÀÿ ̈ Àÿç̄ ÿˆÿö[ÿ LÿÀÿç̄ ÿæ ̄ ÿçÌß{Àÿ
`ÿç;ÿæ LÿÀÿç̈ æÀÿç̄ ÿæ > Aæ{þ ÿ̄çµÿçŸ ÷̈LÿæÀÿÀÿ `ÿë[ÿæ(Asæ, þB’ÿæ B†ÿ¿æ’ÿç) ¯ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç ¨æÀÿç̄ ÿæ > dæ~ç̄ ÿæ Óþß{Àÿ
SÀÿþ {†ÿàÿÀÿ †ÿæ¨þæ†ÿ÷æ ¨Àÿç̄ ÿˆÿö[ÿ LÿÀÿç̈ æÀÿç̄ ÿæ, Lÿçºæ þB’ÿæ SëÁÿæSëÝçLÿë FÜÿç {†ÿàÿ µÿç†ÿ{Àÿ ¯ÿçµÿçŸ D¨æß{Àÿ ¾$æ
àÿº µÿæ¯ÿ{Àÿ Lÿçºæ Lÿ{ÀÿBÀÿ FLÿ ¨æÉ́öÀÿë QÓæB Lÿçºæ ™ê{Àÿ ™ê{Àÿ ¨LÿæB ¨æÀÿç̄ ÿæ > šæ[ÿ ’ÿçA {¾ FSëÝçLÿë Aæ{þ
[ÿçß¦~ LÿÀÿç̈ æÀÿç̄ ÿæ >

†ÿ$æ ç̈, ̈ Àÿç̄ ÿˆÿö[ÿSëÝçLÿë ̄ ÿëlç̄ ÿæ ̈ æBô, AæþLÿë FÜÿæ þš ̀ ÿç;ÿæ LÿÀÿç̄ ÿæLÿë ̈ Ýç̄ ÿ {¾ Aæ{þ Lÿ'~ Lÿ'~ ̈ ¾ö¿{¯ÿä~
LÿÀÿç̈ æÀÿç̄ ÿë Lÿçºæ þæ ç̈ ¨æÀÿç̄ ÿë > FSëÝçLÿ þšÀÿë LÿçdçÀÿ D ÿ̂Àÿ {Lÿ¯ÿÁÿ Üÿô/[ÿæ {ÜÿæB¨æ{Àÿ, {Lÿ{†ÿLÿ {ä†ÿ÷{Àÿ þæ ç̈̄ ÿæ
¨æBô FLÿ ÓóQ¿æ $æB¨æ{Àÿ > ÜÿëF†ÿ Aæþ ë̈Àÿç üÿëàÿëdç Lÿç [ÿæÜÿ](Üÿô/[ÿæ), Lÿçºæ üÿëàÿç̄ ÿæLÿë àÿæSë$#̄ ÿæ Óþß({Ó{Lÿƒ)
þæ ç̈̈ æÀÿç̄ ÿë FÜÿçµÿÁÿç ¨Àÿêä~ AæÀÿ» LÿÀÿç̈ æÀÿç̄ ÿæ > Aæ{þ {’ÿQ#̈ æÀÿç̄ ÿæ {¾ AsæÀÿ FLÿ {þæsæ ÖÀÿ F{ ÿ̄ ¯ÿç ë̈ÀÿçLÿë
¨†ÿÁÿæ ¨æÉö́ {’ÿDdç Lÿç [ÿæÜÿ] > FÜÿæ ¯ÿ¿†ÿê†ÿ, F¨Àÿç ¨Àÿêä~ LÿÀÿç̄ ÿæ Óþß{Àÿ, A[ÿ¿ A¯ÿ×æSëÝçLÿë Óþæ[ÿ ÀÿQ#
{SæsçF Óþß{Àÿ {Lÿ¯ÿÁÿ {SæsçF fç[ÿçÌ ¨Àÿç̄ ÿˆÿö[ÿ LÿÀÿç̄ ÿæ µÿàÿ > D’ÿæÜÿÀÿ~ ÓÀ́ÿí̈ , ¾’ÿç Aæ{þ A†ÿ¿™#Lÿ SÀÿþ
F ÿ̄ó Lÿþú SÀÿþ $#̄ ÿæ {†ÿàÿÀÿ ̈ ÷µÿæ¯ÿ {’ÿQ#̄ ÿæLÿë ̀ ÿæÜÿëô, {†ÿ{¯ÿ Aæ{þ Óþæ[ÿ {þæ{sBÀÿ Asæ SëÁÿæ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæ
F ÿ̄ó {ÓSëÝçLÿë Óþæ[ÿ µÿæ ÿ̄{Àÿ ̈ LÿæB ÿ̄æ > ̈ Àÿêä~ LÿÀÿç̄ ÿæ Óþß{Àÿ †ÿë{þ ¾æÜÿæ {’ÿQëd F¯ÿó A[ÿëµÿ¯ÿ LÿÀÿëd †ÿæÜÿæ
Ó ÿ̄ëLÿçdç {àÿQ# ÀÿQ#̄ ÿæ þš FLÿ µÿàÿ Aµÿ¿æÓ > {Àÿæ{ÌB Lÿàÿæ{¯ÿ{Áÿ {†ÿàÿ ¯ÿ¿¯ÿÜÿæÀÿ Lÿ{àÿ S¤ÿ ̄ ÿæ ™íAæô ̄ ÿæÜÿæÀÿçàÿæ
Lÿç ? FÜÿç ̈ Àÿêä~Àÿ {SæsçF ̈ ¾ö¿æß LÿÀÿç̄ ÿæ ̈ {Àÿ, †ÿë{þ A™#Lÿ ̈ ÷É§ µÿæ ÿ̄ç̈ æÀÿ > fÁÿQ#AæÀÿ ̈ ëÀÿçSëÝçLÿ Ó{†ÿf Lÿçºæ
¯ÿæÓç AsæÀÿë †ÿçAæÀÿç {Üÿ{àÿ µÿàÿ üÿëàÿç $æF > ¾’ÿç þëô dæ~ç̄ ÿæ í̈̄ ÿöÀÿë ̈ ëÀÿç{Àÿ FLÿ dç’ÿ÷ LÿÀÿç̄ ÿç †ÿæ{Üÿ{àÿ Lÿ'~ {Üÿ̄ ÿ ?

ÓÀÿÁÿÀÿë fsçÁÿ ̈ ¾ö¿;ÿ ÓþÖ {¯ÿðjæ[ÿçLÿ ̈ Àÿêä~ vÿçLÿú FÜÿç̈ Àÿç LÿÀÿæ¾æF > FÜÿæ {ÜÿDdç ̄ ÿ¿¯ÿ×ç†ÿ [ÿçÀÿêä~Àÿ
`ÿç;ÿæ™æÀÿæ F ÿ̄ó †ÿë{þ fæ~ç̈ æÀÿç̄ ÿ {¾, ̈ ëÀÿç üÿëàÿç̄ ÿæÀÿ FÜÿç ÓÀÿÁÿ {’ÿð[ÿ¢ÿç[ÿ ̈ Àÿêä~ þš Aæfç {¯ÿðjæ[ÿçLÿþæ{[ÿ Ó í̧‚ÿö
µÿæ ÿ̄{Àÿ ¯ÿëlç [ÿæÜÿæ;ÿç > {†ÿ~ë, FÜÿæ ë̈ÀÿçÀÿ üÿëàÿæ {ÜÿD Lÿçºæ í̈‚ÿ}þæ ¨{Àÿ `ÿ¢ÿ÷Àÿ ÓZÿë̀ ÿç†ÿ DǵÁÿ AóÉ {ÜÿD, †ÿëþÀÿ
Ó†ÿLÿö [ÿçÀÿêä~ Üÿ] ÓvÿçLÿú þæSö’ÿÉö[ÿ LÿÀÿæB †ÿëþLÿë ¯ÿçjæ[ÿÀÿ A[ÿëÓ¤ÿæ[ÿ fS†ÿ{Àÿ Aæ{SB {[ÿD >
DûæÜÿÀÿ ÓÜÿ A[ÿëÓ¤ÿæ[ÿLÿÀÿ !
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Learners will be able to...
 Identify force and its effects in real life events. (CG - 2)
 Classifies forces into contact and non-contact forces. (CG - 2)
 Explains friction as a force that opposes motion and depends on surface

nature. (CG - 2)
 Distinguish gravitational force from other non-contact forces as a universal

force acting on all masses. (CG - 2)
 Measures weight of an object using a spring balance (CG - 1)

 Why does it feel harder to pedal a bicycle when going uphill than on flat ground?
 Why is it easier to slip on a wet surface?
 Why do we feel ‘light’ or like we are ‘floating’ just after our swing

reaches its highest point and begins to come down?
 Share your questions.

Types of Forces

Probe and Ponder
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Éçäæ$öêþæ{[ÿ ......
 ¯ÿæÖ¯ÿ fê¯ÿ[ÿ{Àÿ ¯ÿÁÿ F¯ÿó FÜÿæÀÿ ÷̈μÿæ ÿ̄SëÝçLÿë `ÿçÜÿ§s LÿÀÿç{¯ÿ > CG - 2
 ¯ÿÁÿLÿë ÓóØÉö F ÿ̄ó AÓóØÉö ¯ÿÁÿ μÿæ{ ÿ̄ {É÷~êLÿÀÿ~ LÿÀÿç̈ æÀÿç{¯ÿ > CG - 2
 WÌö~ FLÿ ̄ ÿÁÿ ¾æÜÿæ S†ÿçLÿë ̄ ÿç{Àÿæ™ Lÿ{Àÿ F¯ÿó ̈ õÏ†ÿÁÿÀÿ Ó́μÿæ¯ÿ D¨{Àÿ [ÿçμÿöÀÿ Lÿ{Àÿ {¯ÿæàÿç

¯ÿ¿æQ¿æ LÿÀÿç{¯ÿ > CG - 2
 A[ÿ¿ AÓóØÉö ¯ÿÁÿSëÝçLÿ vÿæÀÿë þæšæLÿÌö~ ¯ÿÁÿLÿë ¨õ$Lÿú LÿÀÿç, FÜÿæ ÓþÖ ¯ÿÖì D¨{Àÿ Lÿæ¾ö¿

LÿÀÿë$#̄ ÿæ FLÿ  Óæ¯ÿöf[ÿê[ÿ ÿ̄Áÿ Àÿí{¨ `ÿçÜÿ§s LÿÀÿç{¯ÿ > CG - 2
 Ø÷çèÿú [ÿçLÿç†ÿç ÿ̄¿¯ÿÜÿæÀÿ LÿÀÿç {SæsçF ¯ÿÖìÀÿ Hf[ÿ þæ ç̈{¯ÿ > CG - 1

@ ê̂i§û̂  I Pò«^
 Óþ†ÿÁÿ μÿíþç A{¨äæ ¨æÜÿæÝ D¨ÀÿLÿë ¾æD$#̄ ÿæ Óþß{Àÿ ÓæB{Lÿàÿ {¨Ýæàÿ þæÀÿç̄ ÿæ LÿæÜÿ]Lÿç

LÿÎLÿÀÿ àÿæ{S ?
 H’ÿæ ṏÏ{Àÿ QÓç̄ ÿæ LÿæÜÿçôLÿç ÓÜÿf ?
 AæþÀÿ {’ÿæÁÿç Ó{¯ÿæöaÿ ×æ[ÿ{Àÿ ̈ Üÿoç †ÿÁÿLÿë AæÓç̄ ÿæ AæÀÿ» LÿÀÿç̄ ÿæ ̈ {Àÿ Aæ{þ LÿæÜÿ]Lÿç "ÜÿæàÿëLÿæ'

A[ÿëμÿ¯ÿ LÿÀÿë F¯ÿó Aæ{þ "μÿæÓç̄ ÿæ' μÿÁÿç A[ÿëμÿ¯ÿ LÿÀÿë ?
 †ÿëþ ÷̈É§SëÝçLÿ A[ÿ¿þæ[ÿZÿ ÓÜÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿ >

ake _âKûe
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It was a windy day. Swathi and Geetha were excited to go cycling. Their summer vacation
had just begun, and they wanted to explore the beautiful landscapes around their village.
After pumping air into their bicycle tyres, they set off. As they rode through the village, the
wind rushed past them. “Oh no! The wind is pushing me hard!” said Geetha Smiling, Swathi
replied, “We are riding against the wind. We must push our pedals harder to move faster.”

Their ride took them up a long path to a hilltop. Some parts of the road were rough
where they found it hard to pedal, while other parts were smoother. When they reached the
top and were enjoying the view, they heard thunder and saw flashes of lightning at a
distance. Even though it looked beautiful, they decided to head back immediately. On the
way back, while passing a herd of sheep, they pressed their bicycle bells and turned the
handles to change direction.

As they were coming down the slope of the hill, they realised that their bicycles were
moving down at a great speed even though they were not pedalling! Sonali yelled, “It’s
thrilling! It seems something is pulling us downhill, what could it be?”

Let us try to experience the push and the pull.

 Take a large cardboard box.
 Try moving the box in as many different ways as you can think of.

Did you move the box in any other way than shown in Fig. 2.1? In all the ways that you
might have used to move the box, you had to apply a push or pull to the box. Generally, the
push or pull applied on an object is called force in science.

Fig. 2.1: Moving a box in different ways (a) Pushing; (b) Pulling;
(c) Lifting (pulling up), and carrying

(a) (b) (c)

2.1 What Is a Force?

Activity 2.1 : Let us explore
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 FLÿ ¯ÿÝ LÿÝö{¯ÿæÝöú ¯ÿæOÿ [ÿçA >
 †ÿë{þ {¾{†ÿ D¨æß μÿæ ÿ̄ç ¨æÀÿç̄ ÿ {Ó†ÿçLÿç μÿçŸ μÿæ¯ÿ{Àÿ ¯ÿæOÿLÿë WëoæB¯ÿæLÿë {`ÿÎæLÿÀÿ >

(a) (b) (c)
`ÿç†ÿ÷ 2.1: ¯ÿæOÿLÿë ¯ÿçμÿçŸ D¨æß{Àÿ WëoæB¯ÿæ (a) {vÿàÿç¯ÿæ (b) sæ~ç¯ÿæ

(c) DvÿæB¯ÿæ(D¨ÀÿLÿë sæ~ç¯ÿæ) H {¯ÿæÜÿç¯ÿæ
`ÿç†ÿ÷ 2.1{Àÿ {’ÿQæ¾æB$#̄ ÿæ ¯ÿ¿†ÿê†ÿ A[ÿ¿ {Lÿò~Óç D¨æß{Àÿ †ÿë{þ ÿ̄æOÿLÿë WëoæB ¨æÀÿç̄ ÿ Lÿç ? †ÿë{þ ¯ÿæOÿLÿë
WëoæB¯ÿæ ¨æBô ÿ̄æOÿLÿë {vÿàÿç̄ ÿæ Lÿçºæ sæ~ç̄ ÿæ D¨æß A¯ÿàÿº[ÿ LÿÀÿç$#̄ ÿ > Óæ™æÀÿ~†ÿ… FLÿ ¯ÿÖì D¨{Àÿ
÷̈{ßæS {ÜÿD$#̄ ÿæ s~æ H {vÿàÿæLÿë ¯ÿçjæ[ÿ{Àÿ ""¯ÿÁÿ'' LÿëÜÿæ¾æF >

{Ó’ÿç[ÿ {fæÀÿ{Àÿ ¨¯ÿ[ÿ ¯ÿÜÿë$#àÿæ > Óǽ†ÿê F¯ÿó Sê†ÿæ ÓæB{Lÿàÿ{Àÿ ¯ÿëàÿç¾ç̄ ÿæLÿë ¯ÿÜÿë†ÿ AæS÷Üÿê $#{àÿ >
{Óþæ[ÿZÿÀÿ S÷êÌ½dësç AæÀÿ» {ÜÿæB$#àÿæ F¯ÿó {Óþæ{[ÿ {Óþæ[ÿZÿ S÷æþ ̀ ÿæÀÿç̈ æQ{Àÿ Óë¢ÿÀÿ ’ÿõÉ¿ A{[ÿÌ́~
LÿÀÿç̄ ÿæLÿë ̀ ÿæÜÿëô$#{àÿ > {Óþæ{[ÿ ÓæB{Lÿàÿ{Àÿ ̈ ú̧ þæÀÿç ̄ ÿëàÿç ̄ ÿæÜÿæÀÿç{àÿ > {¾{†ÿ{¯ÿ{Áÿ {Óþæ{[ÿ S÷æþ ÀÿæÖæ
{’ÿB ¾æD$#{àÿ, ̈ ¯ÿ[ÿ Që̄ ÿú {fæÀÿú{Àÿ {¯ÿæÜÿë$#àÿæ > "H… [ÿæ ! ̈ ¯ÿ[ÿ {þæ{†ÿ Që̄ ÿú {fæÀÿú{Àÿ {vÿàÿç {’ÿDdç !'
Sê†ÿæ LÿÜÿçàÿæ > Óǽ†ÿê ÜÿÓç ÜÿÓç DˆÿÀÿ {’ÿàÿæ, ""Aæ{þ ̈ ¯ÿ[ÿÀÿ S†ÿçÀÿ ̄ ÿç̈ Àÿê†ÿ ’ÿçS{Àÿ ÓæB{Lÿàÿ ̀ ÿàÿæDdë >
’ÿø†ÿ S†ÿç{Àÿ ¾ç̄ ÿæ¨æBô AæþLÿë Aæþ ÓæB{LÿàÿÀÿ {¨ÝæàÿLÿë AæÜÿëÀÿç {fæÀÿú{Àÿ {vÿàÿç̄ ÿæLÿë ¨Ýç̄ ÿ >''

FÜÿç ¾æ†ÿ÷æ{Àÿ {Óþæ[ÿZÿë FLÿ ¨æÜÿæÝ ÉçQÀÿLÿë àÿºæ ÀÿæÖæ {’ÿB ¾ç̄ ÿæLÿë ¨Ýçàÿæ > ÀÿæÖæÀÿ Lÿçdç AóÉ
A™#Lÿ AþÓõ~ $#àÿæ ¾æÜÿæ ÓæB{Lÿàÿ `ÿàÿæB¯ÿæ ¨æBô A†ÿç LÿÎLÿÀÿ $#àÿæ, {¾Dôvÿæ{Àÿ {Óþæ[ÿZÿë {¨Ýæàÿ
þæÀÿç̄ ÿæLÿë LÿÎ {ÜÿD$#àÿæ Lÿç;ÿë A[ÿ¿ AóÉSëÝçLÿ þÓõ~ $#àÿæ > {¾{†ÿ{¯ÿ{Áÿ {Óþæ{[ÿ ÉêÌö{Àÿ ¨Üÿoç ’ÿõÉ¿
D¨{μÿæS LÿÀÿë$#{àÿ, {Óþæ{[ÿ WÝWÝç Éë~ç{àÿ F¯ÿó ’ÿíÀÿ{Àÿ ÿ̄çfëÁÿç ̀ ÿþLÿç̄ ÿæ {’ÿQ#{àÿ > ¾’ÿçH FÜÿæ Óë¢ÿÀÿ
’ÿõÉ¿ $#àÿæ, {Óþæ{[ÿ ÉêW÷ {üÿÀÿç¾ç̄ ÿæLÿë [ÿçÑˆÿç {[ÿ{àÿ > {üÿÀÿç̄ ÿæ ¯ÿæs{Àÿ {þ„æ ¨àÿ A†ÿçLÿ÷þ LÿÀÿç̄ ÿæ
Óþß{Àÿ, {Óþæ{[ÿ {Óþæ[ÿZÿÀÿ ÓæB{Lÿàÿ W+ç ¯ÿfæB ’ÿçS ¨Àÿç̄ ÿˆÿö[ÿ LÿÀÿç̄ ÿæ ¨æBô ÓæB{Lÿàÿ Üÿ¿æƒàÿ
¯ÿëàÿæB{àÿ >

{¾{†ÿ{ ÿ̄{Áÿ {Óþæ{[ÿ ̈ æÜÿæÝÀÿ Þæàÿë {’ÿB †ÿÁÿLÿë AæÓë$#{àÿ, {Óþæ{[ÿ A[ÿëμÿ ÿ̄ Lÿ{àÿ {¾ {Óþæ[ÿZÿÀÿ
ÓæB{LÿàÿSëÝçLÿ {¨Ýæàÿ [ÿ `ÿàÿæB þš ’ÿø†ÿ S†ÿç{Àÿ †ÿÁÿLÿë SÝç ¾æDdç > Ó́æ†ÿê Aæ[ÿ¢ÿ{Àÿ `ÿç‡æÀÿ LÿÀÿç LÿÜÿçàÿæ,
""FÜÿæ ̄ ÿÜÿë†ÿ {ÀÿæþæoLÿÀÿ þ{[ÿ {ÜÿDdç, LÿçF {¾¨Àÿç AæþLÿë †ÿÁÿLÿë sæ~ç {[ÿDdç > FÜÿæ Lÿ'~ {ÜÿæB¨æ{Àÿ ?''

AæÓ Aæ{þ {vÿàÿæ F¯ÿó s~æ ¯ÿÁÿLÿë A[ÿëμÿ ÿ̄ LÿÀÿç̄ ÿæLÿë {`ÿÎæ LÿÀÿç̄ ÿæ >

¯ÿÁÿ Lÿ'~ ?

Lÿæ¾ö¿LÿÁÿæ¨  2.1 : AæÓ A{[ÿ´Ì~ LÿÀÿç̄ ÿæ
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2.2 What Can a Force Do to the Bodies on Which It Is Applied?

Let us try to experience the push and the pull.

 Think of situations where a force (push or pull) is applied and list them in Table 2.1.
 Analyse each situation and write the effect of the force in Table 2.1. Some situations

and their effects are already listed for you.

What do you conclude from these examples? Does a force cause a moving object to
stop? Can it change speed, or direction of motion, or change the shape of an object?

Table 2.1: Different actions and their effects

S.No. Action Push/Pull Effect

1.

2.

3.

4.

Your friend holding
your moving bicycle
from behind to stop
it

Pull Stopping or decreasing
the speed of the bicycle

Changing the direction
of a moving ball
Change in shape of
the balloon

Hitting a moving ball
with a bat
Pressing an inflated
balloon

Push

Push

....................... ..............................................

Fig. 2.2: Applying force on objects

Activity 2.2: Let us analyse
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2.2  ¯ÿÖì D¨{Àÿ ¯ÿÁÿ ÷̈{ßæS Lÿ{àÿ Lÿ'~ ÜÿëF ?

AæÓ s~æ F¯ÿó {vÿàÿæ Aμÿçj†ÿæLÿë A[ÿëμÿ¯ÿ LÿÀÿç̄ ÿæ >

 FÜÿçμÿÁÿç ¨Àÿç×ç†ÿç ¯ÿçÌß{Àÿ `ÿç;ÿæ LÿÀÿ, {¾Dôvÿæ{À FLÿ ¯ÿÁÿ({vÿàÿç̄ ÿæ Lÿçºæ sæ~çç̄ ÿæ) ÷̈{ßæS LÿÀÿæ¾æF
F¯ÿó {ÓSëÝçLÿë ÓæÀÿ~êÿ2.1{Àÿ †ÿæàÿçLÿæμÿëNÿ LÿÀÿ >

 ¨÷{†ÿ¿Lÿ ̈ Àÿç×ç†ÿçLÿë ̄ ÿç{ÉÈÌ~ LÿÀÿ F¯ÿó ÓæÀÿ~ê 2.1{Àÿ ̄ ÿÁÿÀÿ ̈ ÷μÿæ¯ÿ {àÿQ > Lÿçdç ̈ Àÿç×ç†ÿç H {ÓSëÝçLÿ
¨÷μÿæ¯ÿ †ÿæàÿçLÿæ{Àÿ AæSÀÿë {àÿQæ ¾æBdç >

FÜÿç D’ÿæÜÿÀÿ~SëÝçLÿÀÿë †ÿë{þ Lÿ'~ [ÿç•öæÀÿ~ Lÿàÿ ? FLÿ S†ÿçÉêÁÿ ¯ÿÖìLÿë ¯ÿÁÿ ×çÀÿ LÿÀÿç$æF Lÿç ? FÜÿæ
¯ÿÖìÀÿ {¯ÿS Lÿçºæ S†ÿçÀÿ ’ÿçS ¨Àÿç̄ ÿˆÿö[ÿ Lÿçºæ AæLÿõ†ÿç{Àÿ ¨Àÿç̄ ÿˆÿö[ÿ LÿÀÿç̈ æÀÿç̄ ÿ Lÿç ?

ÓæÀÿ~ê 2.1: ¯ÿçμÿçŸ Lÿæ¾ö¿ F¯ÿó {ÓSëÝçLÿÀÿ ÷̈μÿæ¯ÿ

   Lÿ÷.Óó. Lÿæ¾ö¿ {vÿàÿæ/s~æ ÷̈μÿæ¯ÿ

1.

2.

3.

4.

†ÿëþÀÿ ¯ÿ¤ÿë †ÿëþÀÿ S†ÿçÉêÁÿ
ÓæB{LÿàÿúLÿë ̄ ÿ¢ÿ LÿÀÿç̄ ÿæ ̈ æBô
FÜÿæLÿë ¨dÀÿë ™Àÿçd;ÿç >

      s~æ ÓæB{LÿàÿúÀÿ {¯ÿS ¯ÿ¢ÿ LÿÀÿç̄ ÿæ
Lÿçºæ Üÿ÷æÓ LÿÀÿç̄ ÿæ

S†ÿçÉêÁÿ ÿ̄àÿúÀÿ ’ÿçS ¨Àÿç̄ ÿˆÿö[ÿ
LÿÀÿç̄ ÿæ

¯ÿ¿æsú ’ÿǽÀÿæ FLÿ S†ÿçÉêÁÿ
¯ÿàÿúLÿë þæÀÿç̄ ÿæ
üÿ ëàÿ ç$ #¯ÿæ {¯ÿà ÿ ë[ÿ úL ÿ ë
’ÿ ÿ̄æB ÿ̄æ

     {vÿàÿæ

     {vÿàÿæ

....................... ..............................................

`ÿç†ÿ÷ 2.2: ¯ÿÖì D¨{Àÿ ÿ̄Áÿ ÷̈{ßæS LÿÀÿç¯ÿæ

Lÿæ¾ö¿LÿÁÿæ¨  2.2 : AæÓ ¯ÿç{ÉÈÌ~ LÿÀÿç̄ ÿæ

{¯ÿàÿë[ÿúÀÿ AæLÿõ†ÿç{Àÿ ¨Àÿç̄ ÿˆÿö[ÿ
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2.3 Are Forces an Interaction Between Two or More
Objects?

When you push a table, your hand is one object applying force on another object — the
table. Here, we say that your hand and the table are two objects interacting with each other.

Think of all the actions listed in Table 2.1. How many objects are involved in each of
the actions? Do you notice that forces result only when two objects are interacting in some
way or the other? From these examples, we can infer that at least two objects must interact
for a force to come into play.

A force is a push or pull on an object resulting from the object’s interaction with
another object. The SI unit of force is newton (written with a small ‘n’) and its symbol is N.

A step further

Suppose an object is at rest. Does it mean that no force is acting on this object?
It means that the forces acting on the object are balancing one another. You will
learn about balanced forces in higher grades.

In everyday life, we come across many situations where a force is applied, for example,
opening a drawer, stretching a rubber band, a fielder stopping a ball, kicking a football,
applying brakes on a moving bicycle, rolling a chapati, or turning the steering handle of an
autorickshaw. What effect can the application of force have on objects?
The force applied on an object may
 make an object move from rest.
 change the speed of an object if it is moving.
 change the direction of motion of an object.
 bring about a change in the shape of an object.
 cause some or all of these effects.

Does this mean that
whenever there is a change
in speed or direction, or
change in shape, a force is
acting on the object?

Yes, none of these take
place without the action
of force.
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2.3 ¯ÿÁÿ Lÿ'~ ’ÿëB Lÿçºæ A™#Lÿ ¯ÿÖì þš{Àÿ FLÿ ¨æÀÿØÀÿçLÿ Lÿ÷çßæ ?

   AæD ¨æ{’ÿ AæSLÿë

þ{[ÿLÿÀÿ FLÿ ¯ÿÖì ×çÀÿ Adç > FÜÿæÀÿ A$ö Lÿ'~ FÜÿç ¯ÿÖì D¨{Àÿ {Lÿò~Óç ÿ̄Áÿ Lÿæ¾ö¿
LÿÀÿë[ÿæÜÿ] ? [ÿæ, FÜÿæÀÿ A$ö {ÜÿDdç ¯ÿÖì D¨{Àÿ Lÿæ¾ö¿ LÿÀÿë$#̄ ÿæ ¯ÿÁÿ ¨ÀÿØÀÿLÿë Ó;ÿëÁÿç†ÿ
LÿÀÿëd;ÿç > †ÿë{þ Daÿ {É÷~ê{Àÿ Ó;ÿëÁÿç†ÿ ÿ̄Áÿ ¯ÿçÌß{Àÿ ÉçQ#̄ ÿ >

{’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ{Àÿ Aæ{þ A{[ÿLÿ ¨Àÿç×ç†ÿçÀÿ Ó¼ëQê[ÿ {ÜÿD {¾Dôvÿæ{Àÿ ¯ÿÁÿ ÷̈{ßæS LÿÀÿæ¾æF,
D’ÿæÜÿÀÿ~ ÓÀ́ÿí̈  xÿ÷ßÀÿ {Qæàÿç̄ ÿæ, Àÿ¯ÿÀÿ ¯ÿ¿æƒú sæ~ç̄ ÿæ, f{~ üÿçàÿïÀÿú FLÿ Lÿ÷ç{Lÿsú ¯ÿàÿúLÿë AsLÿæB¯ÿæ,
üÿësú¯ÿàÿúLÿë {SæÝ{Àÿ þæÀÿç̄ ÿæ, `ÿÁÿ;ÿæ ÓæB{Lÿàÿú{Àÿ {¯ÿ÷Lÿú {’ÿ¯ÿæ, Àÿësç {¯ÿàÿç̄ ÿæ Lÿçºæ A{sæÀÿçOÿæÀÿ ÎçßÀÿçó
¯ÿëàÿæB¯ÿæ > ¯ÿÁÿ ÷̈{ßæS ’ÿ´æÀÿæ ¯ÿÖì D¨{Àÿ Lÿ'~ ÷̈μÿæ ÿ̄ ¨Ýç̈ æ{Àÿ ?
FLÿ ¯ÿÖì D¨{Àÿ ÷̈{ßæS LÿÀÿæ¾æD$#̄ ÿæ ¯ÿÁÿ ÜÿëF†ÿ
FLÿ ¯ÿÖìLÿë ×çÀÿæ¯ÿ×æÀÿë WëoæB ¨æ{Àÿ >
¾’ÿç FLÿ ¯ÿÖì S†ÿç LÿÀÿëdç {†ÿ{¯ÿ †ÿæÜÿæÀÿ {¯ÿS ¨Àÿç̄ ÿˆÿö[ÿ LÿÀÿç̈ æ{Àÿ >
FLÿ ¯ÿÖìÀÿ S†ÿçÀÿ ’ÿçS ¨Àÿç̄ ÿˆÿö[ÿ LÿÀÿç̈ æ{Àÿ >
FLÿ ¯ÿÖìÀÿ AæLÿõ†ÿç{Àÿ ¨Àÿç̄ ÿˆÿö[ÿ Aæ~ç̈ æ{Àÿ >
FÜÿç ÷̈μÿæ¯ÿSëÝçLÿ þšÀÿë Lÿçdç Lÿçºæ ÓþÖ Wsç̈ æ{Àÿ >

FÜÿæÀÿ A$ö {¾{†ÿ{¯ÿ{Áÿ ¯ÿÖìÀÿ {¯ÿS
Lÿçºæ ’ÿçS{Àÿ ¨Àÿç¯ÿˆÿö[ÿ ÜÿëF Lÿçºæ
AæLÿõ†ÿç{Àÿ ̈ Àÿç¯ÿˆÿö[ÿ ÜÿëF, {Ó{†ÿ{¯ÿ{Áÿ
¯ÿÖì D¨{Àÿ FLÿ ¯ÿÁÿ Lÿæ¾ö¿ Lÿ{Àÿ
{¯ÿæàÿç LÿÜÿç¨æÀÿç ÿ̄æ Lÿç  ?

Üÿô, ¯ÿÁÿÀÿ Lÿ÷çßæ ¯ÿç[ÿæ FSëÝçLÿ
þšÀÿë {Lÿò~Óçsç ÜÿëF [ÿæÜÿ] >

{¾{†ÿ{¯ÿ{Áÿ †ÿë{þ FLÿ {s¯ÿëàÿLÿë {vÿàÿç ’ÿçA, †ÿëþÀÿ Üÿæ†ÿ {ÜÿDdç {SæsçF ÿ̄Öì ¾æÜÿæ A[ÿ¿ FLÿ ¯ÿÖì {s¯ÿëàÿú
D¨{Àÿ ̄ ÿÁÿ ̈ ÷{ßæS Lÿ{Àÿ > {ÓÜÿç Óþß{Àÿ {s ÿ̄ëàÿ þš †ÿëþ Üÿæ†ÿ D¨{Àÿ ̄ ÿÁÿ ̈ ÷{ßæS LÿÀÿç$æF > Fvÿæ{Àÿ
Aæ{þ LÿÜÿç̈ æÀÿç̄ ÿæ {¾ †ÿëþÀÿ Üÿæ†ÿ F¯ÿó {s¯ÿëàÿú {ÜÿDdç ’ÿëBsç ÿ̄Öì ¾æÜÿæ ¨ÀÿØÀÿ ÓÜÿç†ÿ Lÿ÷çßæ LÿÀÿ;ÿç >

ÓæÀÿ~ê 2.1{Àÿ †ÿæàÿçLÿæμÿëNÿ ÓþÖ Lÿ÷çßæ ¯ÿçÌß{Àÿ `ÿç;ÿæ LÿÀÿ > ÷̈{†ÿ¿Lÿ Lÿ÷çßæ{Àÿ {Lÿ{†ÿLÿ ¯ÿÖì
fÝç†ÿ ? {¾{†ÿ{¯ÿ{Áÿ ’ÿëBsç ¯ÿÖì {Lÿò~Óç [ÿæ {Lÿò~Óç D¨æß{Àÿ ¨æÀÿØÀÿçLÿ Lÿ÷çßæ LÿÀÿ;ÿç {Ó{†ÿ{¯ÿ{Áÿ Üÿ]
¯ÿÁÿ ÷̈μÿæ¯ÿÉæÁÿê {ÜÿæB$æF {¯ÿæàÿç †ÿë{þ àÿä¿ Lÿàÿ Lÿç ? FÜÿç D’ÿæÜÿÀÿ~SëÝçLÿÀÿë Aæ{þ A[ÿëþæ[ÿ LÿÀÿç̈ æÀÿç̄ ÿæ
{¾ FLÿ ¯ÿÁÿ Lÿæ¾ö¿LÿæÀÿê {Üÿ¯ÿæ ¨æBô A†ÿçLÿþú{Àÿ ’ÿëBsç ¯ÿÖì ¨æÀÿØÀÿçLÿ Lÿ÷çßæ LÿÀÿç̄ ÿæLÿë ¨Ýç̄ ÿ >

{SæsçF ̄ ÿÖìÀÿ A[ÿ¿ FLÿ ̄ ÿÖì ÓÜÿç†ÿ ̈ æÀÿØÀÿçLÿ Lÿ÷çßæÀÿë FÜÿæ D¨{Àÿ ÓõÎç  {ÜÿæB$#̄ ÿæ FLÿ {vÿàÿæ Lÿçºæ
s~æ Lÿ÷çßæLÿë ̄ ÿÁÿ LÿëÜÿæ¾æF > ̄ ÿÁÿÀÿ SI FLÿLÿ {ÜÿDdç [ÿçDs[ÿú({dæs AäÀÿ 'n' Àÿí{¨ {àÿQæ¾æF) F¯ÿó FÜÿæÀÿ
¨÷†ÿêLÿ {ÜÿDdç N >
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 A step further

When you pushed the table with your hand, did you feel a force on your hand
too? The moment you stopped pushing, the force on your hand disappeared.
Whenever two objects interact, each object experiences a force from the other.
As soon as the interaction ceases, the two objects no longer experience the force.

 2.4 What Are the Different Types of Forces?

2.4.1 Contact forces
In many situations, we find that to apply a force on an object, physical contact is necessary
between our body and the object. This contact can be direct, such as using our hands or
other body parts, or indirect, such as using a stick or rope. Forces of this type which act
only when there is physical contact between the objects are called contact forces.
Muscular force

An example of contact force is muscular force. When we perform any physical activity,
such as walking, running, lifting, pushing, jumping, or stretching, the force is caused by
the action of muscles in our body. The force resulting due to the action of muscles is
known as muscular force. Muscular force occurs when muscles contract and elongate while
doing any activity. Animals, birds, fish, and insects use muscular forces for movement and
survival.

Fig. 2.3: Use of muscular force by living beings
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AæD ̈ æ{’ÿ AæSLÿë
{¾{†ÿ{¯ÿ{Áÿ †ÿë{þ †ÿëþ Üÿæ†ÿ{Àÿ {s¯ÿëàÿúLÿë {vÿàÿç{’ÿàÿ, {Ó{†ÿ{¯ÿ{Áÿ †ÿëþ Üÿæ†ÿ{Àÿ þš FLÿ
¯ÿÁÿ A[ÿëμÿ¯ÿ Lÿàÿ Lÿç ? †ÿë{þ {vÿàÿç̄ ÿæ ¯ÿ¢ÿ LÿÀÿç̄ ÿæ ä~ç †ÿëþ Üÿæ†ÿ D¨{Àÿ Lÿæ¾ö¿LÿæÀÿê ¯ÿÁÿ
A’ÿõÉ¿ {ÜÿæBSàÿæ > {¾{†ÿ{¯ÿ{Áÿ ’ÿëBsç ̄ ÿÖì ¨ÀÿØÀÿ ÓÜÿç†ÿ ̈ æÀÿØÀÿçLÿ Lÿ÷çßæ LÿÀÿ;ÿç, ̈ ÷{†ÿ¿Lÿ
¯ÿÖì A[ÿ¿vÿæÀÿë FLÿ ¯ÿÁÿ A[ÿëμÿ¯ÿ Lÿ{Àÿ > ¨æÀÿØÀÿçLÿ Lÿ÷çßæ ¯ÿ¢ÿ {Üÿ¯ÿæ þæ{†ÿ÷ ’ÿëBsç ¯ÿÖì AæD
¯ÿÁÿ A[ÿëμÿ¯ÿ LÿÀÿ;ÿç [ÿæÜÿ] >

 2.4  ¯ÿçμÿçŸ ÷̈LÿæÀÿ ¯ÿÁÿ Lÿ'~ ?

2.4.1 ÓóØÉö ̄ ÿÁÿ
A{[ÿLÿ ¨Àÿç×ç†ÿç{Àÿ Aæ{þ {’ÿQ#̈ æÀÿëdë {¾ {Lÿò~Óç ¯ÿÖìD¨{Àÿ ¯ÿÁÿ ÷̈{ßæS LÿÀÿç̄ ÿæ ¨æBô Aæþ ÉÀÿêÀÿ
F¯ÿó ¯ÿÖì þš{Àÿ {μÿò†ÿçLÿ ÓóØÉö Aæ¯ÿÉ¿Lÿ > FÜÿç ÓóØÉö ¨÷†ÿ¿ä {ÜÿæB¨æ{Àÿ, {¾¨ÀÿçLÿç AæþÀÿ Üÿæ†ÿ
Lÿçºæ ÉÀÿêÀÿ A[ÿ¿ Aèÿ ÿ̄¿¯ÿÜÿæÀÿ LÿÀÿç Lÿçºæ ¨{Àÿæä μÿæ¯ÿ{Àÿ, {¾¨ÀÿçLÿç ¯ÿæÝç Lÿçºæ ’ÿDÝç ÿ̄¿¯ÿÜÿæÀÿ LÿÀÿç >
FÜÿç ÷̈LÿæÀÿÀÿ ¯ÿÁÿ ¾æÜÿæ {Lÿ¯ÿÁÿ ¯ÿÖì þš{Àÿ {μÿò†ÿçLÿ ÓóØÉö $#̄ ÿæ {¯ÿ{Áÿ Lÿæ¾ö¿ Lÿ{Àÿ, †ÿæÜÿæLÿë ÓóØÉö
¯ÿÁÿ LÿëÜÿæ¾æF >
þæóÓ{¨Éêß ¯ÿÁÿ

ÓóØÉö ÿ̄ÁÿÀÿ FLÿ D’ÿæÜÿÀÿ~ {ÜÿDdç þæóÓ{¨Éêß ÿ̄Áÿ > {¾{†ÿ{¯ÿ{Áÿ Aæ{þ `ÿæàÿç̄ ÿæ, {’ÿòÝç̄ ÿæ,
DvÿæB¯ÿæ, {vÿàÿç̄ ÿæ, {xÿBô̄ ÿæ Lÿçºæ Aèÿ`ÿæÁÿ[ÿæ LÿÀÿç̄ ÿæ μÿÁÿç {Lÿò~Óç ÉæÀÿêÀÿçLÿ Lÿæ¾ö¿ LÿÀÿë, {Ó{†ÿ{¯ÿ{Áÿ Aæþ
ÉÀÿêÀÿ{Àÿ þæóÓ{¨ÉêÀÿ Lÿæ¾ö¿ {¾æSëô ¯ÿÁÿ ÓõÎç ÜÿëF > þæóÓ{¨ÉêÀÿ Lÿæ¾ö¿ {¾æSëô ÓõÎç {ÜÿD$#̄ ÿæ ¯ÿÁÿLÿë
þæóÓ{¨Éêß ¯ÿÁÿ LÿëÜÿæ¾æF > {Lÿò~Óç Lÿæ¾ö¿ LÿÀÿç̄ ÿæ Óþß{Àÿ þæóÓ{¨Éê ÓZÿë̀ ÿç†ÿ F¯ÿó ÷̈ÓæÀÿç†ÿ {Üÿ{àÿ
þæóÓ{¨Éêß ÿ̄Áÿ ÓõÎç ÜÿëF > ¨Éë, ¨äê, þæd F¯ÿó Lÿês¨†ÿèÿ ÷̈μÿõ†ÿç Sþ[ÿæSþ[ÿ LÿÀÿç̄ ÿæ F¯ÿó †ÿçÏç ÀÿÜÿç̄ ÿæ
¨æBô þæóÓ{¨Éêß ¯ÿÁÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿ;ÿç >

`ÿç†ÿ÷ 2.3 : fê¯ÿ;ÿ ÷̈æ~êþæ[ÿZÿ ’ÿ́æÀÿæ þæóÓ{¨Éêß ¯ÿÁÿ ¯ÿ¿¯ÿÜÿæÀÿ
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Humans used the muscular force of some animals to carry out many tasks for a long time.

Friction
A ball rolling on a flat ground stops on its own after some time.

If we stop pedalling our bicycle on a flat road, it slows down and
comes to a stop. If the road is rough, it stops sooner than on a

Activity 2.3: Let us investigate

 Take an object with a flat base (such as an empty lunch box/ geometry box/ a
notebook) and place it on a table or floor.

 Gently push it and observe. Does it stop after travelling some distance? Is there a
force acting on it which brings it to rest? Now repeat by pushing the object in the
opposite direction. Does it stop again after travelling some distance?

Muscular force plays an important role in many functions inside our body too.
This force helps us chew food and push it through the alimentary canal during
the process of digestion. The expansion and contraction of our heart muscles
allows the blood to circulate in our body — a process essential for survival.

Ever heard of...

smoother road. You must have come across many such experiences. What causes the
change in the speed of objects in such situations? We have learnt earlier that a force is
essential to change the speed of an object. However, in all these situations no force
appears to be acting on the objects, yet their speed gradually decreases and they come to
a stop after some time. Is it possible that some force is indeed acting on them? Which
force is that?

Is there any other
contact force?

Fig. 2.4: Use of muscular force of animals to assist with human tasks
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þ~çÌþæ{[ÿ ’ÿêWö ’ÿç[ÿ ™Àÿç A{[ÿLÿ Lÿæ¾ö¿ LÿÀÿç̄ ÿæ ¨æBô A[ÿ¿ {Lÿ{†ÿLÿ ÷̈æ~êþæ[ÿZÿ þæóÓ{¨Éêß ¯ÿÁÿ
¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿë$#{àÿ  >

WÌö~
FLÿ Óþ†ÿÁÿ μÿíþç{Àÿ SÝç¾æD$#̄ ÿæ FLÿ ÿ̄àÿú Lÿçdç Óþß ¨{Àÿ [ÿç{f
AsLÿç¾æF > ¾’ÿç Aæ{þ FLÿ Óþ†ÿÁÿ ÀÿæÖæ{Àÿ AæþÀÿ ÓæB{Lÿàÿ {¨Ýæàÿú
LÿÀÿç̄ ÿæ ÿ̄¢ÿ LÿÀÿç{’ÿD FÜÿæ ™êÀÿ {ÜÿæB¾æF F¯ÿó Lÿçdç Óþß ¨{Àÿ ¯ÿ¢ÿ

Lÿæ¾ö¿LÿÁÿæ¨  2.3 : AæÓ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæ

 Óþ†ÿÁÿ Aæ™æÀÿ ̄ ÿçÉçÎ FLÿ ̄ ÿÖì({¾¨ÀÿçLÿç FLÿ Qæàÿç þšæÜÿ§ {μÿæf[ÿ ̄ ÿæOÿ/f¿æþç†ÿç ̄ ÿæOÿ/FLÿ Qæ†ÿæ)
[ÿçA F¯ÿó FÜÿæLÿë FLÿ {s¯ÿëàÿú Lÿçºæ Óþ†ÿÁÿ ¨õÏ{Àÿ ÀÿQ >

 FÜÿæLÿë ™ê{Àÿ {vÿàÿç ’ÿçA H ¨¾ö¿{ ÿ̄ä~ LÿÀÿ > Lÿçdç ’ÿíÀÿ S†ÿç LÿÀÿç̄ ÿæ ¨{Àÿ FÜÿæ ÀÿÜÿçSàÿæ Lÿç ? FÜÿæ
D¨{Àÿ {Lÿò~Óç ¯ÿÁÿ Lÿæ¾ö¿ LÿÀÿëdç Lÿç ¾æÜÿæ {¾æSëô ¯ÿÖì ×çÀÿ {ÜÿæB¾æF ? ¯ÿ̂ ÿöþæ[ÿ ¯ÿÖìLÿë ¯ÿç̈ Àÿê†ÿ
’ÿçS{Àÿ {vÿàÿç ë̈[ÿÀÿæ¯ÿõ̂ ÿç LÿÀÿ > Lÿçdç ’ÿíÀÿ ¾æ†ÿ÷æ LÿÀÿç̄ ÿæ ¨{Àÿ FÜÿæ ë̈~ç ÀÿÜÿçSàÿæ Lÿç ?

`ÿç†ÿ÷ 2.4 þ~çÌ Lÿæ¾ö¿{Àÿ ÓÜÿæß†ÿæ LÿÀÿç̄ ÿæ ¨æBô ÷̈æ~êZÿ þæóÓ{¨Éêß ¯ÿÁÿÀÿ ¯ÿ¿¯ÿÜÿæÀÿ

Aæþ ÉÀÿêÀÿ μÿç†ÿ{Àÿ þš A{[ÿLÿ Lÿæ¾ö¿{Àÿ þæóÓ{¨Éê ¯ÿÁÿ SëÀÿë†ÿ́ í̈‚ÿö μÿíþçLÿæ S÷Üÿ~ Lÿ{Àÿ >
FÜÿç ¯ÿÁÿ AæþLÿë Qæ’ÿ¿ {`ÿæ¯ÿæB¯ÿæ F¯ÿó Üÿfþ Lÿ÷çßæ Óþß{Àÿ Qæ’ÿ¿ [ÿÁÿê {’ÿB Qæ’ÿ¿Lÿë
{vÿàÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ > AæþÀÿ Üÿõ†ÿ ç̈ƒ{Àÿ þæóÓ{¨ÉêÀÿ ̈ ÷ÓæÀÿ~ F ÿ̄ó Óó{Lÿæ`ÿ[ÿ ’ÿǽÀÿæ
Aæþ ÉÀÿêÀÿ{Àÿ ÀÿNÿ ÓoæÁÿ[ÿ ÷̈Lÿ÷çßæ {ÜÿæB$æF - ¾æÜÿæ ¯ÿoç̄ ÿæ ¨æBô A†ÿ¿æ¯ÿÉ¿Lÿ >

{Lÿ{¯ÿ Éë~çd Lÿç .......

A[ÿ¿ {Lÿò~Óç ÓóØÉö
¯ÿÁÿ Adç Lÿç ?

{ÜÿæB¾æF > ¾’ÿç ÀÿæÖæ ̄ ÿ¤ÿëÀÿ ̄ ÿæ AþÓõ~ {ÜÿæB$æF, {†ÿ{¯ÿ ÓæB{Lÿàÿúsç FLÿ þÓõ~ ÀÿæÖæ A{¨äæ ÉêW÷
¯ÿ¢ÿ {ÜÿæB¾æF > †ÿëþÀÿ F¨Àÿç A{[ÿLÿ Aμÿçj†ÿæ $#̄ ÿ > F¨Àÿç ̈ Àÿç×ç†ÿç{Àÿ ̄ ÿÖìÀÿ S†ÿç{Àÿ ̈ Àÿç̄ ÿˆÿö[ÿÀÿ LÿæÀÿ~
Lÿ'~ ? Aæ{þ ¨í̄ ÿöÀÿë ÉçQ#dë {¾ ÿ̄ÖìÀÿ S†ÿç ¨Àÿç̄ ÿˆÿö[ÿ LÿÀÿç̄ ÿæ ¨æBô FLÿ ÿ̄Áÿ A†ÿ¿æ¯ÿÉ¿Lÿ > Lÿç;ÿë, FÜÿç ÓþÖ
¨Àÿç×ç†ÿç{Àÿ ÿ̄ÖìSëÝçLÿ D¨{Àÿ {Lÿò~Óç ¯ÿÁÿ Lÿæ¾ö¿ LÿÀÿë$#̄ ÿæ ¨Àÿç þ{[ÿÜÿëF [ÿæÜÿ] > †ÿ$æ ç̈ {Óþæ[ÿZÿÀÿ S†ÿç
™ê{Àÿ ™ê{Àÿ Üÿ÷æÓ ̈ æF F¯ÿó Lÿçdç Óþß ¨{Àÿ {ÓSëÝçLÿ ̄ ÿ¢ÿ {ÜÿæB¾æF > FÜÿæ Lÿ'~ Ó»¯ÿ {¾ {Lÿò~Óç
¯ÿÁÿ ÷̈Lÿõ†ÿ{Àÿ {Óþæ[ÿZÿ D¨{Àÿ Lÿæ¾ö¿ LÿÀÿëdç ? †ÿæÜÿæ {LÿDô ¯ÿÁÿ ?AP SCERT
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On pushing, the object stops after sliding a certain distance. This must
be due to a force acting between the surfaces of the sliding object and
the table or floor which are in contact. This force must be acting on
the object in a direction opposite to its direction of motion. This force
is what brings the object to a stop.

The force that comes into play when an object moves or tries to
move over another surface is called the force of friction or simply
friction. Friction always acts in a direction opposite to the direction in
which the object is moving or trying to move. The force of friction is

Activity 2.4: Let us explore

a contact force since it arises due to two surfaces in contact.
Friction arises due to the irregularities in the two surfaces

in contact. Even surfaces which appear smooth, have a large
number of minute irregularities (Fig. 2.6). When placed in
contact, the irregularities of two surfaces lock into each other
and oppose any effort to move one surface over the other.

 Try Activity 2.3 again, but this time place the same object on different surfaces,
such as glass, cloth, wood, ceramic tile, and sand.

 Does the object stop after travelling the same distance as in Activity 2.3?
 Does the object stop at the same distance on all surfaces?

For different surfaces, the object stops after moving different distances so we can
say that the force of friction depends upon the nature of the surfaces in contact. Friction
is greater on rough surfaces.

Does the force or friction act only if the objects are moving on solid surfaces?
What about objects moving through liquids and gases? Air, water, and other
liquids also exert force of friction on the objects moving through them. Hence
the objects, such as aeroplanes, ships, boats, or high-speed trains are designed
with specific shapes to reduce the force of friction due to the air or water
around them.

A step further

Fig. 2.5: Friction acts
between two surfaces

and opposes the
motion of the object

Does this mean that the
force of friction will be
greater if the surfaces are
rough?

Fig. 2.6: Friction between two
surfaces due to irregularities
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{vÿàÿç¯ÿæ Óþß{Àÿ, ¯ÿÖìsç FLÿ [ÿç”}Î ’ÿíÀÿ†ÿæ QÓç¯ÿæ ¯ÿæ S†ÿç LÿÀÿç¯ÿæ ¨{Àÿ
ÀÿÜÿç¾æF > FÜÿæ [ÿçÊÿç†ÿ µÿæ¯ÿ{Àÿ QÓç¯ÿæ ¯ÿÖìÀÿ ¨õÏ F¯ÿó {s¯ÿëàÿ Lÿçºæ Óþ†ÿÁÿ
¨õÏ þš{Àÿ Lÿæ¾ö¿ LÿÀÿë$#¯ÿæ FLÿ ¯ÿÁÿ {¾æSëô {ÜÿæB$æF > FÜÿç ¯ÿÁÿ ¯ÿÖì
D¨{Àÿ FÜÿæÀÿ S†ÿçÀÿ ¯ÿç¨Àÿê†ÿ ’ÿçS{Àÿ Lÿæ¾ö¿ LÿÀÿç$æF > FÜÿç ¯ÿÁÿ Üÿ] ¯ÿÖìLÿë
AsLÿæB$æF >

Lÿæ¾ö¿LÿÁÿæ¨  2.4 : AæÓ  A{[ÿ´Ì~ LÿÀÿç̄ ÿæ

l Lÿæ¾ö¿LÿÁÿæ¨ 2.3 Lÿë ë̈[ÿÀÿæ ÿ̄õ̂ ÿç LÿÀÿ, Lÿç;ÿë F$Àÿ {ÓÜÿç FLÿæ ¯ÿÖìLÿë ÿ̄çµÿçŸ ṏÏ{Àÿ ÀÿQ {¾¨ÀÿçLÿç
Lÿæ`ÿ, Lÿ¨Ýæ, Lÿævÿ, ÓçÀÿæþçLÿú sæBàÿú F¯ÿó ¯ÿæàÿç B†ÿ¿æ’ÿç >

l Lÿæ¾ö¿LÿÁÿæ¨ 2.3 µÿÁÿç Óþæ[ÿ ’ÿíÀÿ†ÿæ ¾æ†ÿ÷æ LÿÀÿç̄ ÿæ ¨{Àÿ Lÿ'~ ÿ̄Öìsç ×çÀÿ {ÜÿæB¾æF ?
l ÓþÖ ¨õÏ{Àÿ ÿ̄Öìsç Óþæ[ÿ ’ÿíÀÿ†ÿæ{Àÿ AsLÿë$æF Lÿç ?

¯ÿçµÿçŸ ṏÏ ¨æBô, ¯ÿÖìsç ¯ÿçµÿçŸ ’ÿíÀÿ†ÿæ S†ÿç LÿÀÿç̄ ÿæ ¨{Àÿ ÀÿÜÿç¾æF > {†ÿ~ë Aæ{þ LÿÜÿç̈ æÀÿç̄ ÿæ {¾
WÌö~ ÿ̄Áÿ ÓóØÉö{Àÿ $#̄ ÿæ ṏÏSëÝçLÿÀÿ ÷̈Lÿõ†ÿç D¨{Àÿ [ÿçµÿöÀÿ Lÿ{Àÿ > AþÓõ~ ¯ÿæ Q’ÿÝæ ṏÏ{Àÿ WÌö~
A™#Lÿ {ÜÿæB$æF >

¯ÿÖì {Lÿ¯ÿÁÿ Lÿvÿç[ÿ ¨õÏ{Àÿ S†ÿç Lÿ{àÿ WÌö~ ¯ÿÁÿ Lÿæþ Lÿ{Àÿ Lÿç ? †ÿÀÿÁÿ F¯ÿó S¿æÓêß
¨’ÿæ$ö þš {’ÿB S†ÿç LÿÀÿë$#̄ ÿæ ¯ÿÖì ¯ÿçÌß{Àÿ Lÿ'~ LÿÜÿç̄ ÿæ ? ¯ÿæßë, fÁÿ F¯ÿó A[ÿ¿æ[ÿ¿
†ÿÀÿÁÿ ¨’ÿæ$ö þš {Óþæ[ÿZÿ þš {’ÿB S†ÿç LÿÀÿë$#̄ ÿæ ¯ÿÖì D¨{Àÿ WÌö~ ¯ÿÁÿ ÷̈{ßæS
LÿÀÿ;ÿç > {†ÿ~ë ̄ ÿçþæ[ÿ, fæÜÿf, xÿèÿæ Lÿçºæ ’ÿõ†ÿSæþê {s÷[ÿú µÿÁÿç ̄ ÿÖìSëÝçLÿë {Óþæ[ÿZÿ ̀ ÿæÀÿç̈ æQ{Àÿ
$#̄ ÿæ ¯ÿæßë Lÿçºæ fÁÿ {¾æSëô {ÜÿæB$#̄ ÿæ WÌö~ ¯ÿÁÿLÿë Üÿ÷æÓ LÿÀÿç̄ ÿæ ¨æBô [ÿç”}Î AæLÿõ†ÿç{Àÿ
¨÷Öì†ÿ LÿÀÿæ¾æB$æF >

AæD ̈ æ{’ÿ AæSLÿë

`ÿç†ÿ÷ 2.5 WÌö~ ’ÿëBsç
ṏÏ þš{Àÿ Lÿæ¾ö¿

Lÿ{Àÿ F¯ÿó ¯ÿÖìÀÿ
S†ÿçLÿë ÷̈†ÿç{Àÿæ™

Lÿ{Àÿ >

{†ÿ{¯ÿ FÜÿæÀÿ A$ö, ¾’ÿ ç
ṏÏSëÝçLÿ AþÓõ~ {ÜÿæB$æF

{†ÿ{¯ÿ WÌö~ ̄ ÿÁÿ A™#Lÿ {Üÿ¯ÿ
Lÿç?

{¾{†ÿ{¯ÿ{Áÿ FLÿ ¯ÿÖì A[ÿ¿ ṏÏ D¨{Àÿ S†ÿç Lÿ{Àÿ Lÿçºæ S†ÿç LÿÀÿç̄ ÿæLÿë {`ÿÎæ
Lÿ{Àÿ {Ó{†ÿ{¯ÿ{Áÿ {¾Dô ¯ÿÁÿ Lÿæ¾ö¿LÿæÀÿê ÜÿëF †ÿæÜÿæLÿë WÌö~ ¯ÿÁÿ ¯ÿæ {Lÿ¯ÿÁÿ WÌö~
LÿëÜÿæ¾æF> ¯ÿÖì {¾Dô ’ÿçS{Àÿ S†ÿç Lÿ{Àÿ Lÿçºæ S†ÿçLÿÀÿç̄ ÿæLÿë {`ÿÎæ Lÿ{Àÿ WÌö~ Ó¯ÿö’ÿæ
†ÿæ'Àÿ ¯ÿç̈ Àÿê†ÿ ’ÿçS{Àÿ Lÿæ¾ö¿ Lÿ{Àÿ > WÌö~ ¯ÿÁÿ FLÿ ÓóØÉö ÿ̄Áÿ, LÿæÀÿ~ FÜÿæ ’ÿëBsç
ṏÏÀÿ ÓóØÉö {¾æSëô DŒŸ ÜÿëF >

`ÿç†ÿ÷ 2.6 A[ÿçßþç†ÿ†ÿæ {¾æSëô ’ÿëBsç ̈ õÏ þš{Àÿ
WÌö~

ÓóØÉö{Àÿ AæÓë$#̄ ÿæ ’ÿëBsç ̈ õÏ{Àÿ Svÿ[ÿS†ÿ A[ÿçßþç†ÿ†ÿæ ̄ ÿæ AÓþæ[ÿ†ÿæ
{¾æSëô WÌö~ ÓõÎç ÜÿëF > {¾Dô ̈ õÏSëÝçLÿ Óæ™æÀÿ~†ÿ… þÓõ~ {’ÿQæ¾æF,
{Ó$#{Àÿ þš ¯ÿÜÿë ÓóQ¿Lÿ äë’ÿ÷ A[ÿçßþç†ÿ†ÿæ $æF(`ÿç†ÿ÷ 2.6) {ÓSëÝçLÿ
{¾{†ÿ{¯ÿ{Áÿ ÓóØÉö{Àÿ AæÓ;ÿç, ’ÿëBsç ̈ õÏ{Àÿ A[ÿçßþç†ÿ†ÿæ ̈ ÀÿØÀÿ d¢ÿç
{ÜÿæB¾æF F¯ÿó {SæsçF ṏÏLÿë A[ÿ¿ ṏÏ D¨{Àÿ WëoæB¯ÿæ ¨æBô
{¾{Lÿò~Óç ÷̈ßæÓLÿë ¯ÿç{Àÿæ™ Lÿ{Àÿ >
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Fig. 2.7: Force
between
two ring
magnets

2.4.2 Non-contact forces
There are forces whose effect can be experienced even if the objects are not in contact.
These forces are called non-contact forces. Let us learn about non-contact forces.
Magnetic force

 We learnt that a magnet attracts objects made of magnetic materials. When two magnets
are brought close to each other, like poles (North–North, South–South) repel each other
while unlike poles (North–South) attract each other. In an earlier chapter of this book, we
also learnt about electromagnets which behave like magnets. Attraction and repulsion
between objects are also a form of push and pull, that is, a force. Can you recall that a
magnet could exert force on another magnet or a magnetic material without being in
contact with it?

Activity 2.5: Let us test

 Take two ring magnets and a wooden stick.
 While holding the stick in a vertical position over a wooden table, insert

one ring magnet onto the stick (Fig. 2.7).
 Now insert the second ring magnet above it such that the like poles of

the two magnets face each other. Does the second magnet stay floating
above the first magnet?

 Try pushing the second magnet down gently. Do you feel a force on it?
 Now, reverse the poles of both the magnets. Does the second magnet

still remain floating?
We find that a magnet can exert force on another magnet without being
in contact with it.
The force exerted by a magnet on another magnet or a magnetic material
is called magnetic force. Since a magnet can exert a force from a distance
without being in contact it is called a non-contact force. Are there more
such forces which act from a distance?

Is it essential for an object
applying force on another object
to always be in contact with it?
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`ÿç†ÿ÷ 2.7: ’ÿëBsç
¯ÿÁÿßæLÿæÀÿ ̀ ÿëºLÿ
þš{Àÿ ¯ÿÁÿ

2.4.2 AÓóØÉö ̄ ÿÁÿ
F¨Àÿç Lÿçdç ¯ÿÁÿ Adç ¾æÜÿæÀÿ ÷̈μÿæ¯ÿ ¯ÿÖìSëÝçLÿ ÓóØÉö{Àÿ [ÿ $#{àÿ þš A[ÿëμÿ¯ÿ LÿÀÿæ¾æB¨æ{Àÿ > FÜÿç
¯ÿÁÿSëÝçLÿë AÓóØÉö ¯ÿÁÿ LÿëÜÿæ¾æF > AæÓ Aæ{þ AÓóØÉö ¯ÿÁÿ ¯ÿçÌß{Àÿ fæ~ç̄ ÿæ >
`ÿëºLÿêß ̄ ÿÁÿ

†ÿë{þ í̈̄ ÿöÀÿë `ÿëºLÿ ÿ̄çÌß{Àÿ ¾æÜÿæ ÉçQ#$#àÿ þ{[ÿ Adç Lÿç ? Aæ{þ ÉçQ#$#{àÿ {¾ FLÿ `ÿëºLÿ
`ÿëºLÿêß ÓæþS÷ê{Àÿ †ÿçAæÀÿç ̄ ÿÖìSëÝçLÿë AæLÿÌö~ Lÿ{Àÿ > {¾{†ÿ{¯ÿ{Áÿ ’ÿëBsç ̀ ÿëºLÿ ̈ ÀÿØÀÿ [ÿçLÿs†ÿÀÿ ÜÿëF,
Óþ{þÀÿë(DˆÿÀÿ-DˆÿÀÿ, ’ÿäç~-’ÿäç~) ̈ ÀÿØÀÿLÿë ̄ ÿçLÿÌö~ LÿÀÿ;ÿç F ÿ̄ó ̄ ÿçÌþ {þÀÿë(DˆÿÀÿ-’ÿäç~) ̈ ÀÿØÀÿLÿë
AæLÿÌö~ LÿÀÿ;ÿç > FÜÿç ̈ ëÖLÿÀÿ ̈ í̄ ÿö Ašæß{Àÿ Aæ{þ ̀ ÿëºLÿ ̈ Àÿç ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿë$#̄ ÿæ ̄ ÿç’ÿ¿ë†ÿú-`ÿëºLÿ ̄ ÿçÌß{Àÿ
þš ÉçQ#dë > ¯ÿÖì þš{Àÿ AæLÿÌö~ F¯ÿó ¯ÿçLÿÌö~ þš {vÿàÿç̄ ÿæ F ÿ̄ó sæ~ç̄ ÿæ ¨Àÿç FLÿ ÷̈LÿæÀÿ ¯ÿÁÿ > †ÿë{þ
þ{[ÿ ÀÿQ#d Lÿç ÓóØÉö{Àÿ [ÿ AæÓç, FLÿ `ÿëºLÿ A[ÿ¿ FLÿ ÿ̀ëºLÿ Lÿçºæ FLÿ ÿ̀ëºLÿêß ¨’ÿæ$ö D¨{Àÿ ¯ÿÁÿ
÷̈{ßæS LÿÀÿç̈ æÀÿç̄ ÿ ?

Lÿæ¾ö¿LÿÁÿæ¨ 2.5 : AæÓ ¨Àÿêäæ LÿÀÿç¯ÿæ

 ’ÿëBsç ¯ÿÁÿßæLÿæÀÿ `ÿëºLÿ F¯ÿó FLÿ Lÿævÿ ’ÿƒ [ÿçA >
 Lÿævÿ {s¯ÿëàÿú D¨{Àÿ àÿº μÿæ¯ÿ{Àÿ Lÿævÿ ’ÿƒLÿë ™Àÿç ÀÿQ# †ÿæ' D¨{Àÿ {SæsçF ̄ ÿÁÿßæLÿæÀÿ

`ÿëºLÿ μÿ ÿ̂} LÿÀÿ >(`ÿç†ÿ÷ 2.57)
 F{¯ÿ ’ÿ´ç†ÿêß ̄ ÿÁÿßæLÿæÀÿ ̀ ÿëºLÿLÿë FÜÿæ D¨{Àÿ μÿˆÿ} LÿÀÿ {¾¨Àÿç ’ÿëBsç ̀ ÿëºLÿÀÿ Óþæ[ÿ

{þÀÿë ̈ ÀÿØÀÿLÿë þëÜÿæôB ÀÿÜÿç¯ÿ > ’ÿ́ç†ÿêß ̀ ÿëºLÿ ̈ ÷$þ ̀ ÿëºLÿ D¨{Àÿ μÿæÓþæ[ÿ A¯ÿ×æ{Àÿ
ÀÿÜÿç̄ ÿ Lÿç ?

 ’ÿḉ†ÿêß `ÿëºLÿLÿë ™ê{Àÿ ™ê{Àÿ †ÿÁÿLÿë {vÿàÿç̄ ÿæLÿë {`ÿÎæ LÿÀÿ > †ÿë{þ F$#{Àÿ FLÿ ¯ÿÁÿ
A[ÿëμÿ¯ÿ Lÿàÿ Lÿç ?

 ¯ÿˆÿöþæ[ÿ, Dμÿß `ÿëºLÿÀÿ {þÀÿëLÿë Hàÿsæ LÿÀÿ > †ÿ$æ ç̈ ’ÿ´ç†ÿêß `ÿëºLÿ μÿæÓþæ[ÿ ÀÿÜÿç̄ ÿ
Lÿç ?
Aæ{þ àÿä¿ Lÿàÿë{¾ FLÿ ÿ̀ëºLÿ ¯ÿç[ÿæ ØÉö{Àÿ A[ÿ¿ FLÿ ÿ̀ëºLÿ D¨{Àÿ ¯ÿÁÿ ¨÷{ßæS

  LÿÀÿç̈ æ{Àÿ >
Aæ{þ fæ~ç̈ æÀÿëdë {¾, FLÿ `ÿëºLÿ A[ÿ¿ FLÿ `ÿëºLÿêß ¨’ÿæ$ö D¨{Àÿ ÷̈{ßæS LÿÀÿë$#̄ ÿæ

  ¯ÿÁÿLÿë `ÿëºLÿêß ¯ÿÁÿ LÿëÜÿæ¾æF > {¾{Üÿ†ÿë ’ÿëBsç `ÿëºLÿ ÓóØÉö{Àÿ [ÿ AæÓç ’ÿíÀÿÀÿë ¨ÀÿØÀÿ
  ̄ ÿÁÿ ̈ ÷{ßæS LÿÀÿç̈ æÀÿç{¯ÿ FÜÿæLÿë FLÿ AÓóØÉö ̄ ÿÁÿ LÿëÜÿæ¾æF > ’ÿíÀÿÀÿë Lÿæ¾ö¿ LÿÀÿë$#¯ÿæ F¨Àÿç
  ¯ÿÜÿë ¨÷LÿæÀÿ ¯ÿÁÿ Adç Lÿç ?

FLÿ ̄ ÿÖì A[ÿ¿ ̄ ÿÖì D¨{Àÿ ̄ ÿÁÿ ̈ ÷{ßæS
LÿÀÿç̄ ÿæ ̈ æBô Ó¯ÿö’ÿæ †ÿæ' ÓÜÿç†ÿ ÓóØÉö{Àÿ
ÀÿÜÿç̄ ÿæ fÀÿëÀÿê Lÿç ?
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Activity 2.6: Let us experiment

 Take a plastic scale or a plastic straw, a piece of polythene, and
small pieces of paper.

 Rub plastic scale/straw vigorously with polythene.
 Do not touch the rubbed part with your hand or any metal object.
 Now, bring it close to the small pieces of paper placed on a

table, taking care not to touch the paper pieces (Fig. 2.8). Do
you notice something surprising?

Activity 2.7: Let us experiment

 Take two balloons, a length of thread, and a woollen cloth.
 Inflate two balloons and hang them in such a way that they

do not touch each other as shown in Fig. 2.9a.
 Rub both balloons with the woollen cloth and release them.

Be careful not to touch the rubbed balloons with your fingers.
What do you observe?

We observe that the balloons move away from each other
as if they are repelling each other (Fig. 2.9b).

 Now bring the woollen cloth used for rubbing the balloons
close to one of the rubbed balloons. What happens?

They move towards each other as if they are attracting
each other. What do we infer from these observations?

The paper pieces get pulled towards the plastic scale/straw
and stick to it when it is brought close to paper pieces. Why
does this happen?

Fig. 2.8: Charged plastic scale
attracting small paper pieces

Fig. 2.9: (a) Two uncharged
balloons; (b) Two charged

balloons repelling each other

When two objects of certain materials are rubbed together, electrical charges
build up on their surfaces. These charges are called static charges as they do not move
by themselves. The object that acquires static charges is said to be a charged object. A
charged object attracts, that is, exerts a force on uncharged objects made of certain
materials, such as small pieces of paper. This force comes into play even when the
bodies are not in contact.
Let us do another activity with objects made of different materials.
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Lÿæ¾ö¿LÿÁÿæ¨  2.6 : AæÓ ¨Àÿêäæ LÿÀÿç̄ ÿæ

l FLÿ ¨âæÎçLÿú {Ôÿàÿú Lÿçºæ FLÿ ¨âæÎçLÿú Î÷æ, ¨àÿç$#[ÿú Qƒ F¯ÿó {dæs LÿæSf
Qƒ [ÿçA >

l ¨àÿç$#[ÿú ÓÜÿç†ÿ ¨âæÎçLÿú Î÷æ ¯ÿæ {ÔÿàÿúLÿë {fæÀÿú{Àÿ WÓ >
l WÓçç {ÜÿæB$#̄ ÿæ AóÉLÿë †ÿëþ Üÿæ†ÿ{Àÿ Lÿçºæ {Lÿò~Óç ™æ†ÿ¯ÿ ¯ÿÖì{Àÿ ØÉö LÿÀÿ

[ÿæÜÿ] >
l ¯ÿˆÿöþæ[ÿ FÜÿæLÿë {s¯ÿëàÿ{Àÿ ÀÿQæ¾æB$#̄ ÿæ {dæs LÿæSf Qƒ ¨æQLÿë [ÿçA,

LÿæSf QƒLÿë †ÿë{þ ØÉö [ÿ LÿÀÿç̄ ÿæ µÿÁÿç Ó†ÿLÿö ÀÿëÜÿ (`ÿç†ÿ÷ 2.8)> †ÿë{þ Lÿçdç

Lÿæ¾ö¿LÿÁÿæ¨ 2.7  : AæÓ ¨Àÿêäæ LÿÀÿç¯ÿæ

l ’ÿëBsç {¯ÿàÿë[ÿú, FLÿ àÿºæ Óí†ÿæ F ÿ̄ó FLÿ ¨Éþ Lÿ¨Ýæ [ÿçA >
l ’ÿëBsç {¯ÿàÿë[ÿú üÿëàÿæB F¨Àÿç µÿæ¯ÿ{Àÿ HÜÿÁÿæA {¾(`ÿç†ÿ÷ 2.9(a){Àÿ

{’ÿQæ¾æB$#̄ ÿæ ¨Àÿç) {ÓSëÝçLÿ ¨ÀÿØÀÿLÿë ØÉö LÿÀÿç{¯ÿ [ÿæÜÿ] >
l ̈ Éþ Lÿ¨Ýæ{Àÿ Dµÿß {¯ÿàÿë[ÿú WÌç {ÓSëÝçLÿë dæÝç’ÿçA > WÌç {ÜÿæB$#¯ÿæ

{¯ÿàÿë[ÿú †ÿëþ Aæèÿëvÿç{Àÿ ØÉö [ÿ {ÜÿàÿæµÿÁÿç Ó†ÿLÿö ÀÿëÜÿ > †ÿë{þ Lÿ'~
{’ÿQëd ?
Aæ{þ {’ÿQ#̄ ÿæ {¾ { ÿ̄àÿë[ÿú ’ÿëBsç ¨ÀÿØÀÿ vÿæÀÿë ’ÿíÀÿLÿë `ÿæàÿç¾æDdç
{¾¨Àÿç {Óþæ{[ÿ ¨ÀÿØÀÿLÿë ¯ÿçLÿÌö~ LÿÀÿëd;ÿç (`ÿç†ÿ÷ 2.9(b))>

l F{¯ÿ {¯ÿàÿë[ÿú WÌç̄ ÿæ ¨æBô ¯ÿ¿¯ÿÜÿõ†ÿ ¨Éþ Lÿ¨ÝæLÿë WÌç {ÜÿæB$#̄ ÿæ
{SæsçF {¯ÿàÿë[ÿú ¨æQLÿë Aæ~ > Lÿ'~ {ÜÿDdç ?
{ÓSëÝçLÿ ̈ ÀÿØÀÿ AæÝLÿë S†ÿç LÿÀÿëd;ÿç, {¾¨Àÿç {ÓSëÝçLÿ ̈ ÀÿØÀÿLÿë AæLÿÌ}†ÿ
LÿÀÿëd;ÿç > FÜÿç ¨¾ö¿{¯ÿä~Àÿë Aæ{þ {LÿDô [ÿçÀÿí̈ ~{Àÿ ¨Üÿoç̄ ÿæ ?

`ÿç†ÿ÷ 2.8. {dæs LÿæSf
QƒLÿë AæLÿÌ}†ÿ LÿÀÿë$#¯ÿæ
`ÿæf}†ÿ â̈æÎçLÿú {Ôÿàÿú

`ÿç†ÿ ÷ 2.9. (a) ’ÿëBsç `ÿæfö
{ÜÿæB[ÿ$#̄ ÿæ { ÿ̄àÿë[ÿú; (b) ’ÿëBsç
ÿ̀æföú {ÜÿæB$#̄ ÿæ { ÿ̄àÿë[ÿ ̈ ÀÿØÀÿLÿë

¯ÿçLÿÌö~ LÿÀÿëd;ÿç

AæÊÿ¾ö¿f[ÿLÿ Ws~æ àÿä¿ LÿÀÿëd Lÿç ?
â̈æÎçLÿú {Ôÿàÿú ̄ ÿæ Î÷æ LÿæSfQƒ AæÝLÿë Aæ~ç{àÿ {ÓSëÝçLÿ sæ~ç {ÜÿæB¾æF  F ÿ̄ó

{Ôÿàÿú/Î÷æ ÓÜÿç†ÿ àÿæSç¾æF > F¨Àÿç LÿæÜÿ]Lÿç W{s ?
{¾{†ÿ{¯ÿ{Áÿ ’ÿëBsç ̄ ÿÖìLÿë FLÿævÿç WÓæ¾æF, {Óþæ[ÿZÿ ̈ õÏ{Àÿ {¯ÿð’ÿ¿ë†ÿçLÿ ̀ ÿæföú(Aæ{¯ÿÉ)

ÓõÎç ÜÿëF > FÜÿç `ÿæföSëÝçLÿë ×çÀÿ `ÿæfö LÿëÜÿæ¾æF, LÿæÀÿ~ {Óþæ{[ÿ [ÿç{f S†ÿç LÿÀÿ;ÿç [ÿæÜÿ] > ×çÀÿ `ÿæfö
S÷Üÿ~ LÿÀÿë$#¯ÿæ ¯ÿÖìLÿë FLÿ `ÿæf}†ÿ ¯ÿÖì LÿëÜÿæ¾æF > FLÿ `ÿæf}†ÿ ÿ̄Öì A[ÿ¿ ÓæþS÷ê{Àÿ †ÿçAæÀÿç `ÿæfö [ÿ
$#̄ ÿæ ¯ÿÖì ¾$æ LÿæSf Qƒ D¨{Àÿ ¯ÿÁÿ ÷̈{ßæS Lÿ{Àÿ F¯ÿó {ÓSëÝçLÿë AæLÿÌö~ Lÿ{Àÿ > ¯ÿÖìSëÝçLÿ
ÓóØÉö{Àÿ [ÿ $#̄ ÿæ{¯ÿ{Áÿ þš FÜÿç ÿ̄Áÿ Lÿæ¾ö¿LÿæÀÿê ÜÿëF >

       AæÓ Aæ{þ ¯ÿçµÿçŸ ÓæþS÷ê{Àÿ †ÿçAæÀÿç ÿ̄Öì ÓÜÿç†ÿ AæD FLÿ Lÿæ¾ö¿LÿÁÿæ¨ Ó¸æ’ÿ[ÿ LÿÀÿç̄ ÿæ >

(a)

(b)
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We found that the two similarly charged balloons
repel each other where as a charged balloon and
the woollen cloth (with which the balloon was
rubbed) attract each other. Does this indicate that
the charge on the balloon is of a different kind
from the charge on the woollen cloth?

Since the balloons were charged in the same way, we can say that they have acquired
similar charges. As the similarly charged balloons repelled each other, we can infer
that similar (like) charges repel each other. Both the rubbing object and the rubbed
object get charged but they acquire opposite kind of charges. Their attraction shows
that opposite kind (unlike) of charges attract each other. The two kinds of static
charges are said to be ‘positive’ and ‘negative’.

The force exerted by a charged body on another charged body or an uncharged
body is called electrostatic force. It is a non-contact force.

Does it mean that
there are two kinds
of electrical charges?

When the charges move, they constitute an electric current in an

electrical circuit. It is the same current which makes a lamp glow

or generates a heating effect or a magnetic effect.

A step further

Activity 2.8: Let us observe

Gravitational force

 Take a ball and throw it vertically upwards. Does it come down?
 Now throw it again, but this time harder. Does it still fall back down to the ground?

Think about different situations around you where any object thrown up in any
direction, finally falls or comes back to the ground or floor.

Fig. 2.10: Some objects falling towards the Earth

AP SCERT



59c ùgâYú             ùbøZòK aòmû^

Aæ{þ {’ÿQ#̄ ÿæLÿë ¨æBàÿë {¾ ’ÿëBsç Óþæ[ÿ `ÿæfö¾ëNÿ {¯ÿàÿë[ÿú
¨ÀÿØÀÿLÿë ¯ÿçLÿÌö~ LÿÀÿ;ÿç, {¾{†ÿ{¯ÿ{ÁÿLÿç FLÿ `ÿæfö¾ëNÿ {¯ÿàÿë[ÿú
F¯ÿó ̈ Éþ Lÿ¨Ýæ(¾æÜÿæ’ÿ́æÀÿæ {¯ÿàÿë[ÿú WÓçç {ÜÿæB$#àÿæ) ̈ ÀÿØÀÿLÿë
AæLÿÌö~ LÿÀÿ;ÿç > {¯ÿàÿë[ÿú{Àÿ $#̄ ÿæ `ÿæfö ¨Éþ Lÿ¨Ýæ D¨{Àÿ
$#̄ ÿæ `ÿæfö vÿæÀÿë μÿçŸ ÷̈LÿæÀÿ {¯ÿæàÿç FÜÿæ Óí̀ ÿç†ÿ Lÿ{Àÿ Lÿç ?

FÜÿæÀ ÿ A$ ö ’ÿ ëB
÷̈LÿæÀÿÀÿ { ÿ̄ð’ÿ¿ë†ÿçLÿ ̀ ÿæfö

Adç  Lÿç?

{¾{†ÿ{¯ÿ{Áÿ ̀ ÿæföSëÝçLÿ S†ÿç LÿÀÿ;ÿç, {Óþæ{[ÿ FLÿ {¯ÿð’ÿ¿ë†ÿçLÿ ¨Àÿç̈ ${Àÿ FLÿ
¯ÿç’ÿ¿ë†ÿú {Ó÷æ†ÿ Svÿ[ÿ LÿÀÿ;ÿç > FÜÿæ {ÓÜÿç {Ó÷æ†ÿ ¾æÜÿæ FLÿ ¯ÿ†ÿêLÿë Aæ{àÿæLÿç†ÿ
Lÿ{Àÿ Lÿçºæ FLÿ †ÿæ¨êß ¨÷μÿæ¯ÿ Lÿçºæ FLÿ `ÿëºLÿêß ¨÷μÿæ¯ÿ ÓõÎç Lÿ{Àÿ >

AæD æ̈{’ÿ AæSLÿë

Lÿæ¾ö¿LÿÁÿæ¨  2.8 : AæÓ ¨¾ö¿{ ÿ̄ä~ LÿÀÿç̄ ÿæ

 FLÿ ¯ÿàÿ [ÿçA F¯ÿó FÜÿæLÿë μÿíàÿº μÿæ¯ÿ{Àÿ D¨ÀÿLÿë {üÿæ¨æÝç ’ÿçA > FÜÿæ †ÿÁÿLÿë ¨Ýç¾æF Lÿç ?
F{¯ÿ FÜÿæLÿë ë̈~ç ${Àÿ A™#Lÿ {fæÀÿú{Àÿ {üÿæ¨æÝç ’ÿçA >

 FÜÿæ Lÿ'~ ¨ë~ç †ÿÁÿLÿë QÓç μÿíþç{Àÿ ¨Ýçàÿæ Lÿç ?
†ÿëþ `ÿæÀÿç̈ æQ{Àÿ $#̄ ÿæ ÿ̄çμÿçŸ ¨Àÿç×ç†ÿç ¯ÿçÌß{Àÿ `ÿç;ÿæ LÿÀÿ, {¾Dôvÿæ{Àÿ {¾{Lÿò~Óç ’ÿçS{Àÿ
{üÿæ¨Ýæ¾æB$#̄ ÿæ {¾{Lÿò~Óç ÿ̄Öì {ÉÌ{Àÿ μÿíþç{Àÿ ¨Ýç¾æF >

`ÿç†ÿ÷ : ṏ$#̄ ÿê AæÝLÿë ¨xÿë$#̄ ÿæ Lÿçdç ¯ÿÖì

{¾{Üÿ†ÿë {¯ÿàÿë[ÿúSëÝçLÿ Óþæ[ÿ μÿæ¯ÿ{Àÿ $#̄ ÿæ `ÿæfö LÿÀÿæ¾æB$#àÿæ, Aæ{þ LÿÜÿç̈ æÀÿç̄ ÿæ {¾ {Óþæ{[ÿ Óþæ[ÿ
÷̈LÿæÀÿ `ÿæfö ÜÿæÓàÿ LÿÀÿçd;ÿç > Óþæ[ÿ ÷̈LÿæÀÿ `ÿæfö¾ëNÿ { ÿ̄àÿë[ÿúSëÝçLÿ ¨ÀÿØÀÿLÿë ¯ÿçLÿÌ}†ÿ LÿÀÿë$#̄ ÿæÀÿë, Aæ{þ

A[ÿëþæ[ÿ LÿÀÿç̈ æÀÿç̄ ÿæ {¾ FLÿæ ̈ ÷LÿæÀÿ ̀ ÿæfö ̈ ÀÿØÀÿLÿë ̄ ÿçLÿÌö~ LÿÀÿ;ÿç > WÓç̄ ÿæ ̈ æBô ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æD$#̄ ÿæ
¯ÿÖì F¯ÿó WÓç {ÜÿæB$#̄ ÿæ ¯ÿÖì Dμÿß `ÿæfö ÜÿëF, Lÿç;ÿë {Óþæ{[ÿ ¯ÿç̈ Àÿê†ÿ ÷̈LÿæÀÿÀÿ `ÿæfö ÷̈æ© ÜÿëA;ÿç >
{Óþæ[ÿZÿÀÿ AæLÿÌö~ ’ÿÉöæF {¾ ¯ÿç̈ Àÿê†ÿ ÷̈LÿæÀÿÀÿ `ÿæfö ¨ÀÿØÀÿLÿë AæLÿÌö~ LÿÀÿ;ÿç > ’ÿëB ÷̈LÿæÀÿÀÿ ×çÀÿ
`ÿæfö þšÀÿë {SæsçF ¨÷LÿæÀÿLÿë "¾ëNÿæŠLÿ' F¯ÿó A[ÿ¿ ¨÷LÿæÀÿLÿë "¯ÿç¾ëNÿæŠLÿ' LÿëÜÿæ¾æF >
FLÿ ̀ ÿæf}†ÿ ̄ ÿÖì ’ÿ́æÀÿæ A[ÿ¿ FLÿ ̀ ÿæfö {ÜÿæB[ÿ$#̄ ÿæ ̄ ÿÖì Lÿçºæ FLÿ ̀ ÿæföÜÿê[ÿ ̄ ÿÖì D¨{Àÿ ̈ ÷{ßæS LÿÀÿæ¾æB$#̄ ÿæ
¯ÿÁÿLÿë ×çÀÿ-{¯ÿð’ÿ¿ë†ÿçLÿ ¯ÿÁÿ LÿëÜÿæ¾æF > FÜÿæ FLÿ AÓóØÉö ¯ÿÁÿ A{s >

þæšæLÿÌö~ ¯ÿÁÿ
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Since all the objects fall towards the Earth, it means the Earth attracts (pulls) them.
The force with which the Earth attracts objects towards itself is called the gravitational
force. The gravitational force exerted by the Earth is also called force of gravity or simply
gravity.

Why do all the objects
fall towards the Earth?

Is there any force which
acts on them? What
exerts this force?

Since the gravitational force acts without contact
with the object it attracts, it is a non-contact force.
Gravitational force is always an attractive force, unlike
magnetic force or electrostatic force, which can either
be attractive or repulsive.

You might have noticed that when an object is
dropped from a height, it takes a straight vertical path
downwards before touching the ground (Fig. 2.11(a)).
When an object is thrown vertically upwards, the object
moves up straight, slows down, stops momentarily at
the top, and then  takes a straight vertical path
downwards (Fig. 2.11(b)).

While going up, the speed of the object goes on
decreasing till the object comes to a stop, its direction
of motion changes and while coming down the speed

Fig. 2.11: (a) Dropping an object
from a height;

(b) Throwing an object vertically
upwards

goes on increasing. We say that the object undergoes a vertical
motion when it moves in a vertical direction under the influence
of the gravitational force.

2.5 Weight and Its Measurement

The force with which the Earth pulls an object towards itself is called the weight
of the object. The weight measures how strongly an object is pulled by the Earth.
Since the weight is a force, it is measured in the same unit as that of force.
Therefore, SI unit of weight is also newton (N).

Does the Earth
pull every object
with equal force?
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{¾{Üÿ†ÿë ÓþÖ ¯ÿÖì ṏ$#̄ ÿê AæÝLÿë ¨{Ý, FÜÿæÀÿ A$ö {ÜÿDdç ṏ$#̄ ÿê {ÓSëÝçLÿë AæLÿÌö~ Lÿ{Àÿ(sæ~ç$æF) >
{¾Dô ÿ̄Áÿ ÓæÜÿæ¾¿{Àÿ {Lÿò~Óç ¯ÿÖì [ÿçf ¯ÿÖì†ÿ´ {¾æSëô A[ÿ¿ ¯ÿÖìLÿë [ÿçf AæÝLÿë AæLÿÌ}†ÿ Lÿ{Àÿ †ÿæÜÿæLÿë
þÜÿæLÿÌö~ ¯ÿÁÿ ¯ÿæ SëÀÿë†ÿǽLÿÌö~ ¯ÿÁÿ LÿëÜÿæ¾æF > ¨õ$#̄ ÿê ’ÿ́æÀÿæ A[ÿ¿ ¯ÿÖì D¨{Àÿ ÷̈{ßæS LÿÀÿæ¾æB$#̄ ÿæ
þÜÿæLÿÌö~ ¯ÿÁÿLÿë þæšæLÿÌö~ ¯ÿÁÿ Lÿçºæ {Lÿ ÿ̄Áÿ þæšæLÿÌö~ LÿëÜÿæ¾æF >

ÓþÖ ¯ÿÖì ¨õ$#¯ÿê AæÝLÿë
LÿæÜÿ]Lÿç ¨{Ý ?

{Óþæ[ÿZÿ D¨{Àÿ {Lÿò~Óç
¯ÿÁÿ Lÿæ¾ö¿ Lÿ{Àÿ Lÿç? LÿçF
FÜÿç ÿ̄Áÿ ¨÷{ßæS Lÿ{Àÿ ?

`ÿç†ÿ÷ 2.11 (a) : Lÿçdç Daÿ†ÿæÀÿë FLÿ
¯ÿÖìLÿë †ÿÁÿLÿë ¨LÿæB¯ÿæ ;(b) FLÿ
¯ÿÖ ìLÿ ë μ ÿ íàÿº{Àÿ D¨ÀÿL ÿ ë
{üÿæ¨æÝç̄ ÿæ

2.5 : Hf[ÿ F¯ÿó FÜÿæÀÿ þæ¨

ṏ$#̄ ÿê {¾Dô ̄ ÿÁÿ ÓÜÿç†ÿ FLÿ ̄ ÿÖìLÿë [ÿçf AæÝLÿë sæ{~ †ÿæÜÿæLÿë ̄ ÿÖìÀÿ Hf[ÿ LÿëÜÿæ¾æF > ̈ õ$#̄ ÿê FLÿ
¯ÿÖìLÿë {Lÿ{†ÿ {fæÀÿú{Àÿ [ÿçf AæÝLÿë sæ~ç$æF, †ÿæÜÿæÀÿ Hf[ÿ Üÿ] FÜÿæÀÿ ¨Àÿçþæ¨Lÿ > {¾{Üÿ†ÿë
Hf[ÿ FLÿ ̄ ÿÁÿ, FÜÿæLÿë ̄ ÿÁÿ ÓÜÿç†ÿ Óþæ[ÿ FLÿLÿ{Àÿ þæ¨ LÿÀÿæ¾æF > {†ÿ~ë Hf[ÿÀÿ SI FLÿLÿ þš
[ÿ¿ës[ÿú(N) A{s >

¨õ$#̄ ÿê ÓþÖ ¯ÿÖìLÿë
Óþæ[ÿ ¯ÿÁÿ{Àÿ
AæLÿÌö~ Lÿ{Àÿ Lÿç ?

{¾{Üÿ†ÿë þÜÿæLÿÌö~ ̄ ÿÁÿ FLÿ AæLÿÌö~ LÿÀÿë$#̄ ÿæ ÿ̄Öì ÓÜÿç†ÿ
¯ÿç[ÿæ ÓóØÉö{Àÿ Lÿæ¾ö¿ Lÿ{Àÿ, FÜÿæ FLÿ AÓóØÉö ̄ ÿÁÿ > þÜÿæLÿÌö~
¯ÿÁÿ Ó¯ÿö’ÿæ FLÿ AæLÿÌö~êß ̄ ÿÁÿ, Lÿç;ÿë ̀ ÿëºLÿêß ̄ ÿÁÿ Lÿçºæ {¯ÿð’ÿ¿ë†ÿçLÿ
AæLÿÌöLÿ Lÿçºæ ¯ÿçLÿÌöLÿ {ÜÿæB¨æ{Àÿ >

†ÿë{þ ÜÿëF†ÿ àÿä¿ LÿÀÿç$#̄ ÿ {¾ {¾{†ÿ{¯ÿ{Áÿ {Lÿò~Óç ̄ ÿÖìLÿë
Lÿçdç Daÿ†ÿæÀÿë ̈ Lÿæ¾æF, FÜÿæ μÿíþçLÿë ØÉö LÿÀÿç̄ ÿæ ̈ í̄ ÿöÀÿë †ÿÁÿLÿë FLÿ
Óç™æ μÿíàÿº ¨$Àÿ{Àÿ S†ÿç LÿÀÿç$æF >(`ÿç†ÿ÷ 2.11 (a))  >
{¾{†ÿ{¯ÿ{Áÿ {Lÿò~Óç ¯ÿÖìLÿë μÿíàÿº μÿæ ÿ̄{Àÿ D¨ÀÿLÿë {üÿæ¨æÝç
’ÿçA¾æF, ̄ ÿÖìsç Óç™æ D¨ÀÿLÿë S†ÿç Lÿ{Àÿ, S†ÿç Lÿþç¾æF, Ó{¯ÿæöaÿ
¯ÿç¢ÿë{Àÿ ä~çLÿ ¨æBô AsLÿç ¾æF F ÿ̄ó †ÿæ' ¨{Àÿ †ÿÁÿLÿë FLÿ Óç™æ
μÿíàÿº ¨${Àÿ S†ÿç LÿÀÿç$æF >(`ÿç†ÿ÷ 2.11 (b)) >

D¨ÀÿLÿë ¾æD$#̄ ÿæ Óþß{Àÿ, ¯ÿÖìsç ×çÀÿ {Üÿ¯ÿæ ¨¾ö¿;ÿ FÜÿæÀÿ
{¯ÿS Üÿ÷æÓ ¨æB$æF > FÜÿæ¨{Àÿ FÜÿæÀÿ ’ÿçS ¨Àÿç̄ ÿˆÿö[ÿ ÜÿëF F¯ÿó
†ÿÁÿLÿë AæÓç̄ ÿæ Óþß{Àÿ { ÿ̄S ¯ÿõ•ç {ÜÿæB$æF > þæšæLÿÌö~ ¯ÿÁÿ
÷̈μÿæ¯ÿ{Àÿ ÿ̄Öìsç FLÿ μÿíàÿº ’ÿçS{Àÿ S†ÿç Lÿ{àÿ FÜÿæÀÿ μÿíàÿº S†ÿç

{ÜÿæB$æF {¯ÿæàÿç Aæ{þ LÿÜÿç$æD >
AP SCERT



62Class 8 PHYSICAL SCIENCE

Let us now try to find out if the Earth pulls every object with equal force.

Activity 2.9: Let us explore

 Take a spring and a few objects of different masses, such as a
pencil box, a  tiffin box, and a small stone.

 Hang one end of the spring from a nail. From the other end,
hang an object  and observe the spring. Does the spring stretch?

 Now hang the other objects, one by one and notice the stretch
in the spring each time. Is the stretch caused by each object
the same?
When an object is hung from a spring, the spring stretches

due to the force applied on the object by the Earth. We find that the
stretch caused in the spring is different for different objects. This
indicates that the Earth pulls different objects with different forces,
that is, the weight of different objects is different. Can we use the
spring to measure the weight of an object?

Let us learn to measure the weight using a spring balance.

Activity 2.10: Let us observe

 Look at the spring balance shown in Fig. 2.13 carefully. What is the maximum
weight it can measure?

The maximum weight it can measure is 10 N. Thus, this scale has a range of 0 to 10 N.

A spring balance is a simple device used to measure weight (force).
It consists of a spring fixed at one end, with a hook attached at the
other end. When we hang an object from the hook, the spring
stretches, and the amount of stretching gives the weight of the object.
There is a scale on the balance which is marked to show the weight
(force) in newton. Usually, there is also another scale to show the
corresponding values of mass in gram (g). These values have been
marked with the assumption that the spring balance is used on the
Earth, with the Earth’s gravitational force attracting the object.

A step further

Fig. 2.12: (a) A
hanging spring;
(b) Two different

objects hung from
the spring
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AæÓ, ÿ̄ˆÿöþæ[ÿ Aæ{þ ṏ$#̄ ÿê ÷̈{†ÿ¿Lÿ ¯ÿÖìLÿë Óþæ[ÿ ¯ÿÁÿ{Àÿ sæ{~ Lÿç [ÿæÜÿ] fæ~ç̄ ÿæLÿë {`ÿÎæ LÿÀÿç̄ ÿæ >

Lÿæ¾ö¿LÿÁÿæ¨ 2.9 : AæÓ A{[ÿ´Ì~ LÿÀÿç̄ ÿæ >

 FLÿ Ø÷çèÿú F¯ÿó ¯ÿçμÿçŸ Hf[ÿÀÿ Lÿçdç ¯ÿÖì [ÿçA, {¾¨ÀÿçLÿç FLÿ {¨[ÿúÓçàÿú
¯ÿæOÿ, FLÿ fÁÿQ#Aæ ¯ÿæOÿ F¯ÿó FLÿ {dæs ¨$Àÿ >

 Ø÷çèÿúÀÿ {SæsçF þëƒLÿë FLÿ Lÿ+æÀÿë lëàÿæA > A[ÿ¿ þëƒÀÿë FLÿ ̄ ÿÖìLÿë lëàÿæA
F ÿ̄ó Ø÷çèÿúLÿë ¨¾ö¿{¯ÿä~ LÿÀÿ > Ø÷çèÿú Lÿ'~ ÷̈ÓæÀÿç†ÿ {ÜÿDdç Lÿç ?

 ¯ÿˆÿöþæ[ÿ A[ÿ¿ ̄ ÿÖìSëÝçLÿë {SæsçF {SæsçF LÿÀÿç lëàÿæA F¯ÿó ̈ ÷{†ÿ¿Lÿ $Àÿ
Ø÷çèÿúÀÿ ÷̈ÓæÀÿ àÿä¿ LÿÀÿ > ÷̈{†ÿ¿Lÿ ¯ÿÖì ’ÿǽÀÿæ ÓõÎç {ÜÿæB$#̄ ÿæ ÷̈ÓæÀÿ
Lÿ'~ Óþæ[ÿ ?
{¾{†ÿ{¯ÿ{Áÿ FLÿ ÿ̄ÖìLÿë Ø÷çèÿúÀÿë lëàÿæB ’ÿçAæ¾æF, {Ó{†ÿ{ ÿ̄{Áÿ ṏ$#̄ ÿê

’ÿ´æÀÿæ ¯ÿÖì D¨{Àÿ ¨÷{ßæS {ÜÿæB$#̄ ÿæ ¯ÿÁÿ {¾æSëô  Ø÷çèÿú ÷̈ÓæÀÿç†ÿ ÜÿëF > Aæ{þ
{’ÿQë {¾ Ø÷çèÿú{Àÿÿ ÓõÎç {ÜÿæB$#̄ ÿæ ¨÷ÓæÀÿ ¯ÿçμÿçŸ ¯ÿÖì ¨æBô μÿçŸ > FÜÿæ Óí̀ ÿç†ÿ
Lÿ{Àÿ {¾ ṏ$#̄ ÿê ¯ÿçμÿçŸ ¯ÿÖìLÿë ¯ÿçμÿçŸ ÿ̄Áÿ{Àÿ sæ{~, A$öæ†ÿú ̄ ÿçμÿçŸ ÿ̄ÖìÀÿ Hf[ÿ
μÿçŸ > Aæ{þ Lÿ'~ FLÿ ¯ÿÖìÀÿ Hf[ÿ þæ ç̄̈ ÿæ ¨æBô Ø÷çèÿú ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̈ æÀÿç̄ ÿë ?

AæÓ Aæ{þ FLÿ Ø÷çèÿú [ÿçLÿç†ÿç ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç Hf[ÿ þæ¨ LÿÀÿç̄ ÿæ ÉçQ#̄ ÿæ >

Lÿæ¾ö¿LÿÁÿæ¨  2.10 : AæÓ ¨¾ö¿{ ÿ̄ä~ LÿÀÿç̄ ÿæ

 `ÿç†ÿ÷ 2.13 {Àÿ ’ÿÉöæ¾æB$#̄ ÿæ Ø÷çèÿú [ÿçLÿç†ÿçLÿë μÿàÿ μÿæ¯ÿ{Àÿ {’ÿQ > FÜÿæ Ó¯ÿöæ™#Lÿ {Lÿ{†ÿ Hf[ÿ þæ¨
LÿÀÿç̈ æÀÿç̄ ÿ ?

  FÜÿæ þæ ç̈̈ æÀÿç̄ ÿæ Ó¯ÿöæ™#Lÿ Hf[ÿ {ÜÿDdç 10N > {†ÿ~ë, FÜÿç {ÔÿàÿúÀÿ ¨ÀÿçÓÀÿ 0Àÿë 10N >

Ø÷çèÿú [ÿçLÿç†ÿç {ÜÿDdç Hf[ÿ(¯ÿÁÿ) þæ¨ LÿÀÿç̄ ÿæ ¨æBô ¯ÿ¿¯ÿÜÿõ†ÿ FLÿ ÓÀÿÁÿ D¨LÿÀÿ~ > F$#{Àÿ
{SæsçF þëƒ{Àÿ ’ÿõÞ μÿæ ÿ̄{Àÿ ÓóàÿS§ {ÜÿæB$#̄ ÿæ FLÿ Ø÷çèÿú $æF, A[ÿ¿ þëƒ{Àÿ FLÿ ÜÿëLÿú
àÿæSç$æF > {¾{†ÿ{¯ÿ{Áÿ Aæ{þ ÜÿëLÿúÀÿë FLÿ ¯ÿÖìLÿë lëàÿæB {’ÿD, Ø÷çèÿú ÷̈ÓæÀÿç†ÿ ÜÿëF F ÿ̄ó
÷̈ÓæÀÿ ̈ Àÿçþæ~ ̄ ÿÖìÀÿ Hf[ÿ Óí̀ ÿæF > FÜÿæÀÿ [ÿçLÿç†ÿç D¨{Àÿ FLÿ {Ôÿàÿú Adç ¾æÜÿæ [ÿ¿ës[ÿú(N)

FLÿLÿ{Àÿ Hf[ÿ(¯ÿÁÿ) {’ÿQæB ÿ̄æ ¨æBô `ÿçÜÿ§ç†ÿ {ÜÿæB$æF > Óæ™æÀÿ~†ÿ…, ¯ÿÖì†ÿ́Àÿ A[ÿëÀÿí̈
þíàÿ¿(g){Àÿ {’ÿQæB ÿ̄æ ̈ æBô AæD FLÿ {Ôÿàÿú þš Adç > FÜÿç þíàÿ¿SëÝçLÿë FÜÿç ™æÀÿ~æ ÓÜÿç†ÿ
`ÿçÜÿ§ç†ÿ LÿÀÿæ¾æBdç {¾ Ø÷çèÿú [ÿçLÿç†ÿç ṏ$#̄ ÿê{Àÿ ÿ̄¿¯ÿÜÿõ†ÿ ÜÿëF {¾Dôvÿæ{Àÿ ṏ$#̄ ÿêÀÿ þæšæLÿÌö~
¯ÿÁÿ [ÿçLÿs¯ÿˆÿöê ¯ÿÖìLÿë AæLÿÌ}†ÿ Lÿ{Àÿ >

AæD æ̈{’ÿ AæSLÿë

`ÿç†ÿ÷ 2.12 :  (a) lëàÿ;ÿæ
Ø÷çèÿú (b) Ø÷çèÿúÀÿë ’ÿëBsç μÿçŸ
lëàÿ;ÿæ ¯ÿÖì

(a)

(b)
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Activity 2.11: Let us calculate

l Look at the spring balance shown in Fig. 2.13 and note
down the following:
¨ How much is the weight difference indicated between

the two bigger marks?
The weight difference indicated between 0 and 01 N or
between 01 N and 02 N is 1 N.
¨ How many divisions (shown by smaller marks) are there

between these two bigger marks?
There are 5 divisions between these marks.
¨ How much weight does one small division indicate?  One

small division can read
1N
5  = 0.2 N.

So, the smallest value that the spring balance can read is 0.2 N. Now using this method,
calculate the smallest value of weight that can be measured with the spring balance
given to you. Your school laboratory may have spring balances for which the range and
the value of the smallest division may be different. It is, therefore, always necessary to
look carefully at the spring balance (or any other instrument) you are about to use.

Let us now learn how to measure weight using a spring balance.

Fig. 2.13: A spring
balance and  its scale

Activity 2.12: Let us measure

l Take a spring balance and a few objects. Keep in mind that the objects should not be
heavier than the maximum value of weight the spring balance can measure, otherwise
it may get damaged.

l Suspend the objects one by one from the hook (Fig. 2.14). Read the scale for weight
carefully and record your observations in the Table 2.2.

Let us now try to find the smallest value of weight that can be measured by the spring
balance.

 Table 2.2: Measuring weight using a spring balance

S.No. Object Weight (N)

1. Pencil Box
2. Partially filled water bottle

Fig. 2.14:
Object

suspended
from a
spring

balance
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Lÿæ¾ö¿LÿÁÿæ¨ 2.11  : AæÓ S~[ÿæ LÿÀÿç̄ ÿæ
l `ÿç†ÿ÷ 2.13 {Àÿ {’ÿQæ¾æB$#̄ ÿæ Ø÷çèÿú [ÿçLÿç†ÿçLÿë {’ÿQ F¯ÿó [ÿçþ§àÿçQ#†ÿ

¯ÿçÌßSëÝçLÿ àÿç̈ ç̄ ÿ• LÿÀÿ :
¨ ’ÿëBsç ¯ÿÝ ÿ̀çÜÿ§ þš{Àÿ Hf[ÿ ¨æ$öLÿ¿ {Lÿ{†ÿ Óí̀ ÿç†ÿ {ÜÿæBdç ?

0 F¯ÿó 01N þš{Àÿ Lÿçºæ 01N F¯ÿó 02N þš{Àÿ Óí̀ ÿç†ÿ Hf[ÿ
¨æ$öLÿ¿ 1N A{s >

¨ FÜÿç ’ÿëBsç ̄ ÿÝ `ÿçÜÿ§ þš{Àÿ {Lÿ{†ÿæsç {dæs ¯ÿçµÿæf[ÿ ÀÿÜÿçdç ?
 FÜÿç `ÿçÜÿ§ þš{Àÿ 5 sç {dæs ¯ÿçµÿæf[ÿ ÀÿÜÿçdç >

¨ {SæsçF {dæs ¯ÿçµÿæf[ÿ {Lÿ{†ÿ Hf[ÿ Óí̀ ÿæB $æF ?
   {SæsçF {dæs ¯ÿçµÿæf[ÿ Óí̀ ÿç†ÿ Lÿ{Àÿ

         1N
5  = 0.2 N

  `ÿç†ÿ÷ 2.13 : FLÿ Ø÷çèÿú
[ÿçLÿç†ÿç F¯ÿó FÜÿæÀÿ

{ÔÿàÿúÀÿ [ÿçLÿs†ÿþ ’ÿõÉ¿

Lÿæ¾ö¿LÿÁÿæ¨ 2.12 : AæÓ þæ¨ LÿÀÿç̄ ÿæ

l FLÿ Ø÷çèÿú [ÿçLÿç†ÿç F ÿ̄ó Lÿçdç ¯ÿÖì [ÿçA > þ{[ÿÀÿQ {¾ Ø÷çèÿú [ÿçLÿç†ÿç þæ¨ LÿÀÿç̈ æÀÿë$#̄ ÿæ Ó¯ÿöæ™#Lÿ Hf[ÿ þíàÿ¿
A{¨äæ ¯ÿÖìSëÝçLÿ µÿæÀÿê {Üÿ̄ ÿæ D`ÿç†ÿú [ÿë{Üÿô, [ÿ{`ÿ†ÿú FÜÿæ ä†ÿçS÷Ö {ÜÿæB¨æ{Àÿ >

l ÜÿëLÿúÀÿë {SæsçF {SæsçF ¯ÿÖìLÿë lëàÿæA(`ÿç†ÿ÷ 2.14 ) > Hf[ÿ ¨æBô {Ôÿàÿú µÿàÿµÿæ¯ÿ{Àÿ ¨Þ F¯ÿó ÓæÀÿ~ê
2.2 {Àÿ †ÿëþÀÿ ¨¾ö¿{¯ÿä~ sç̈ ç ÀÿQ >

AæÓ F{¯ÿ Ø÷çèÿú [ÿçLÿç†ÿç ’ÿ´æÀÿæ þæ¨ LÿÀÿæ¾æB¨æÀÿë$#̄ ÿæ Hf[ÿÀÿ Ó¯ÿëvÿæÀÿë äë’ÿ÷†ÿþ þíàÿ¿ [ÿç‚ÿöß LÿÀÿç̄ ÿæ >

ÓæÀÿ~ê 2.2 : Ø÷çèÿú [ÿçLÿç†ÿç ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç Hf[ÿ þæ¨ LÿÀÿç̄ ÿæ

Lÿ÷þ Óó. ¯ÿÖì Hf[ÿ(N)
1. {¨[ÿúÓçàÿú ¯ÿæOÿ
2. AæóÉçLÿ µÿæ¯ÿ{Àÿ ¨í‚ÿö ¨æ~ç {¯ÿæ†ÿàÿ

`ÿç†ÿ÷ 2.14 :

FLÿ Ø÷çèÿú
[ÿçLÿç†ÿçÀÿë

lëàÿë$#̄ ÿæ ¯ÿÖì

{†ÿ~ë Ø÷çèÿú [ÿçLÿç†ÿç ’ÿÉöæD$#̄ ÿæ Ó¯ÿëvÿæÀÿë {dæs þíàÿ¿ {ÜÿDdç 0.2N > F{¯ÿ FÜÿç ¨•†ÿç ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç, †ÿëþLÿë
’ÿçAæ¾æB$#̄ ÿæ Ø÷çèÿú [ÿçLÿç†ÿç ’ÿ́æÀÿæ þæ¨ LÿÀÿæ¾æB¨æÀÿë$#̄ ÿæ Ó¯ÿëvÿæÀÿë {dæs Hf[ÿ þíàÿ¿ S~[ÿæ LÿÀÿ > †ÿëþ Ôÿëàÿ
¨ÀÿêäæSæÀÿ{Àÿ ÿ̄çµÿçŸ Ø÷çèÿú [ÿçLÿç†ÿç $æB¨æ{Àÿ ¾æÜÿæÀÿ ¨ÀÿçÓÀÿ F ÿ̄ó äë’ÿ÷†ÿþ µÿæSÀÿ þíàÿ¿ µÿçŸ {ÜÿæB¨æ{Àÿ >
{†ÿ~ë, †ÿë{þ ¯ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç̄ ÿæLÿë ¾æD$#̄ ÿæ Ø÷çèÿú [ÿçLÿç†ÿç(Lÿçºæ {Lÿò~Óç D¨LÿÀÿ~) D¨{Àÿ Ó†ÿLÿö†ÿæÀÿ ÓÜÿ [ÿfÀÿ
ÀÿQ#̄ ÿæ Ó ÿ̄ö’ÿæ Aæ¯ÿÉ¿Lÿ > AæÓ F{¯ÿ FLÿ Ø÷çèÿú [ÿçLÿç†ÿç ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç Hf[ÿ þæ¨ LÿÀÿç ÉçQ#̄ ÿæ >
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In everyday life, particularly for the goods we commonly use, we are more
interested in the amount of matter in an object (its mass), rather than the
force applied by the Earth upon it (its weight). However, though while the
units of mass are used, instead of the term mass, the term weight is typically
used. For example, it is said that the weight of the wheat bag is 10 kg. But in
scientific use, this is not correct and it is important to use the correct terms

with their correct units, even if every day language is more casual.

A step further

You can repeat Activities 2.10 to 2.12 for the mass scale shown on the left side on the
spring balance (Fig. 2.13) to measure the mass of an object.

What is the difference
between weight

and mass?

A step further

The gravitational force of different planets on an object is different. Thus, the
weight of an object is different on different planets, as shown in the following
table, even though its mass remains the same.

Planet Earth Moon Mars Venus Jupitar

Mass of
the object

Weight of
the object

1 kg      1 kg       1 kg         1 kg         1 kg

10 N      1.6 N       3.8 N       9 N       25.4 N

The mass of an object can be measured indirectly by measuring its weight
(using a spring balance) or by comparing its weight with the weight of
an object of a known mass (using a beam balance). Since the weight of
an object remains almost the same everywhere on the Earth, so for all
practical purposes it is acceptable to weigh an object to find its mass.

A step further

Mass is the amount of matter in an object and is measured in grams (g) or kilograms (kg).
Its value remains the same at every place. Weight, on the other hand, is the gravitational
force with which the Earth (or another planet) pulls an
object. Since gravitational force can vary very slightly from
place to place on the Earth (and can be very different on
different planets), weight can change, but mass does not.
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{’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ{Àÿ, ¯ÿç{ÉÌ†ÿ… Aæ{þ Óæ™æÀÿ~†ÿ… ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿë$#̄ ÿæ ¯ÿÖì {ä†ÿ÷{Àÿ FSëÝçLÿ
D¨{Àÿ ṏ$#̄ ÿê ’ÿ́æÀÿæ ¨÷{ßæS LÿÀÿæ¾æB$#̄ ÿæ ¯ÿÁÿ(Hf[ÿ) A{¨äæ Aæ{þ F$#{Àÿ $#̄ ÿæ ¯ÿÖì†ÿ́
¯ÿçÌß{Àÿ A™#Lÿ AæS÷Üÿê {ÜÿD > Aæ{þ Óæ™æÀÿ~†ÿ… ¯ÿÖìÀÿ Hf[ÿ {[ÿB$æD Lÿç;ÿë FÜÿæLÿë
Lÿç{àÿæS÷æþú(¯ÿÖì†ÿ́ FLÿLÿ){Àÿ ÷̈LÿæÉ LÿÀÿë > D’ÿæÜÿÀÿ~ Ó́Àÿí̈ , Aæ{þ LÿÜÿç$æD SÜÿþ ¯ÿ¿æSúÀÿ
Hf[ÿ {ÜÿDdç 10 Lÿç{àÿæS÷æþú > Lÿç;ÿë { ÿ̄ðjæ[ÿçLÿZÿ ’ÿõÎç{Àÿ FμÿÁÿç LÿÜÿç̄ ÿæ ÓvÿçLÿú [ÿë{Üÿô > Aæ{þ
Óæ™æÀÿ~ Lÿ$æ¯ÿæˆÿöæ LÿÀÿç̄ ÿæ{¯ÿ{Áÿ A†ÿ¿;ÿ þÜÿ†ÿ́ í̈‚ÿö FÜÿçLÿç {¾ Aæ{þ ÓvÿçLÿú É±ÿÀÿ ÓvÿçLÿú
FLÿLÿ ÓÜÿç†ÿ ¯ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç̄ ÿæ >

AæD ̈ æ{’ÿ AæSLÿë

FLÿ ¯ÿÖìÀÿ ¯ÿÖì†ÿ́ þæ¨ç̄ ÿæ ¨æBô Ø÷çèÿú [ÿçLÿç†ÿç(`ÿç†ÿ÷ 2.13){Àÿ  ¯ÿæþ ¨s{Àÿ  {’ÿQæ¾æB$#̄ ÿæ  ¯ÿÖì†ÿ́ {Ôÿàÿú
¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç Lÿæ¾ö¿LÿÁÿæ¨ 2.10 Àÿë 2.12 Lÿë ë̈[ÿÀÿæ¯ÿõ̂ ÿç LÿÀÿç̈ æÀÿç̄ ÿ >

¯ÿÖ ì†ÿ ´  H Hf[ÿ
þš{Àÿ ¨æ$öLÿ¿
Lÿ'~ ?

AæD ¨æ{’ÿ AæSLÿë
FLÿ ¯ÿÖì D¨{Àÿ ¯ÿçμÿçŸ S÷ÜÿÀÿ þæšæLÿÌö~ ¯ÿÁÿ μÿçŸ A{s > {†ÿ~ë, [ÿçþ§àÿçQ#†ÿ ÓæÀÿ~ê{Àÿ
{’ÿQæ¾æB$#̄ ÿæ ¨Àÿç FLÿ ̄ ÿÖìÀÿ Hf[ÿ ̄ ÿçμÿçŸ S÷Üÿþæ[ÿZÿ{Àÿ μÿçŸ, ¾’ÿçH FÜÿæÀÿ ¯ÿÖì†ÿ ́Óþæ[ÿ
ÀÿÜÿç$æF >

S÷Üÿ ṏ$#̄ ÿê      ̀ ÿ¢ÿ÷    þèÿÁÿ

¯ÿÖìÀÿ ̄ ÿÖì†ÿ´ 1 kg 1 kg     1 kg       1 kg       1 kg

10 N 1.6 N      3.8 N       9 N      25.4 N

FLÿ ̄ ÿÖìÀÿ ̄ ÿÖì†ÿ́Lÿë ̈ {Àÿæä{Àÿ þæ¨ LÿÀÿç̄ ÿæ ̈ æBô (Ø÷çèÿú [ÿçLÿç†ÿç ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç) †ÿæÀÿ Hf[ÿ
[ÿçAæ¾æB¨æ{Àÿ Lÿçºæ A[ÿ¿ {Lÿò~Óç f~æ ¯ÿÖì†ÿ́ ¯ÿçÉçÎ ¯ÿÖìÀÿ Hf[ÿ ÓÜÿç†ÿ FÜÿç ¯ÿÖìÀÿ
Hf[ÿLÿë (¯ÿçþú [ÿçLÿç†ÿç ’ÿ́æÀÿæ) †ÿëÁÿ[ÿæ LÿÀÿç þš ̄ ÿÖìÀÿ ̄ ÿÖì†ÿ́ [ÿç‚ÿöß LÿÀÿæ¾æB¨æ{Àÿ > ̈ õ$#̄ ÿêÀÿ
{¾{Lÿò~Óç ×æ[ÿ{Àÿ {SæsçF ÿ̄ÖìÀÿ Hf[ÿ ÷̈æß Óþæ[ÿ ÀÿÜÿë$#̄ ÿæÀÿë ¯ÿ¿¯ÿÜÿæÀÿçLÿ μÿæ{¯ÿ
Aæ{þ ¯ÿÖìÀÿ ¯ÿÖì†ÿ́ [ÿç‚ÿöß LÿÀÿç̄ ÿæ ¨æBô FÜÿæÀÿ Hf[ÿ {[ÿB$æD >

AæD æ̈{’ÿ AæSLÿë

{SæsçF ÿ̄ÖìÀÿ ¯ÿÖì†ÿ´ {ÜÿDdç FÜÿæ þš{Àÿ $#̄ ÿæ ¨’ÿæ$öÀÿ ¨Àÿçþæ~ H FÜÿæ S÷æþú(g) ¯ÿæ Lÿç.S÷æ.(kg) {Àÿ
þæ¨ LÿÀÿæ¾æF > FÜÿæÀÿ ¨Àÿçþæ~ ¯ÿæ þíàÿ¿ Ó¯ÿë ×æ[ÿ{Àÿ Óþæ[ÿ ÀÿÜÿç$æF > Lÿç;ÿë ¯ÿÖìÀÿ Hf[ÿ †ÿæ D¨{Àÿ

   ÉëLÿ÷  ̄ ÿõÜÿØ†ÿç

¯ÿÖìÀÿ Hf[ÿ

Lÿæ¾ö¿LÿæÀÿê {ÜÿD$#̄ ÿæ ̈ õ$#̄ ÿêÀÿ(Lÿçºæ A[ÿ¿ S÷Üÿ{Àÿ) þÜÿæLÿÌö~ ̄ ÿÁÿ D¨{Àÿ
[ÿçμÿöÀÿ Lÿ{Àÿ >  ÿ̄Öì D¨{Àÿ ṏ$#̄ ÿêÀÿ þæšæLÿÌö~ ¯ÿÁÿ ÿ̄çμÿçŸ ×æ[ÿ{Àÿ
Óþæ[ÿ Àÿ{Üÿ [ÿæÜÿ] > {†ÿ~ë ̈ õ$#̄ ÿê{Àÿ(¯ÿçμÿçŸ S÷Üÿþæ[ÿZÿ{Àÿ) ÿ̄ÖìÀÿ Hf[ÿ
×æ[ÿ A[ÿëÓæ{Àÿ ̄ ÿÜÿë†ÿ μÿçŸ {ÜÿæB¨æ{Àÿ > ̄ ÿÖìÀÿ Hf[ÿ ̈ Àÿç̄ ÿˆÿö[ÿ {ÜÿæB¨æ{Àÿ
Lÿç;ÿë ¯ÿÖì†ÿ´ ¯ÿ’ÿ{Áÿ [ÿæÜÿ] >
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Fig. 2.15:
Plastic bottle
in water

2.6 Floating and Sinking

While taking out water from a bucket
filled with water using a mug, do you
notice that the mug feels lighter when
it is inside water? Let us try to
understand this.

If we place some objects on water, some
of them float, while others fall to the
bottom. The gravitational force of the
Earth is acting on all objects, then why
don’t all objects fall to the bottom?

Activity 2.13: Let us investigate

 Take an empty plastic bottle (with its lid closed tightly) and a bucket full of
water.

 Push the bottle in the water (Fig. 2.15). Do you feel an upward push? Release
the bottle. Does it bounce up?

You would have felt an upward push and the bottle bounces back to the
surface of the water. This indicates that water applies a force on the bottle in the
upward direction. In fact, all liquids apply a similar force. The force applied by a
liquid on an object in the upward direction is known as upthrust or buoyant force.

When an object is placed in a liquid, the gravitational force due to the Earth acts on it
downwards. But a buoyant force is applied on it by the liquid in the upward direction. If the
gravitational force is more than the buoyant force, the object sinks, but if the two forces are
equal, the object floats. One of the factors on which the buoyant force depends upon, is the
density of the liquid. You will learn about density in a later chapter of this book.

Archimedes, a famous Greek scientist, discovered that when an object is fully or
partially immersed in a liquid, it experiences an upward force which is equal to the
weight of the liquid it displaces. This is known as Archimedes’ Principle. If the
weight of a liquid displaced by an object is smaller than the weight of the object,
the object will sink in the liquid. If the weight of the liquid displaced is equal to the
weight of the object, the object will float in the liquid.

A step further

There are some rocks which can float on water. One such rock is
Pumice, which is formed during volcanic eruptions. When lava with
lots of gas and water vapour cools quickly, it traps tiny bubbles of
gas inside. This creates a light, porous rock — filled with air pockets
which is less dense than water and floats on it.

Ever heard of...
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2.6  μÿæÓç̄ ÿæ H ¯ÿëÝç̄ ÿæ

þSú ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç FLÿ fÁÿ í̈‚ÿö
¯ÿæàÿúsçÀÿë ¨æ~ç ¯ÿæÜÿæÀÿ LÿÀÿç¯ÿæ
Óþß{Àÿ, †ÿë{þ Lÿ'~ àÿä¿ LÿÀÿ
{¾ þSú ¨æ~ç μÿç†ÿ{Àÿ $# ÿ̄æ{¯ÿ{Áÿ
ÜÿæàÿëLÿæ A[ÿëμÿ¯ÿ ÜÿëF ? AæÓ FÜÿæLÿë
¯ÿëlç̄ ÿæLÿë {`ÿÎæ LÿÀÿç̄ ÿæ >

¾’ÿç Aæ{þ ̈ æ~ç D¨{Àÿ Lÿçdç ̄ ÿÖì ÀÿQë, {ÓSëÝçLÿ
þšÀÿë Lÿçdç μÿæÓë$æF, {¾{†ÿ{¯ÿ{Áÿ Lÿç A[ÿ¿SëÝçLÿ
†ÿÁÿLÿë ̄ ÿëÝç¾æF > ̈ õ$#̄ ÿêÀÿ þæšæLÿÌö~ ÉNÿç ÓþÖ
¯ÿÖì D¨{Àÿ Lÿæ¾ö¿ LÿÀÿëdç, {†ÿ{¯ÿ ÓþÖ ¯ÿÖì
†ÿÁÿLÿë LÿæÜÿ]Lÿç ¨Ýë[ÿæÜÿ] ?

Lÿæ¾ö¿LÿÁÿæ¨ 2.13 : AæÓ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæ
 FLÿ Qæàÿç ̈ âæÎçLú {¯ÿæ†ÿàÿ(FÜÿæÀÿ ÞæZÿë~ê μÿàÿμÿæ¯ÿ{Àÿ ̄ ÿ¢ÿ LÿÀÿç) F¯ÿó ̈ æ~ç{Àÿ ̈ í‚ÿö

{ÜÿæB$#̄ ÿæ ¯ÿæàÿúsç [ÿçA >
 {¯ÿæ†ÿàÿLÿë ¨æ~ç{Àÿ {vÿàÿç ’ÿçA(`ÿç†ÿ÷ 2.15 ) > †ÿë{þ D¨Àÿ AæÝLÿë  ™Mæ A[ÿëμÿ¯ÿ

LÿÀÿëd Lÿç ? {¯ÿæ†ÿàÿLÿë dæÝç ’ÿçA > FÜÿæ D¨ÀÿLÿë Dvÿëdç Lÿç?
†ÿë{þ D¨Àÿ AæÝLÿë ™Mæ A[ÿëμÿ ÿ̄ LÿÀÿç$æA F ÿ̄ó {¯ÿæ†ÿàÿsç fÁÿ ṏÏLÿë {üÿÀÿç¾æF >

FÜÿæ Óí̀ ÿç†ÿ Lÿ{Àÿ {¾ ¨æ~ç μÿç†ÿ{Àÿ $#̄ ÿæ {¯ÿæ†ÿàÿ D¨{Àÿ D¨Àÿ AæÝLÿë FLÿ ̄ ÿÁÿ ÷̈{ßæS

÷̈Óç• S÷êLÿú {¯ÿðjæ[ÿçLÿ AæLÿöþçÝçÓú Aæ¯ÿçÍæÀÿ LÿÀÿç$#{àÿ {¾ {¾{†ÿ{¯ÿ{Áÿ {Lÿò~Óç ¯ÿÖìLÿë †ÿÀÿÁÿ
¨’ÿæ$ö{Àÿ Ó í̧‚ÿö Lÿçºæ AæóÉçLÿ μÿæ¯ÿ{Àÿ ¯ÿëÝæB’ÿçAæ¾æF, {Ó{†ÿ{¯ÿ{Áÿ FÜÿæ FLÿ D•ö ́ ¯ÿÁÿ
A[ÿëμÿ ÿ̄ Lÿ{Àÿ, ¾æÜÿæ FÜÿæ’ÿǽÀÿæ ̄ ÿç×æ ç̈†ÿ †ÿÀÿÁÿ ̈ ’ÿæ$öÀÿ Hf[ÿ ÓÜÿç†ÿ Óþæ[ÿ > FÜÿæ AæLÿöþçÝçÓúZÿ
[ÿçßþ μÿæ¯ÿ{Àÿ f~æÉë~æ > ¾’ÿç {Lÿò~Óç ̄ ÿÖì ’ÿǽÀÿæ ̄ ÿç×æ ç̈†ÿ †ÿÀÿÁÿ ̈ ’ÿæ$öÀÿ Hf[ÿ ̄ ÿÖìÀÿ Hf[ÿ
vÿæÀÿë Lÿþú ÜÿëF, {†ÿ{¯ÿ ¯ÿÖìsç †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ ¯ÿëÝç¾ç̄ ÿ > ¾’ÿç ¯ÿç×æ ç̈†ÿ †ÿÀÿÁÿ ¨’ÿæ$öÀÿ Hf[ÿ
¯ÿÖìÀÿ Hf[ÿ ÓÜÿç†ÿ Óþæ[ÿ ÜÿëF, {†ÿ{¯ÿ ¯ÿÖìsç †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ μÿæÓç̄ ÿ >

AæD æ̈{’ÿ AæSLÿë

Lÿçdç ̈ $Àÿ Adç ¾æÜÿæ ̈ æ~ç D¨{Àÿ μÿæÓç̈ æ{Àÿ > F¨Àÿç ̈ $Àÿ {ÜÿDdç ̈ ¿ëþçÓú, ¾æÜÿæ
Aæ{S§ßSçÀÿç D’ÿúSçÀÿ~ Óþß{Àÿ ÓõÎç ÜÿëF > {¾{†ÿ{¯ÿ{Áÿ ÷̈̀ ÿíÀÿ S¿æÓú F ÿ̄ó
fÁÿêß ÿ̄æÑ ÓÜÿç†ÿ àÿæμÿæ ÉêW÷ $ƒæ ÜÿëF, FÜÿæ þš{Àÿ S¿æÓúÀÿ {dæs {üÿæsLÿæ
μÿç†ÿ{Àÿ üÿÓç¾æF > FÜÿæ ÜÿæàÿëLÿæ, dç’ÿ÷¾ëNÿ ̈ $Àÿ ÓõÎç Lÿ{Àÿ ¾æÜÿæ ̄ ÿæßë þë~æ{Àÿ ̈ í‚ÿö
{ÜÿæB$æF H ¾æÜÿæ ¨æ~ç A{¨äæ Lÿþú Óæ¢ÿ÷ F¯ÿó FÜÿæ D¨{Àÿ μÿæÓç$æF >

{Lÿ{¯ÿ Éë~çd Lÿç ...

`ÿç†ÿ÷ 2.15 ¨æ~ç{Àÿ
¨âæÎçLÿú {¯ÿæ†ÿàÿ

{ÜÿæB$æF > ÷̈Lÿõ†ÿ{Àÿ, ÓþÖ †ÿÀÿÁÿ ¨’ÿæ$ö FÜÿç ¨÷LÿæÀÿ ¯ÿÁÿ ¨÷{ßæS LÿÀÿ;ÿç > D¨Àÿ ’ÿçS{Àÿ FLÿ ¯ÿÖì
D¨{Àÿ †ÿÀÿÁÿ ¨’ÿæ$ö ’ÿ́æÀÿæ ¨÷{ßæS LÿÀÿæ¾æD$#̄ ÿæ ¯ÿÁÿLÿë D•ö ́¯ÿÁÿ ¯ÿæ â̈¯ÿ†ÿæ LÿëÜÿæ¾æF > {¾{†ÿ{¯ÿ{Áÿ
{Lÿò~Óç ̄ ÿÖìLÿë †ÿÀÿÁÿ ̈ ’ÿæ$ö{Àÿ ̄ ÿëÝæ¾æF, ̈ õ$#̄ ÿêÀÿ þæšæLÿÌö~ ̄ ÿÁÿ FÜÿæ D¨{Àÿ [ÿçþ§Lÿë Lÿæ¾ö¿Lÿ{Àÿ > Lÿç;ÿë
FÜÿæ D¨{Àÿ †ÿÀÿÁÿ ¨’ÿæ$ö ’ÿ́æÀÿæ D•öÿ́ ’ÿçS{Àÿ FLÿ ¨â̄ ÿ[ÿ ¯ÿÁÿ ¨÷{ßæS {ÜÿæB$æF > ¾’ÿç þæšæLÿÌö~ ¯ÿÁÿ
FÜÿç D•ö´ ¯ÿÁÿ vÿæÀÿë A™#Lÿ ÜÿëF, {†ÿ{¯ÿ ÿ̄Öìsç ¯ÿëÝç¾æF, Lÿç;ÿë ¾’ÿç ’ÿëBsç ¯ÿÁÿ Óþæ[ÿ ÜÿëF, {†ÿ{¯ÿ ¯ÿÖìsç
μÿæÓç$æF > {¾Dô LÿæÀÿ~SëÝçLÿ D¨{Àÿ â̈̄ ÿ†ÿæ [ÿçμÿöÀÿ Lÿ{Àÿ, †ÿæÜÿæ þšÀÿë {SæsçF {ÜÿDdç †ÿÀÿÁÿ ¨’ÿæ$öÀÿ
Óæ¢ÿ÷†ÿæ > †ÿë{þ FÜÿç  ̈ ëÖLÿÀÿ ¨Àÿ¯ÿˆÿöê Ašæß{Àÿ Óæ¢ÿ÷†ÿæ ¯ÿçÌß{Àÿ fæ~ç̈ æÀÿç̄ ÿ >
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Snapshots

 A force is push or pull on an object resulting from the object’s interaction with
another object.

 The SI unit of force is newton and its symbol is N.
 Forces can act with or without contact.
 Muscular force and frictional force are some of the examples of contact forces.
 Magnetic force, gravitational force, and electrostatic force are non-contact forces.
 Force can change an object’s speed, direction of its motion, or both. Force can

change the shape of an object.
 The force which comes into play when an object moves or tries to move over

another surface, is called force of friction or simply friction. It acts in a direction
opposite to the direction in which the object is moving or trying to move.

 The force exerted by a magnet on another magnet or a magnetic material is called
magnetic force.

 The force exerted by a charged body on another charged body or uncharged body
is called an electrostatic force.

 The force with which the Earth attracts objects towards itself, is called the
gravitational force. It is always an attractive force.

 The force with which the Earth pulls an object towards itself is called the weight
of the object. The SI unit of weight is newton (N).

 The mass of an object remains unchanged whereas its weight may vary from
place to place.

 When an object is placed in a liquid, the force applied by a liquid on an object in
the upward direction is known as upthrust or buoyant force.

Keywords

Magnetic Force

Weight

Force

Muscular Force

Contact Force Non-Contact Force

Friction Gravitational Force

Electrostatic Force Mass
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Óóäç© ̀ ÿç†ÿ÷

¨ ¯ÿÁÿ {ÜÿDdç ¯ÿÖìÀÿ ¨æÀÿØÀÿçLÿ Lÿ÷çßæÀÿë ÓõÎç {ÜÿD$#̄ ÿæ ¯ÿÖì D¨{Àÿ {vÿàÿæ Lÿçºæ s~æ Lÿ÷çßæ >
¨ ¯ÿÁÿÀÿ SI FLÿLÿ {ÜÿDdç [ÿ¿ës[ÿú F¯ÿó FÜÿæÀÿ ÷̈†ÿêLÿ {ÜÿDdç N >
¨ ¯ÿÁÿSëÝçLÿ ÓóØÉö ÓÜÿç†ÿ Lÿçºæ ÓóØÉö ¯ÿç[ÿæ Lÿæ¾ö¿ LÿÀÿç̈ æÀÿç̄ ÿ >
¨ þæóÓ{¨Éêß ¯ÿÁÿ F¯ÿó WÌö~ ¯ÿÁÿ {ÜÿDdç ÓóØÉö ÿ̄ÁÿÀÿ Lÿçdç D’ÿæÜÿÀÿ~ >
¨ `ÿëºLÿêß ¯ÿÁÿ, þæšæLÿÌö~ ÿ̄Áÿ F¯ÿó ×çÀÿ {¯ÿð’ÿ¿ë†ÿçLÿ ÿ̄Áÿ {ÜÿDdç AÓóØÉö ÿ̄ÁÿÀÿ Lÿçdç D’ÿæÜÿÀÿ~ >
¨ ¯ÿÁÿ {SæsçF ¯ÿÖìÀÿ A¯ÿ×æ{Àÿ ¨Àÿç̄ ÿ̂ ÿö[ÿ, FÜÿæÀÿ S†ÿçÀÿ {¯ÿS, S†ÿçÀÿ ’ÿçS Lÿçºæ Dµÿß ¨Àÿç̄ ÿˆÿö[ÿ

LÿÀÿç̈ æÀÿç̄ ÿ > ¯ÿÁÿ FLÿ ¯ÿÖìÀÿ AæLÿõ†ÿç{Àÿ þš ¨Àÿç̄ ÿˆÿö[ÿ LÿÀÿç̈ æ{Àÿ >
¨ {¾{†ÿ{¯ÿ{Áÿ FLÿ ̄ ÿÖì A[ÿ¿ ̈ õÏ D¨{Àÿ S†ÿç Lÿ{Àÿ Lÿçºæ S†ÿç LÿÀÿç̄ ÿæLÿë {`ÿÎæ Lÿ{Àÿ, {Ó{†ÿ{¯ÿ{Áÿ

Lÿ÷çßæÉêÁÿ ¯ÿÁÿLÿë WÌö~ ¯ÿÁÿ Lÿçºæ {Lÿ̄ ÿÁÿ WÌö~ LÿëÜÿæ¾æF > FÜÿæ ¯ÿÖì {¾Dô ’ÿçS{Àÿ S†ÿç Lÿ{Àÿ
Lÿçºæ S†ÿç LÿÀÿç̄ ÿæLÿë {`ÿÎæ Lÿ{Àÿ †ÿæ'Àÿ ¯ÿç̈ Àÿê†ÿ ’ÿçS{Àÿ Lÿæ¾ö¿ Lÿ{Àÿ >

¨ {SæsçF ̀ ÿëºLÿ ’ÿ´æÀÿæ A[ÿ¿ FLÿ `ÿëºLÿ Lÿçºæ FLÿ `ÿëºLÿêß ¨’ÿæ$ö D¨{Àÿ ÷̈{ßæS LÿÀÿæ¾æB$#̄ ÿæ
¯ÿÁÿLÿë `ÿëºLÿêß ¯ÿÁÿ LÿëÜÿæ¾æF >

¨ {SæsçF ̀ ÿæf}†ÿ ̄ ÿÖì ’ÿǽÀÿæ A[ÿ¿ FLÿ ̀ ÿæf}†ÿ ̄ ÿÖì Lÿçºæ ̀ ÿæföÜÿê[ÿ ̄ ÿÖì D¨{Àÿ ̈ ÷{ßæS LÿÀÿæ¾æB$#̄ ÿæ
¯ÿÁÿLÿë ×çÀÿ {¯ÿð’ÿ¿ë†ÿçLÿ ¯ÿÁÿ LÿëÜÿæ¾æF >

¨ ṏ$#̄ ÿê {¾Dô ¯ÿÁÿ ’ÿ́æÀÿæ ¯ÿÖìSëÝçLÿë [ÿçf AæÝLÿë AæLÿÌ}†ÿ Lÿ{Àÿ, †ÿæÜÿæLÿë þæšæLÿÌö~ ¯ÿÁÿ LÿëÜÿæ¾æF >
FÜÿæ Ó¯ÿö’ÿæ FLÿ AæLÿÌö~ ¯ÿÁÿ >

¨ ṏ$#̄ ÿê {¾Dô ̄ ÿÁÿ ’ÿǽÀÿæ {Lÿò~Óç ̄ ÿÖìLÿë [ÿçf AæÝLÿë sæ{~ †ÿæÜÿæLÿë ̄ ÿÖìÀÿ Hf[ÿ LÿëÜÿæ¾æF > Hf[ÿÀÿ
SI FLÿLÿ {ÜÿDdç [ÿ¿ës[ÿú (N)>

¨ FLÿ ¯ÿÖìÀÿ ¯ÿÖì†ÿ́ A¨Àÿç̄ ÿˆÿ}†ÿ ÀÿÜÿç$æF, Lÿç;ÿë FÜÿæÀÿ Hf[ÿ ×æ[ÿ A[ÿëÓæ{Àÿ µÿçŸ {ÜÿæB¨æ{Àÿ >
¨ {¾{†ÿ{¯ÿ{Áÿ FLÿ ¯ÿÖìLÿë †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ ÀÿQæ¾æF, {Ó{†ÿ{¯ÿ{Áÿ FÜÿç ÿ̄Öì D¨{Àÿ †ÿÀÿÁÿ

¨’ÿæ$ö ’ÿǽÀÿæ D•ö́þíQê ÷̈{ßæS {ÜÿD$#̄ ÿæ ¯ÿÁÿLÿë D•ȫ́ ÿÁÿ Lÿçºæ ¨â̄ ÿ†ÿæ LÿëÜÿæ¾æF >

þëQ¿ É±ÿæ¯ÿÁÿê

         ¯ÿÁÿ

  þæóÓ{¨Éêß ̄ ÿÁÿ

     ÓóØÉö ̄ ÿÁÿ      AÓóØÉö ¯ÿÁÿ

    `ÿëºLÿêß ¯ÿÁÿ ×çÀÿ {¯ÿð’ÿ¿ë†ÿçLÿ ¯ÿÁÿ            ¯ÿÖì†ÿ´

         WÌö~    þæšæLÿÌö~ ¯ÿÁÿ

          Hf[ÿ
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Keep the curisioty alive

1. Define the following.
A) Force B) Friction C) Weight D) mass E) buoyant force

2. Which of the following is a non-contact force?
A) Muscular force B) Frictional force
C) Gravitational force D) Push by hand

3. Match the following Column A with the items in Column B.

4. When you drop a coin in a glass of water, it sinks, but when you place a bigger
wooden block in water, it floats. Explain.

5. If a ball is thrown upwards, it slows down, stops momentarily, and then falls back to
the ground. Name the forces acting on the ball and specify their directions.
i) During its upward motion
ii) During its downward motion
iii) At its top most position

6. Why do we sometimes slip on smooth surfaces like ice or polished floors? Explain.
7. Is any force being applied to an object in a non-uniform motion?

Prepare some question based on your learnings so far.......
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
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fçjæÓæLÿë ¯ÿfæß ÀÿQ

1. [ÿçþ§SëÝçLÿÀÿ Óójæ {àÿQ >
   A) ¯ÿÁÿ B) WÌö~ C) Hf[ÿ D) ¯ÿÖì†ÿ´ E) â̈̄ ÿ[ÿ ¯ÿÁÿ
2. [ÿçþ§Àÿë {LÿDôsç FLÿ AÓóØÉö ¯ÿÁÿ ?
   A) þæóÓ{¨Éêß ¯ÿÁÿ B) WÌö~ ¯ÿÁÿ
    C) þæšæLÿÌö~ ¯ÿÁÿ D) Üÿæ†ÿ{Àÿ {vÿàÿç̄ ÿæ
3. "Lÿ' Ö»{Àÿ $#̄ ÿæ AóÉSëÝçLÿë "Q' Ö»{Àÿ $#̄ ÿæ AóÉSëÝçLÿ ÓÜÿ {þÁÿ LÿÀÿ >

{¾{†ÿ{¯ÿ{Áÿ †ÿë{þ FLÿ SâæÓ ̈ æ~ç{Àÿ {SæsçF þë’ÿ÷æ ̈ LÿæA, FÜÿæ ̄ ÿëÝç¾æF > Lÿç;ÿë {¾{†ÿ{¯ÿ{Áÿ †ÿë{þ
FLÿ ¯ÿÝ LÿævÿQƒ ¨æ~ç{Àÿ ÀÿQ FÜÿæ μÿæÓç$æF > ¯ÿ¿æQ¿æ LÿÀÿ >
¾’ÿç FLÿ ̄ ÿàÿú D¨ÀÿLÿë {üÿæ¨Ýæ¾æF, {†ÿ{¯ÿ FÜÿæÀÿ S†ÿç Lÿþç¾æF, Lÿçdç ä~ ̈ æBô ×çÀÿ {ÜÿæB¾æF F ÿ̄ó
†ÿæ' ¨{Àÿ ë̈~ç μÿíþç{Àÿ ¨Ýç¾æF > ÿ̄àÿú D¨{Àÿ Lÿæ¾ö¿ LÿÀÿë$#̄ ÿæ ¯ÿÁÿSëÝçLÿÀÿ [ÿæþ D{àÿâQ LÿÀÿ F¯ÿó
{Óþæ[ÿZÿÀÿ ’ÿçS f~æA :
i) FÜÿæ D¨ÀÿLÿë S†ÿç LÿÀÿç̄ ÿæ Óþß{Àÿ

ii) FÜÿæÀÿ [ÿçþ§Sæþê S†ÿç Óþß{Àÿ
iii) FÜÿæÀÿ Ó{ ÿ̄æöaÿ ×æ[ÿ{Àÿ

Aæ{þ {¯ÿ{Áÿ{ ÿ̄{Áÿ ÿ̄Àÿüÿ Lÿçºæ `ÿçM~ LÿÀÿæ¾æB$#̄ ÿæ þÓõ~ ṏÏ{Àÿ LÿæÜÿ]Lÿç QÓç¾æD ? ¯ÿ¿æQ¿æ LÿÀÿ >
AÓþ S†ÿç{Àÿ $#̄ ÿæ FLÿ ÿ̄Öì D¨{Àÿ {Lÿò~Óç ¯ÿÁÿ ÷̈{ßæS LÿÀÿæ¾æDdç Lÿç ?

Ö» "Lÿ'(¯ÿÁÿÀÿ ¨÷LÿæÀÿ) Ö» "Q'(D’ÿæÜÿÀÿ~)
þæóÓ{¨Éêß ¯ÿÁÿ Óêþæ{ÀÿQæ ØÉö LÿÀÿç̄ ÿæ ̈ í̄ ÿöÀÿë FLÿ Lÿ÷ç{Lÿsú ̄ ÿàÿú

[ÿç{f AsLÿç ¾ç̄ ÿæ
`ÿëºLÿêß ¯ÿÁÿ
WÌö~ ¯ÿÁÿ
þæšæLÿÌö~ ¯ÿÁÿ

×çÀÿ {¯ÿð’ÿ¿ë†ÿçLÿ ¯ÿÁÿ

f{~ ¨çàÿæ Ôÿëàÿ ¯ÿ¿æSú DvÿæDdç
SdÀÿë ¨xÿë$#̄ ÿæ üÿÁÿ
¨Éþ Lÿ¨Ýæ D¨{Àÿ WÌö~ {ÜÿæB$#¯ÿæ {¯ÿàÿë[ÿú
¾æÜÿæ {LÿÉLÿë AæLÿÌö~ Lÿ{Àÿ
 DˆÿÀÿ ’ÿçSLÿë þëQ LÿÀÿç$#̄ ÿæ Lÿ¸æÓ Óí̀ ÿê

(a)

(b)

(c)

(d)

(e)

F¨¾ö¿;ÿ †ÿëþ Éçä~ D¨{Àÿ Aæ™æÀÿç†ÿ Lÿçdç ̈ ÷É§ ¨÷Öì†ÿ LÿÀÿ....
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
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8. The weight of an object on the Moon becomes one-sixth of its weight on the Earth.
What causes this change? Does the mass of the object also become one-sixth of its
mass on the Earth?

9. Read the given statements carefully.
P: The force exerted by a magnet on another magnet is a NON - CONTACT FORCE.
Q: The force exerted by a magnet on a piece of iron is a CONTACT FORCE.
Select the correct option based on the statements given above.
A) P is true; Q is false. B) P is false; Q is true.
C) Both P and Q are true. D) Both P and Q are false.

10. In which of the following everyday situations does the applied force cause a change
in the shape of an object?
A) Opening a drawer B) Stopping a moving ball
C) Stretching a rubber band D) Applying brakes on a bicycle

11. Two balloons rubbed with a woollen cloth are brought near each other. What would
happen and why?

12. Ravi rolls two identical balls with the same push—one on a sandy playground and
the other on a smooth classroom floor. He observes that the ball on the sand stops
much earlier.Why does the ball stop sooner on the sandy surface?
A) Sand attracts the ball B) Gravitational force is more on sand
C) Friction is greater on sand D) The ball loses mass while rolling

Fig. 2.16

13. Three objects 1, 2, and 3 of the same size and shape but
made of different materials are placed in the water. They
dip to different depths as shown in Fig. 2.16. If the weights
of the three objects 1, 2, and 3 are w1,  w2 and w3

respectively, then

Reflect on the question framed by your friends and try to answer....
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................

A) w1 = w2 = w3 B) w1 > w2 > w3

C) w2 > w3 > w1 D) w3 > w1 > w2
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8. `ÿ¢ÿ÷{Àÿ FLÿ ¯ÿÖìÀÿ Hf[ÿ ṏ$#̄ ÿê{Àÿ FÜÿæÀÿ Hf[ÿÀÿ FLÿ ÌÏæóÉ {ÜÿæB$æF > FÜÿç ¨Àÿç̄ ÿˆÿö[ÿÀÿ LÿæÀÿ~
   Lÿ'~ ? {Óvÿæ{Àÿ ¯ÿÖìÀÿ ¯ÿÖì†ÿ́ þš ṏ$#¯ÿê{Àÿ FÜÿæÀÿ ¯ÿÖì†ÿÀ́ÿ FLÿ ÌÏæóÉ {ÜÿæB$æF Lÿç ?
9. [ÿçþ§ DNÿçSëÝçLÿë šæ[ÿÀÿ ÓÜÿ ¨Þ >
   P: {SæsçF `ÿëºLÿ A[ÿ¿ `ÿëºLÿ ¨÷†ÿç ’ÿÉöæB¯ÿæ ¯ÿÁÿ FLÿ AÓóØÉö ¯ÿÁÿ A{s >
    Q: {SæsçF `ÿëºLÿ àÿëÜÿæ Qƒ ÷̈†ÿç ’ÿÉöæB¯ÿæ ¯ÿÁÿ FLÿ ÓóØÉö ¯ÿÁÿ A{s >
   A) P Ó†ÿ¿; Q AÓ†ÿ¿ B) P AÓ†ÿ¿; Q Ó†ÿ¿
    C) Dμÿß P F¯ÿó Q  Ó†ÿ¿ D) Dμÿß P F¯ÿó Q  AÓ†ÿ¿
10. [ÿçþ§ {’ÿð[ÿ¢ÿç[ÿ ̈ Àÿç×ç†ÿçSëÝçLÿ þšÀÿë {LÿDôsç{Àÿ ̄ ÿÖì D¨{Àÿ ̈ ÷{ßæS ̄ ÿÁÿ ’ÿ́æÀÿæ {ÜÿæÀÿ AæLÿæÀÿ{Àÿ ̈ Àÿç̄ ÿˆÿö[ÿ
    {ÜÿæB$æF ?
    A) FLÿ xÿ÷ßÀÿú {Qæàÿç̄ ÿæ B) S†ÿçÉêÁÿ ¯ÿàÿúLÿë AsLÿæB ÿ̄æ
     C) FLÿ Àÿ¯ÿÀÿ ÿ̄¿æƒúLÿë  sæ~ç ÿ̄æ D) FLÿ ÓæBLÿàÿúLÿë {¯ÿ÷Lÿú ÷̈{ßæS LÿÀÿç̄ ÿæ
11. ¨Éþ Lÿ¨Ýæ{Àÿ WÓæ ¾æB$#̄ ÿæ ’ÿëBsç {¯ÿàÿë[ÿú ¨ÀÿØÀÿ [ÿçLÿsLÿë Aæ~ç{àÿ Lÿ'~ {Üÿ ÿ̄ F ÿ̄ó LÿæÜÿ]Lÿç ?
12. Àÿ¯ÿç ’ÿëBsç Óþ AæLÿæÀÿÀÿ ¯ÿàÿúLÿë FLÿæ ÷̈LÿæÀÿ {vÿàÿæ ÿ̄Áÿ ÷̈{ßæS LÿÀÿç SÝæBàÿæ > {SæsçFLÿë ÿ̄æàÿç̈ í‚ÿö
    {QÁÿ ̈ ÝçAæ{Àÿ F¯ÿó A[ÿ¿sçLÿë þÓõ~ {É÷~êSõÜÿ ̀ ÿsæ~{Àÿ > ̄ ÿæàÿç̈ í‚ÿö {QÁÿ¨ÝçAæ{Àÿ SÝë$#̄ ÿæ ̄ ÿàÿú ÉêW÷
    ×çÀÿ A¯ÿ×æ{Àÿ ¨Üÿoçàÿæ > ¯ÿæàÿç ¨õÏ{Àÿ ¯ÿàÿúsç ÉêW÷ AsLÿç¾ç̄ ÿæ LÿæÀÿ~ Lÿ'~ ?
    A) ¯ÿæàÿç ¯ÿàÿúLÿë AæLÿÌö~ Lÿ{Àÿ
     B) ¯ÿæàÿç{Àÿ þæšæLÿÌö~ ¯ÿÁÿ A™#Lÿ
     C) ¯ÿæàÿç{Àÿ WÌö~ ¯ÿÁÿ A™#Lÿ
     D) ¯ÿàÿúsç SÝç¯ÿæ Óþß{Àÿ ¯ÿÖì†ÿ́ ÜÿÀÿæF
13. Óþæ[ÿ AæLÿæÀÿ F¯ÿó AæLÿõ†ÿçÀÿ Lÿç;ÿë μÿçŸ ÓæþS÷ê{Àÿ †ÿçAæÀÿç †ÿç{[ÿæsç ¯ÿÖì 1, 2 F¯ÿó 3 Lÿë ¨æ~ç{Àÿ ÀÿQæSàÿæ >
    ̀ ÿç†ÿ÷ 2.16 {Àÿ {’ÿQæ¾æB$#̄ ÿæ ¨Àÿç {Óþæ{[ÿ μÿçŸ μÿçŸ SμÿêÀÿ†ÿæ ¨¾ö¿;ÿ ¯ÿëÝç ÀÿÜÿç{àÿ > ¾’ÿç †ÿç{[ÿæsç ̄ ÿÖì
     1, 2 F¯ÿó 3Àÿ Hf[ÿ ¾$æLÿ÷{þ W1, W2 F¯ÿó W3 {ÜÿæB$æF, {†ÿ{¯ÿ

A) w1 = w2 = w3 B) w1 > w2 > w3

C) w2 > w3 > w1 D) w3 > w1 > w2

†ÿëþ ̄ ÿ¤ÿëþæ[ÿZÿ ’ÿ´æÀÿæ ̈ ÷Öì†ÿ ̈ ÷É§SëÝçLÿ D¨{Àÿ ̀ ÿç;ÿæ LÿÀÿ F¯ÿó DˆÿÀÿ {’ÿ¯ÿæLÿë {`ÿÎæ LÿÀÿ.....
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................
.....................................................................................................................

`ÿç†ÿ÷ 
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Discover, design, and debate

 Collect objects made of different materials, such as plastic, wool, silk, rubber, polythene
sheet, paper, and metals. Rub one material with another and check if it attracts small
pieces of paper or not, that is, whether it gets charged or not. Record your observations
in a systematic manner and write a research paper.

 Imagine a scenario where the gravity disappears. Develop a story. Create a cartoon
strip to present your story.

 Organise a discussion in your class on the topic: Friction — a necessity or a problem?

Copper wire

Fig. 2.18

Straw
Lid

Jar
Aluminium

foil

Make a note of the discussion and state where friction is
a necessity and when it is a problem.

 Make your own spring balance with the help of your
teacher and calibrate it using standard weights. Now
measure the weights of different objects and calculate
the ratio of the weight and mass of different objects. Do
you observe a pattern?

 An electroscope is a device which can determine whether
an object is electrically charged. You can make your own
electroscope (Fig. 2.18) in your class with the help of
your teacher, test the device. Explore in what other ways
you may use this electroscope

14. State whether the following statements are True or False.
(i) A force is always required to change the speed of motion of an object.
(ii) Due to friction, the speed of the ball rolling on a flat ground increases.
(iii) There is no force between two charged objects placed at a small distance apart.

Fig. 2.17

15. A ball is released from the point P and moves along an inclined
plane and then along a horizontal surface as shown in the Fig.
2.17. It comes to stop at the point A on the horizontal surface.
Think of a way so that when the ball is released from the same
point P, it stops
i) before the point A ii) after crossing the point A.
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[ÿçþ§àÿçQ#†ÿ DNÿçSëÝçLÿ Ó†ÿ¿ Lÿç þç$¿æ ’ÿÉöæA >
i FLÿ ¯ÿÖìÀÿ S†ÿçÀÿ {¯ÿS ¨Àÿç̄ ÿˆÿö[ÿ LÿÀÿç̄ ÿæ ¨æBô Ó¯ÿö’ÿæ FLÿ ¯ÿÁÿ Aæ¯ÿÉ¿Lÿ >
ii WÌö~ {¾æSëô FLÿ Óþ†ÿÁÿ μÿíþç{Àÿ SÝë$#̄ ÿæ ¯ÿàÿúÀÿ { ÿ̄S ÿ̄õ•ç ¨æF >
iii AÅÿ ¯ÿ¿¯ÿ™æ[ÿ{Àÿ ÀÿQæ¾æB$#̄ ÿæ ’ÿëBsç `ÿæfö¾ëNÿ ÿ̄Öì þš{Àÿ {Lÿò~Óç ¯ÿÁÿ [ÿæÜÿ] >

`ÿç†ÿ÷ 

FLÿ ̄ ÿàÿú P ̄ ÿç¢ÿëÀÿë SÝæB’ÿçAæSàÿæ F¯ÿó FÜÿæ FLÿ Aæ[ÿ†ÿ Óþ†ÿÁÿ D¨{Àÿ S†ÿç
LÿÀÿç F ÿ̄ó †ÿæ'¨{Àÿ ̀ ÿç†ÿ÷ 2.17 {Àÿ {’ÿQæ¾æB$#̄ ÿæ ¨Àÿç FLÿ μÿíÓþæ;ÿÀÿ ṏÏ{Àÿ
S†ÿç Lÿ{Àÿ > FÜÿæ μÿíÓþæ;ÿÀÿ ¨õÏ{Àÿ A ¯ÿç¢ÿë{Àÿ AsLÿç¾æF > FLÿ D¨æß
¯ÿçÌß{Àÿ `ÿç;ÿæ LÿÀÿ ¾æÜÿæ ’ÿ́æÀÿæ ¯ÿàÿúsç Óþæ[ÿ P ¯ÿç¢ÿëÀÿë SÝæS{àÿ, FÜÿæ

i ¯ÿç¢ÿë A ¨í̄ ÿöÀÿë AsLÿç¾ç̄ ÿ >
ii ¯ÿç¢ÿë A A†ÿçLÿ÷þ LÿÀÿç̄ ÿæ ¨{Àÿ AsLÿç¾ç̄ ÿ >

Aǣ ÿçÍæÀÿ,  ¨ÀÿçLÿÅÿ[ÿæ H ¯ÿç†ÿLÿö

 â̈æÎçLÿú, ¨Éþ, {ÀÿÉþ, Àÿ¯ÿÀÿ, ¨àÿç$#[ÿú Óçsú, LÿæSf F¯ÿó ™æ†ÿë μÿÁÿç ¯ÿçμÿçŸ ÿ̄Öì{Àÿ †ÿçAæÀÿç ¯ÿÖìSëÝçLÿë
ÓóS÷Üÿ LÿÀÿ > {SæsçF ̄ ÿÖìLÿë A[ÿ¿ ̄ ÿÖì ÓÜÿç†ÿ WÓ F¯ÿó ¾æo LÿÀÿ {¾ FÜÿæ {dæs LÿæSfQƒLÿë AæLÿÌ}†ÿ
Lÿ{Àÿ Lÿç [ÿæÜÿ], A$öæ†ÿú FÜÿæ `ÿæfö {ÜÿæBdç Lÿç [ÿæÜÿ] > FLÿ ÿ̄¿¯ÿ×ç†ÿ D¨æß{Àÿ †ÿëþÀÿ ¨¾ö¿{¯ÿä~ sç̈ ç
ÀÿQ F¯ÿó FLÿ S{ ÿ̄Ì~æ ¨†ÿ÷ {àÿQ >

 FLÿ ̈ Àÿç×ç†ÿç LÿÅÿ[ÿæ LÿÀÿ, {¾Dôvÿæ{Àÿ þæšæLÿÌö~ A’ÿõÉ¿ {ÜÿæB¾æF > FÜÿæ A¯ÿàÿº[ÿ LÿÀÿç FLÿ LÿæÜÿæ~ê
÷̈Öì†ÿ LÿÀÿ > †ÿëþÀÿ LÿæÜÿæ~ê D¨×æ¨[ÿ LÿÀÿç̄ ÿæ ¨æBô FLÿ Lÿæsëö[ÿ `ÿç†ÿ÷ †ÿçAæÀÿç LÿÀÿ >

 †ÿëþ {É÷~ê{Àÿ "WÌö~ - FLÿ Aæ¯ÿÉ¿Lÿ†ÿæ [ÿæ FLÿ ÓþÓ¿æ?' ̄ ÿçÌß D¨{Àÿ FLÿ Aæ{àÿæ`ÿ[ÿæ Aæ{ßæf[ÿ
LÿÀÿ > Aæ{àÿæ`ÿ[ÿæÀÿ FLÿ {[ÿæsú ̈ ÷Öì†ÿ LÿÀÿ F¯ÿó WÌö~ {LÿDôvÿæ{Àÿ FLÿ Aæ¯ÿÉ¿Lÿ†ÿæ F¯ÿó {Lÿ{¯ÿ FLÿ
ÓþÓ¿æ LÿëÜÿ >

†ÿºæ †ÿæÀÿ

ÓÀÿë [ÿÁÿê(Î÷æ)
{WæÝ~ê
¨æ†ÿ÷
Aæàÿëþç[ÿçßþú

¨æ†ÿçAæ

 †ÿëþ ÉçäLÿZÿ ÓæÜÿæ¾¿{Àÿ †ÿëþÀÿ [ÿçfÀÿ Ø÷çèÿú [ÿçLÿç†ÿç ¨÷Öì†ÿ LÿÀÿ F ÿ̄ó
þæ[ÿLÿ Hf[ÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç FÜÿæLÿë `ÿçÜÿ§ç†ÿ LÿÀÿ > ¯ÿˆÿöþæ[ÿ ¯ÿçμÿçŸ
¯ÿÖìÀÿ Hf[ÿ þæ¨ F¯ÿó ¯ÿçμÿçŸ ¯ÿÖìÀÿ Hf[ÿ F¯ÿó ¯ÿÖì†ÿ´ A[ÿë̈ æ†ÿ
S~[ÿæ LÿÀÿ > †ÿë{þ {Óþæ[ÿZÿ þš{Àÿ {Lÿò~Óç Ó¸Lÿö {’ÿQëd Lÿç ?

 B{àÿLÿú{s÷æ{Ôÿæ ú̈ FLÿ ¾¦ ¾æÜÿæ FLÿ ¯ÿÖì{Àÿ { ÿ̄ð’ÿ¿ë†ÿçLÿ `ÿæfö Adç
Lÿç [ÿæÜÿ] [ÿç‚ÿöß LÿÀÿç̈ æÀÿç¯ÿ > †ÿë{þ †ÿëþ {É÷~ê{Àÿ ÉçäLÿZÿ ÓæÜÿæ¾¿{Àÿ
†ÿëþÀÿ [ÿçfÀÿ B{àÿLÿú{s÷æ{Ôÿæ ú̈ (`ÿç†ÿ÷ 2.18) †ÿçAæÀÿç LÿÀÿç̈ æÀÿç̄ ÿ F ÿ̄ó
FÜÿæLÿë ¨Àÿêäæ LÿÀÿç̈ æÀÿç̄ ÿ > †ÿë{þ FÜÿç  B{àÿLÿú{s÷æ{Ôÿæ ú̈ A[ÿ¿
{LÿDô D¨æß{Àÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̈ æÀÿç̄ ÿ †ÿæÜÿæ A[ÿëÓ¤ÿæ[ÿ LÿÀÿ >

`ÿç†ÿ÷
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Particulate Nature of
Matter 3

 Why is it possible to pile up stones or sand, but not a liquid like water?
 Why does water take the shape of folded hands but lose that shape

when released?
 We cannot see air, so how does it add weight to an inflated balloon?
 Is the air we breathe today the same that existed thousands of year?
 Share your questions

Learners will be able to:
 Recognizes that matter is composed of extremely minute particles.

(CG-1)
 Understands that the constituent particles of a substance do not change by

breaking or melting it. (CG-1)
 Compares solids, liquids, and gases and their state changes based on the

differences in the attraction between particles. (CG-1)
 Identifies the differences between boiling and evaporation processes as those

in which particles gain energy and move further apart. (CG-1)
 Applies the compressibility of gases to their daily life applications. (CG-1)
 Explains diffusion in liquids and gases as evidence for the continuous motion

of particles. (CG-1)

Probe and Ponder
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_\û[ðe KYòKû _âKéZò

 ¨$Àÿ Lÿçºæ ¯ÿæàÿç S’ÿæ †ÿçAæÀÿç LÿÀÿç̄ ÿæ Ó»¯ÿ, Lÿç;ÿë ¨æ~ç ¯ÿæ †ÿÀÿÁÿ ¨’ÿæ$ö FμÿÁÿç S’ÿæ LÿÀÿç̄ ÿæ Ó»¯ÿ [ÿë{Üÿô LÿæÜÿ]Lÿç ?
 ’ÿëB Üÿæ†ÿ ̈ æ ë̈àÿç{Àÿ ¨æ~ç ÀÿQ#{àÿ [ÿç”}Î AæLÿæÀÿ ¯ÿÜÿ[ÿ Lÿ{Àÿ, Lÿç;ÿë ̈ æ~ç ÞæÁÿç{’ÿ¯ÿæ ¨{Àÿ {Ó AæLÿæÀÿ Àÿ{Üÿ

[ÿæÜÿ] LÿæÜÿçôLÿç ?
 Aæ{þ ¯ÿæßë †ÿ {’ÿQ#̈ æÀÿë [ÿæÜÿëô, {†ÿ{¯ÿ üÿëàÿç$#̄ ÿæ {¯ÿàÿë[ÿú μÿç†ÿ{Àÿ ÀÿÜÿç FÜÿæ Lÿç̈ Àÿç †ÿæÜÿæÀÿ Hf[ÿ ¯ÿõ•ç LÿÀÿëdç ?
 Aæfç Aæ{þ ÉǽÓLÿ÷çßæ{Àÿ {¾Dô ¯ÿæßë ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿëdë, †ÿæÜÿæ Lÿ'~ ÜÿfæÀÿ ÜÿfæÀÿ ¯ÿÌö í̈{¯ÿö $#̄ ÿæ ÿ̄æßë ÓÜÿ

Óþæ[ÿ Lÿç ?
 †ÿëþ þ[ÿ{Àÿ $#̄ ÿæ FÜÿç̈ Àÿç Lÿçdç ¨÷É§ ¨ÀÿØÀÿ ÓÜÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿ >

@ ê̂i§û̂  I Pò«^

3

Éçäæ$öêþæ{[ÿ......
 ¨’ÿæ$ö A†ÿçäë’ÿ÷ Lÿ~çLÿæSëÝçLÿ ’ÿ́æÀÿæ ÓõÎç {ÜÿæB$#̄ ÿæ fæ~ç̈ æÀÿç{ ÿ̄ > CG - 1
 FLÿ ¨’ÿæ$öLÿë μÿæèÿç̄ ÿæ ¯ÿæ †ÿÀÿÁÿæB¯ÿæ ’ÿ́æÀÿæ {Ó$#{Àÿ $#̄ ÿæ ÓóWsLÿ Lÿ~çLÿæSëÝçLÿ

¨Àÿç̄ ÿˆÿö[ÿ {ÜÿæB[ÿ$#̄ ÿæ ¯ÿëlç̈ æÀÿç{¯ÿ > CG - 1
 Lÿ~çLÿæSëÝçLÿ þš{Àÿ $#̄ ÿæ AæLÿÌö~Àÿ μÿçŸ†ÿæ A[ÿëÓæ{Àÿ Lÿvÿç[ÿ, †ÿÀÿÁÿ F¯ÿó S¿æÓêß

A¯ÿ×æÀÿ ¨Àÿç̄ ÿˆÿö[ÿLÿë †ÿëÁÿ[ÿæ LÿÀÿç{¯ÿ > CG - 1
 Lÿ~çLÿæSëÝçLÿ ÉNÿç S÷Üÿ~ LÿÀÿç ’ÿíÀÿLÿë ¾ç̄ ÿæ ÷̈Lÿ÷çßæ Àÿí̈ {Àÿ Ùÿës[ÿæZÿ F¯ÿó ̄ ÿæÑêμÿ¯ÿ[ÿ

þš{Àÿ ¨æ$öLÿ¿ `ÿçÜÿ§ç̈ æÀÿç{¯ÿ  > CG - 1
 S¿æÓúÀÿ Óó¨êÝ†ÿæ ™þöLÿë {Óþæ[ÿZÿ {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ{Àÿ ÷̈{ßæS LÿÀÿç{¯ÿÿ >

CG - 1
 Lÿ~çLÿæSëÝçLÿÀÿ [ÿçÀÿ;ÿÀÿ S†ÿçÀÿ [ÿç’ÿÉö[ÿ Àÿí{¨ †ÿÀÿÁÿ {¯ÿó S¿æÓúÀÿ ¯ÿçÓÀÿ~ ™þö

¯ÿ‚ÿö[ÿæ LÿÀÿç{¯ÿÿ > CG - 1
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You might have collected pebbles and stones from the sand while playing on a riverbank or
a beach. Where do these pebbles, stones, and sand come from?

In the mountains, rocks gradually break down due to erosion. Rivers flowing through
these regions carry along the eroded rock pieces. As the rivers flow, they continue to break
down the rocks further into pebbles, stones, sand; and transport large quantities
of them to the plains.

The bigger rocks are eventually broken down into finer grains of sand and clay. Is this grain
the smallest unit of a bigger rock or can these grains of sand and clay be broken down further?

Let us find out!

Activity 3.1: Let us explore

 Take a stick of chalk (Fig. 3.1(a)) and break it into two pieces (Fig.
3.1(b)).

 Continue breaking the chalk till it becomes difficult to break it further
by hand.

 Grind the small pieces of chalk thus obtained (Fig. 3.1(c)) using mortar
and pestle.

 Observe the fine powder of chalk with a magnifying glass (Fig. 3.1(d)).
 What do you observe?
 Each tiny grain you observe is still a speck of chalk.

Recall Class 7 chapter ‘‘Changes Around Us , Is
grinding chalk a physical change or a chemical change?
You learnt that the chalk does not change into a new
substance on grinding. It is a physical change in which
only the size of each speck of chalk has reduced further.

Fig. 3.1: (a) A stick of chalk; (b)
The chalk stick broken into two

pieces; (c) A piece of chalk
ground into fine powder; (d) A
close-up view of chalk powder

under a magnifying glass

Is every speck of this fine chalk
powder still composed of the
same substance, or has it
changed into something else on
breaking or grinding?

3.1 What Is Matter Composed of?

(a)

(b)

(c)

(d)
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†ÿë{þ [ÿ’ÿê LÿíÁÿ{Àÿ Lÿçºæ {¯ÿÁÿæμÿíþç{Àÿ {QÁÿë$#̄ ÿæ Óþß{Àÿ ÿ̄æàÿçÀÿë {SæÝç F ÿ̄ó ¨$Àÿ ÓóS÷Üÿ LÿÀÿç$#̄ ÿ > FÜÿç
{SæÝç, ¨$Àÿ F¯ÿó ¯ÿæàÿç {LÿDôvÿæÀÿë Aæ{Ó ?

¨¯ÿö†ÿ{Àÿ ¨$ÀÿSëÝçLÿ Lÿ÷þæS†ÿ äß {Üÿ†ÿë ™ê{Àÿ ™ê{Àÿ μÿæèÿç¾æF > FÜÿç AoÁÿ {’ÿB ¨÷̄ ÿæÜÿç†ÿ
[ÿ’ÿêSëÝçLÿ äß {ÜÿæB$#̄ ÿæ ̈ $Àÿ QƒSëÝçLÿë Óæèÿ{Àÿ {[ÿB¾æAæ;ÿç, [ÿ’ÿêSëÝçLÿ ̈ ÷̄ ÿæÜÿç†ÿ {Üÿ ÿ̄æ ÓÜÿç†ÿ, {Óþæ{[ÿ
¨$ÀÿSëÝçLÿë AæÜÿëÀÿç μÿæèÿç {SæÝç, ¨$Àÿ, ¯ÿæàÿç{Àÿ ¨Àÿç~†ÿ LÿÀÿç `ÿæàÿç$æ;ÿç F ÿ̄ó {ÓSëÝçLÿë ¯ÿÜÿë ¨Àÿçþæ~{Àÿ
Óþ†ÿÁÿ AoÁÿLÿë ¨Àÿç̄ ÿÜÿ[ÿ LÿÀÿ;ÿç >

¯ÿÝ ¯ÿÝ ¨$ÀÿSëÝçLÿ {ÉÌ{Àÿ ¯ÿæàÿç F¯ÿó þæsçÀÿ Óíä½ Lÿ~çLÿæ{Àÿ ¨Àÿç~†ÿ ÜÿëF > FÜÿç Lÿ~çLÿæ Lÿ'~ FLÿ
¯ÿÝ ¨$ÀÿÀÿ Ó¯ÿëvÿæÀÿë äë’ÿ÷†ÿþ FLÿLÿ [ÿæ FÜÿç ¯ÿæàÿç F¯ÿó þæsç Lÿ~çLÿæSëÝçLÿë AæÜÿëÀÿç μÿæèÿç ’ÿçAæ¾æB¨æÀÿç̄ ÿ >

AæÓ fæ~ç ÿ̄æ !

Lÿæ¾ö¿LÿÁÿæ¨  3.1 : AæÓ A{[ÿ´Ì~ LÿÀÿç̄ ÿæ

 FLÿ `ÿLÿú QÝç [ÿçA `ÿç†ÿ÷ a F ÿ̄ó FÜÿæLÿë ’ÿëB Qƒ LÿÀÿ > `ÿç†ÿ÷ b
 Üÿæ†ÿ{Àÿ μÿæèÿç̄ ÿæ LÿÎLÿÀÿ {Üÿ¯ÿæ ¨¾ö¿;ÿ `ÿLÿú μÿæèÿç̄ ÿæ fæÀÿç ÀÿQ >
 FÜÿç̈ Àÿç þçÁÿç$#̄ ÿæ {dæs {dæs `ÿLÿú QƒSëÝçLÿë `ÿç†ÿ÷ c {¨Ì~ ¾¦ ¯ÿ¿¯ÿÜÿæÀÿ

LÿÀÿç {¨Ìç ’ÿçA > FÜÿæ’ÿǽÀÿæ `ÿLÿú Qƒ `ÿí‚ÿö{Àÿ ¨Àÿç~†ÿ {ÜÿæB¾ç̄ ÿ >
 FLÿ ¨Àÿç̄ ÿ•öLÿ {àÿ[ÿÛ ÓæÜÿæ¾¿{Àÿ ̀ ÿLÿúÀÿ Óíä½ ̀ ÿí‚ÿöLÿë ¨¾ö¿{¯ÿä~ LÿÀÿ > `ÿç†ÿ÷ d
 †ÿë{þ Lÿ'~ {’ÿQëd 
 †ÿë{þ {’ÿQë$#̄ ÿæ ÷̈{†ÿ¿Lÿ {dæs ’ÿæ[ÿæ F{¯ÿ ¯ÿç FLÿ `ÿLÿúÀÿ Lÿ~çLÿæ A{s >

Ó©þ {É÷~ê{Àÿ ¨Þç$#̄ ÿæ Aæþ `ÿ†ÿë…¨æÉ´öÀÿ ¨Àÿç̄ ÿˆÿö[ÿ:
{μÿò†ÿçLÿ F ÿ̄ó ÀÿæÓæß[ÿçLÿ ¨Àÿç̄ ÿˆÿö[ÿ Lÿë þ{[ÿ ¨LÿæA - `ÿLÿú
{¨Ìç̄ ÿæ FLÿ {μÿò†ÿçLÿ ¨Àÿç̄ ÿˆÿö[ÿ [ÿæ ÀÿæÓæß[ÿçLÿ ¨Àÿç̄ ÿˆÿö[ÿ ?
†ÿë{þ fæ~çd {¾ {¨Ìç̄ ÿæ ’ÿ́æÀÿæ ̀ ÿLÿú FLÿ [ÿí†ÿ[ÿ ̈ ’ÿæ$ö{Àÿ ̈ Àÿç̄ ÿ ÿ̂ö[ÿ
ÜÿëF [ÿæÜÿ] > FÜÿæ FLÿ {μÿò†ÿçLÿ ¨Àÿç̄ ÿˆÿö[ÿ, {¾Dô$#{Àÿ {Lÿ̄ ÿÁÿ
÷̈{†ÿ¿Lÿ `ÿLÿú Lÿ~çLÿæÀÿ AæLÿæÀÿ AæÜÿëÀÿç Üÿ÷æÓ ¨æBdç >

`ÿç†ÿ÷ 3.1: (a) `ÿLÿú QÝç (b) ÿ̀Lÿú
QÝç ’ÿëB Qƒ{Àÿ μÿæèÿçSàÿæ

(c) `ÿLÿúÀÿ FLÿ QƒLÿë Óíä½ `ÿí‚ÿö{Àÿ
¨Àÿç~†ÿ LÿÀÿæSàÿæ (d) ¨Àÿç̄ ÿ•öLÿ
{àÿ[ÿÛ&ú ’ÿ´æÀÿæ `ÿLÿú `ÿí‚ÿöLÿë Óþê¨Àÿë

{’ÿQ#̄ ÿæ

FÜÿç Óíä½ ̀ ÿLÿú ̀ ÿí‚ÿö{Àÿ ̈ ÷{†ÿ¿Lÿ Lÿ~çLÿæ F{¯ÿ
¯ÿç Óþæ[ÿ ̈ ’ÿæ$ö{Àÿ Svÿç†ÿ, [ÿæ FÜÿæ μÿæèÿç̄ ÿæ
Lÿçºæ {¨Ìç̄ ÿæ ̈ {Àÿ A[ÿ¿ Àÿí̈ {Àÿ ̈ Àÿç̄ ÿ̂ ÿö[ÿ
{ÜÿæBdç ?

¨’ÿæ$ö LÿæÜÿæLÿë {[ÿB Svÿç†ÿ ?

(a)

(b)

(c)

(d)
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These specks of chalk powder can be broken further into smaller particles by further
grinding. Let us imagine that this process of grinding continues. Eventually, we would
reach a stage where the chalk particles cannot be broken down any further.

The tiny units obtained at this stage are
the basic building blocks that the chalk was
made up of. This means that one whole piece
of chalk was made up of a large number of
smaller units. These units are called constituent

particles of chalk. A constituent particle is the basic unit that makes up a larger piece of
a substance or material. Just like chalk, the grains of sand and clay are not the smallest
units of bigger rocks. These are also made up of a large number of their constituent
particles.
Let us explore further!
Recall the dissolution of sugar into water to form a solution. What happens to sugar
when it is dissolved in water?

Are the units of chalk
obtained in this manner
considered the smallest
units of chalk?

Activity 3.2: Let us Perform

 Fill a glass tumbler with drinking water.

 Put two teaspoons of sugar into it.

 Do not stir the water. Taste a small spoonful

of water from the top layer of the glass.

Perform the activity under the
supervision of a teacher or an adult.
Never eat or drink anything unless
asked to.

Saftey first

Does the water taste sweet?
 Now, stir the water until the sugar dissolves completely (Fig.

3.2).
 Again taste a spoonful of water from the top layer.

What difference in taste do you notice? Does it taste sweet?
Since the top layer of water tastes sweet after dissolving

sugar, it must be present in the solution. Do you observe any sugar
particles in the solution?

Sugar particles can no longer be observed but their presence
can be sensed by taste. When sugar dissolves in water, it breaks
up into its constituent particles which cannot be broken down
further. Each tiny grain of sugar is made up of millions and millions
of such constituent particles.

Fig. 3.2: Dissolving
sugar in water
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FÜÿç ̀ ÿLÿú ̀ ÿí‚ÿöÀÿ Lÿ~çLÿæSëÝçLÿë A™#Lÿ {¨Ì~ ’ÿǽÀÿæ AæÜÿëÀÿç {dæs {dæs Lÿ~çLÿæ{Àÿ μÿèÿæ¾æB ̈ æÀÿç̄ ÿ > AæÓ
LÿÅÿ[ÿæ LÿÀÿç̄ ÿæ {¾ FÜÿç {¨Ì~ ̈ ÷Lÿ÷çßæ fæÀÿç ÀÿÜÿç̄ ÿæ ’ÿǽÀÿæ {ÉÌ{Àÿ F¨Àÿç A¯ÿ×æ{Àÿ ̈ Üÿoç̄ ÿ {¾Dôvÿç ̀ ÿLÿú
Lÿ~çLÿæSëÝçLÿë AæD μÿæèÿç {Üÿ ÿ̄ [ÿæÜÿ] >

FÜÿç D¨æß{Àÿ þçÁÿë$#¯ÿæ `ÿLÿú
Lÿ~çLÿæSëÝçLÿë ̀ ÿLÿúÀÿ Ó ÿ̄ëvÿæÀÿë äë’ÿ÷†ÿþ
FLÿLÿ μÿæ¯ÿ{Àÿ ™Àÿç{[ÿ¯ÿæ Lÿç ?

Lÿæ¾ö¿LÿÁÿæ¨  3.2 : AæÓ ¨Àÿêäæ LÿÀÿç̄ ÿæ

 FLÿ Lÿæ`ÿ ¨æ†ÿ÷{Àÿ ¨æ[ÿêß fÁÿ μÿˆÿ} LÿÀÿ >
 F$#{Àÿ ’ÿëB `ÿæþ`ÿ `ÿç[ÿç ¨LÿæA >
 fÁÿLÿë Wæ+ [ÿæÜÿ] > Lÿæ`ÿ ¨æ†ÿ÷ ¨æ~çÀÿ D¨Àÿ ÖÀÿÀÿë

{SæsçF {dæs `ÿæþ`ÿ ¨æ~ç  {[ÿB `ÿæQ, ¨æ~ç  þçvÿæ
àÿæSëdç Lÿç ?

 ¯ÿˆÿöþæ[ÿ `ÿç[ÿç Ó í̧‚ÿö μÿæ¯ÿ{Àÿ ’ÿ÷̄ ÿêμÿí†ÿ {Üÿ¯ÿæ ¨¾ö¿;ÿ
¨æ~çLÿë `ÿç†ÿ÷ Wæ+ë$æA >

 ¨ë~ç ${Àÿ D¨Àÿ ÖÀÿÀÿë {SæsçF `ÿæþ`ÿ ¨æ~ç `ÿæQ >
Ó́æ’ÿ{Àÿ †ÿëþLÿë Lÿçdç ̈ æ$öLÿ¿ f~æ¨Ýëdç ? FÜÿæÀÿ Ó́æ’ÿ
þçvÿæ Lÿç ?

f{~ ÉçäLÿ Lÿçºæ ̄ ÿßÔÿZÿ †ÿ̂ ÿ́ǣ ÿ™æ[ÿ{Àÿ Lÿæ¾ö¿
LÿÀÿ, [ÿ LÿÜÿç̄ ÿæ ¨¾ö¿;ÿ {Lÿò~Óç fç[ÿçÌÀÿ Ó́æ’ÿ
`ÿæQ#̄ ÿæLÿë Lÿçºæ ¨çB¯ÿæLÿë {`ÿÎæ LÿÀÿ [ÿæÜÿç >

`ÿç†ÿ÷ 3.2: fÁÿ{Àÿ `ÿç[ÿç
þç{ÁÿB¯ÿæ

FÜÿç ¨¾ö¿æß{Àÿ ¨÷æ© Óíä½ Lÿ~çLÿæ {ÜÿDdç {ÓÜÿç þíÁÿ
[ÿçþöæ~æŠLÿ FLÿLÿ {¾Dô$#Àÿë ̀ ÿLÿú †ÿçAæÀÿç {ÜÿæB$#àÿæ > FÜÿæÀÿ
A$ö {ÜÿDdç {SæsçF Ó¸í‚ÿö ̀ ÿLÿú Qƒ ̄ ÿÜÿë ÓóQ¿Lÿ äë’ÿ÷†ÿþ
FLÿLÿLÿë {[ÿB Svÿç†ÿ {ÜÿæB$#àÿæ > FÜÿç FLÿLÿSëÝçLÿë `ÿLÿúÀÿ

Svÿ[ÿLÿæÀÿê Lÿ~çLÿæ LÿëÜÿæ¾æF > FLÿ Svÿ[ÿLÿæÀÿê Lÿ~çLÿæ {ÜÿDdç {þòÁÿçLÿ FLÿLÿ ¾æÜÿæ FLÿ ¨’ÿæ$ö Lÿçºæ
ÓæþS÷êÀÿ FLÿ ÿ̄Ý QƒLÿë Svÿ[ÿ Lÿ{Àÿ > `ÿLÿú ¨Àÿç ¯ÿæàÿç F ÿ̄ó þæsçÀÿ Lÿ~çLÿæ ¯ÿÝ ¨$ÀÿÀÿ Ó¯ÿëvÿæÀÿë {dæs
FLÿLÿ [ÿë{Üÿô > FÜÿç ¯ÿÝ ¨$Àÿ {Óþæ[ÿZÿ ¯ÿÜÿë ÓóQ¿Lÿ Svÿ[ÿLÿæÀÿê Lÿ~çLÿæLÿë {[ÿB Svÿç†ÿ >
AæÓ A™#Lÿ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæ !
`ÿç[ÿçLÿë ̈ æ~ç{Àÿ ’ÿ÷̄ ÿêμÿí†ÿ LÿÀÿç FLÿ ’ÿ÷̄ ÿ~ †ÿçAæÀÿç LÿÀÿç̄ ÿæ Lÿ$æ þ{[ÿ ̈ LÿæA, ̀ ÿç[ÿç ̈ æ~ç{Àÿ ’ÿ÷̄ ÿêμÿí†ÿ {Üÿ{àÿ Lÿ'~
ÜÿëF ?

`ÿç[ÿç ’ÿ÷̄ ÿêμÿí†ÿ {ÜÿæB¾ç̄ ÿæ ¨{Àÿ ¨æ~çÀÿ D¨Àÿ ÖÀÿÀÿ Ó́æ’ÿ þçvÿæ
{ÜÿD$#̄ ÿæÀÿë, ’ÿ÷̄ ÿ~{Àÿ FÜÿæÀÿ D¨×ç†ÿç [ÿçÊÿç†ÿ LÿÀÿçÜÿëF > †ÿë{þ Lÿ'~ ’ÿ÷̄ ÿ~{Àÿ
{Lÿò~Óç `ÿç[ÿç Lÿ~çLÿæ {’ÿQ#̈ æÀÿëd Lÿç ?

`ÿç[ÿç Lÿ~çLÿæSëÝçLÿë AæD {’ÿQæ¾æB¨æÀÿç̄ ÿ [ÿæÜÿ], Lÿç;ÿë Óǽ’ÿ ’ÿǽÀÿæ †ÿæÀÿ
D¨×ç†ÿç A[ÿëμÿ¯ÿ LÿÀÿæ¾æB ¨æÀÿç̄ ÿ > {¾{†ÿ{¯ÿ{Áÿ ÿ̀ç[ÿç ¨æ~ç{Àÿ ’ÿ÷̄ ÿêμÿë†ÿ
ÜÿëF, FÜÿæÀÿ D¨æ’ÿæ[ÿSëÝçLÿ Lÿ~çLÿæ{Àÿ μÿæèÿç¾æF fæÜÿæLÿë AæD ̈ ë[ÿ¯ÿöæÀÿ μÿæèÿç
’ÿçAæ¾æB ¨æÀÿç̄ ÿ [ÿæÜÿ] > `ÿç[ÿçÀÿ ÷̈{†ÿ¿Lÿ {dæs ’ÿæ[ÿæ {ÓÜÿçμÿÁÿç àÿä àÿä äë’ÿ÷
Lÿ~çLÿæ{Àÿ Svÿç†ÿ >

ÓëÀÿäæ ÷̈${þ
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Chalk and sugar can both be
broken down into their constituent
particles. But how are the
constituent particles held together
to form the solid pieces we see?

Activities 3.1 and 3.2 support the idea that matter is composed of a large number of
extremely small particles. These particles are so small that they cannot be seen even through
an ordinary microscope.

The tiny sugar particles separate and occupy the available spaces between the water
particles. These spaces between the particles are known as interparticle spaces.

But, where did
the sugar go?

The constituent particles of matter are held together through forces which are attractive
in nature. These forces are called interparticle attractions. The strength of these attractions
depends on the nature of the substance and the interparticle distance. Even a slight increase
in the distance decreases the interparticle forces drastically. The strength of these forces
ultimately decides the physical state of the substances.

Do you know that since ancient times, people have been thinking about how
far things could be broken down and what is matter made up of?

Acharya Kanad, an ancient Indian philosopher, first spoke about the idea
of a Parmanu (atom). He believed that matter is made up of tiny, indivisible
eternal particles called Parmanu. This idea was written in his work called
Vaisheshika Sutras.

Our scientific heritage

3.2 What Decides Different States of Matter?
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`ÿLÿú F¯ÿó `ÿç[ÿç DμÿßLÿë {Óþæ[ÿZÿÀÿ
Svÿ[ÿLÿæÀÿê Lÿ~çLÿæ{Àÿ μÿæèÿç ’ÿçAæ¾æB¨æÀÿç̄ ÿ
Lÿç ? Lÿç;ÿë Aæ{þ {’ÿQë$#̄ ÿæ Lÿvÿç[ÿ QƒSëÝçLÿ
Svÿ[ÿ LÿÀÿç̄ ÿæ ¨æBô Lÿ~çLÿæSëÝçLÿë Lÿç̈ Àÿç
FLÿævÿç ÀÿQæ¾æB$æF ?

Lÿæ¾ö¿LÿÁÿæ¨ F¯ÿó FÜÿç ™æÀÿ~æLÿë Óþ$ö[ÿ Lÿ{Àÿ {¾ ̈ ’ÿæ$ö ¯ÿÜÿë ÓóQ¿Lÿ A†ÿ¿;ÿ äë’ÿ÷ Lÿ~çLÿæ
’ÿ́æÀÿæ Svÿç†ÿ > FÜÿç Lÿ~çLÿæSëÝçLÿ F{†ÿ {dæs {¾ Óæ™æÀÿ~ A~ë̄ ÿêä~ ¾¦ ÓæÜÿæ¾¿{Àÿ þš {ÓSëÝçLÿë
{’ÿQ#̈ æÀÿç̄ ÿ [ÿæÜÿ] >

äë’ÿ÷ `ÿç[ÿç Lÿ~çLÿæSëÝçLÿ ¨ÀÿØÀÿ AàÿSæ {Üÿ{¯ÿ F ÿ̄ó fÁÿ Lÿ~çLÿæSëÝçLÿ þš{Àÿ $#̄ ÿæ ×æ[ÿSëÝçLÿ A™#LÿæÀÿ LÿÀÿ;ÿç >
Lÿ~çLÿæSëÝçLÿ þš{Àÿ $#̄ ÿæ FÜÿç ×æ[ÿSëÝçLÿë Aæ;ÿ…Lÿ~çLÿæ ×æ[ÿ LÿëÜÿæ¾æF >

Lÿç;ÿë, `ÿç[ÿç Sàÿæ
LÿëAæ{Ý ?

¨’ÿæ$öÀÿ Lÿ~çLÿæSëÝçLÿ AæLÿÌö~ ¯ÿÁÿ ’ÿ´æÀÿæ ¨ÀÿØÀÿ ’ÿõÞ μÿæ¯ÿ{Àÿ ¯ÿæ¤ÿç {ÜÿæB ÀÿÜÿç$æAæ;ÿç > FÜÿç ÿ̄ÁÿLÿë
Aæ;ÿ…Lÿ~çLÿæ AæLÿÌö~ ¯ÿÁÿ LÿëÜÿæ¾æF > FÜÿç AæLÿÌö~ ¯ÿÁÿÀÿ Óæþ$ö¿ ¨’ÿæ$öÀÿ ÷̈Lÿõ†ÿç F¯ÿó Aæ;ÿ…Lÿ~çLÿæ ’ÿíÀÿ†ÿæ
D¨{Àÿ [ÿçμÿöÀÿ Lÿ{Àÿ > ’ÿíÀÿ†ÿæ{Àÿ Óæþæ[ÿ¿ ¯ÿõ•ç þš Aæ;ÿ…Lÿ~çLÿæ ÿ̄ÁÿLÿë ¯ÿÜÿë ¨Àÿçþæ~{Àÿ Üÿ÷æÓ Lÿ{Àÿ > FÜÿç
¯ÿÁÿSëÝçLÿÀÿ Óæþ$ö¿ Üÿ] ¨’ÿæ$öSëÝçLÿÀÿ {μÿò†ÿçLÿ A¯ÿ×æLÿë [ÿç•öæÀÿç†ÿ LÿÀÿç$æF >

†ÿë{þ fæ~çd Lÿç ÷̈æ`ÿê[ÿ LÿæÁÿÀÿë {àÿæLÿþæ{[ÿ μÿæ¯ÿë$#{àÿ {¾ fç[ÿçÌSëÝçLÿë {Lÿ{†ÿ ¨¾ö¿;ÿ μÿæèÿç
’ÿçAæ¾æB¨æÀÿç̄ ÿ F¯ÿó ¨’ÿæ$öSëÝçLÿ {LÿDô$#{Àÿ †ÿçAæÀÿç ?

÷̈æ`ÿê[ÿ μÿæÀÿ†ÿêß ’ÿæÉö[ÿçLÿ Aæ`ÿæ¾ö¿ Lÿ~æ’ÿ ̈ ÷${þ ̈ Àÿþæ~ëÀÿ ™æÀÿ~æ {’ÿB$#{àÿ > {Ó
¯ÿçÉ́æÓ LÿÀÿë$#{àÿ {¾ ¨’ÿæ$ö äë’ÿ÷, A¯ÿçμÿæf¿ `ÿçÀÿ×æßê Lÿ~çLÿæ ’ÿǽÀÿæ Svÿç†ÿ, ¾æÜÿæLÿë ¨Àÿþæ~ë
LÿëÜÿæ¾æF > FÜÿç ™æÀÿ~æ †ÿæZÿÀÿ ""{ ÿ̄ð{ÉÌçLÿ Óí†ÿ÷'' [ÿæþLÿ S÷¡ÿ{Àÿ ¯ÿ‚ÿ}†ÿ {ÜÿæBdç >

AæþÀÿ {¯ÿðjæ[ÿçLÿ G†ÿçÜÿ¿

¨’ÿæ$öÀÿ ¯ÿçμÿçŸ A¯ÿ×æ Lÿ'~ [ÿç•öæÀÿç†ÿ Lÿ{Àÿ ?
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Let us explore how these attractions vary in different states.
3.2.1 Solid state
How are constituent particles held together in solids?

Activity 3.3 : Let us findout

 Collect a few solid objects, such as a piece of iron
or an iron nail, a piece of rock salt, a stone, a piece
of wood, a key, and a piece of aluminium (Fig. 3.3).

 Observe their shapes and sizes.
 Try hammering them.
 In which of the above six objects do you think

particles are strongly held together?
You must have noticed that all these objects are solids.

They have a definite shape and volume. This is due to
the fact that in solids, the particles are tightly packed

Fig. 3.3: Some solids

and the interparticle attractions are very strong. These strong forces of attraction hold the
particles in fixed positions, preventing them from moving freely (Fig. 3.4(a)).

The particles can only move to and fro about their positions (vibrate or oscillate) but
cannot move past each other.

When solids are heated, their particles vibrate more
vigorously (Fig. 3.4(b)). A stage is reached when these vibrations
become so vigorous that the particles start leaving their position.
The interparticle forces of attraction get weakened and the solid
gets converted into the liquid state (Fig. 3.4(c)). The temperature
at which this happens is the melting point of the solid.

In the solid state, is
there any way to move
these particles apart?

Fig. 3.4: Magnified schematic pictures of melting of a solid

(a) Solid (b) Particles with
increased vibrations

(c) Liquid
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AæÓ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæ {¾ ÿ̄çμÿçŸ A ÿ̄×æ{Àÿ ¨’ÿæ$öÀÿ Lÿ~çLÿæSëÝçLÿÀÿ FÜÿç AæLÿÌö~ ÿ̄Áÿ Lÿç̈ Àÿç μÿçŸ {ÜÿæB$æF >
Lÿvÿç[ÿ A¯ÿ×æ

Lÿvÿç[ÿ ¨’ÿæ$ö{Àÿ Lÿ~çLÿæSëÝçLÿ Lÿç̈ Àÿç FLÿ†ÿ÷ç†ÿ {ÜÿæB ÀÿÜÿç$æ;ÿç >

Lÿæ¾ö¿LÿÁÿæ¨  3.3 : AæÓ fæ~ç̄ ÿæ

 Lÿçdç Lÿvÿç[ÿ ¨’ÿæ$ö ÓóS÷Üÿ LÿÀÿ, {¾¨ÀÿçLÿç àÿëÜÿæ Qƒ Lÿçºæ
àÿëÜÿæ Lÿ+æ, {Óð¤ÿ¯ÿ àÿ¯ÿ~ ’ÿæ[ÿæ, ¨$Àÿ, Lÿævÿ Qƒ, `ÿæ ÿ̄ç
Lÿævÿç F¯ÿó Aæàÿëþç[ÿçßþú Qƒ (`ÿç†ÿ÷ ) >

 {Óþæ[ÿZÿÀÿ AæLÿõ†ÿç H AæLÿæÀÿ [ÿçÀÿêä~ LÿÀÿ >
 {Óþæ[ÿZÿë Üÿæ†ÿëÝç{Àÿ AæWæ†ÿ LÿÀÿ >
 D¨{ÀÿæNÿ dAsç ¨’ÿæ$ö þšÀÿë {LÿDôsç{Àÿ Lÿ~çLÿæSëÝçLÿ ’ÿõÞ

μÿæ ÿ̄{Àÿ FLÿævÿç ¯ÿæ¤ÿç ÀÿÜÿç$æF { ÿ̄æàÿç †ÿë{þ μÿæ¯ÿëd ?
†ÿë{þ [ÿçÊÿß àÿä¿ LÿÀÿç$#̄ ÿ {¾ FÜÿç ÓþÖ ̄ ÿÖì Lÿvÿç[ÿ > {Óþæ[ÿZÿÀÿ
FLÿ [ÿç”}Î AæLÿæÀÿ F ÿ̄ó Aæß†ÿ[ÿ Adç > FÜÿç Lÿvÿç[ÿ ¨’ÿæ$öÀÿ
Lÿ~çLÿæSëÝçLÿ þš{Àÿ Aæ;ÿ…Lÿ~çLÿæ AæLÿÌö~ ÿ̄Áÿ ÿ̄Üÿë†ÿ ÉNÿçÉæÁÿê

`ÿç†ÿ÷ 3.4: SÁÿç†ÿ Lÿvÿç[ÿÀÿ ¨Àÿç̄ ÿ•}†ÿ Óí`ÿ[ÿæ `ÿç†ÿ÷

      (a) Lÿvÿç[ÿ (b) ÿA™#Lÿ Lÿ¸[ÿ¾ëNÿ Lÿ~çLÿæ (c)ÿ†ÿÀÿÁÿ

{Üÿ ÿ̄æ LÿæÀÿ~Àÿë FÜÿç Lÿ~çLÿæSëÝçLÿ FLÿævÿç ÿ̄æ¤ÿç {ÜÿæB ÀÿÜÿç$æAæ;ÿç > FÜÿç AæLÿÌö~ ÿ̄Áÿ {¾æSëô Lÿvÿç[ÿ ¨’ÿæ$öÀÿ
Lÿ~çLÿæ þëNÿ μÿǣ ÿ{Àÿ S†ÿç [ÿ LÿÀÿç FLÿ [ÿç”}Î ×æ[ÿ{Àÿ A ÿ̄×æ[ÿ LÿÀÿç$æF > ÿ̀ç†ÿ÷ a
FÜÿç Lÿ~çLÿæ {Lÿ¯ÿÁÿ [ÿçf ×æ[ÿ{Àÿ AS¨d S†ÿç(Lÿó¨[ÿ ¯ÿæ {’ÿæÁÿ[ÿ) LÿÀÿç̈ æÀÿç{¯ÿ Lÿç;ÿë {SæsçF ×æ[ÿÀÿë
A[ÿ¿ ×æ[ÿLÿë ¾æB¨æÀÿç{ ÿ̄ [ÿæÜÿ] >

{¾{†ÿ{¯ÿ{Áÿ Lÿvÿç[ÿ ̈ ’ÿæ$öLÿë SÀÿþ LÿÀÿæ¾æF, {Óþæ[ÿZÿÀÿ Lÿ~çLÿæSëÝçLÿ
A™#Lÿ {fæÀÿ{Àÿ Lÿ¸ç†ÿ ÜÿëA;ÿç `ÿç†ÿ÷ b > FLÿ [ÿç”}Î ̈ ¾ö¿æß{Àÿ ̈ Üÿoç̄ ÿæ
¨{Àÿ FÜÿç Lÿ¸[ÿ F{†ÿ †ÿê¯ÿ÷ {ÜÿæB$æF {¾ Lÿ~çLÿæSëÝçLÿ {Óþæ[ÿZÿÀÿ ×æ[ÿ
dæÝç̄ ÿæLÿë AæÀÿ» LÿÀÿ;ÿç > Aæ¡ÿ…Lÿ~ç¯ÿæ AæLÿÌö~ ¯ÿÁÿ ’ÿë̄ ÿöÁÿ {ÜÿæB¾æF F¯ÿó
Lÿvÿç[ÿ ̈ ’ÿæ$ö †ÿÀÿÁÿ A¯ÿ×æ{Àÿ ̈ Àÿç~†ÿ ÜÿëF `ÿç†ÿ÷ c > {¾Dô †ÿæ¨þæ†ÿ÷æ{Àÿ
FÜÿæ W{s †ÿæÜÿæ {ÜÿDdç Lÿvÿç[ÿ ¨’ÿæ$öÀÿ SÁÿ[ÿæZÿ >

Lÿvÿç[ÿ A¯ÿ×æ{Àÿ FÜÿç
Lÿ~çLÿæSëÝçLÿë AàÿSæ LÿÀÿç

{Üÿ̄ ÿ Lÿç ?

àÿëÜÿæLÿ+æ {Óð¤ÿ ÿ̄ àÿë~ ¨$Àÿ

Lÿævÿ Qƒ `ÿæ ÿ̄ç Aæàÿëþç[ÿçßþú
Qƒ

`ÿç†ÿ÷ 3.3: Lÿçdç Lÿvÿç[ÿ ¯ÿÖì
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The minimum temperature at which a solid melts to become a liquid at the atmospheric
pressure is called its melting point. Generally, in a liquid state, particles are some what
farther away from each other as compared to those in the solid state (ice is an exception—
its particles are farther apart than those in water). Some solids have weak interparticle
forces of attraction, so their melting points are low. While others have strong attractive
forces and have high melting points. Some examples of solids and their melting points are
shown in Table 3.1.

Solids have a definite
volume; what about
liquids and gases?

Table 3.1: Melting points of some solids

1. Ice 0°C

Urea 133°C

Iron 1538°C

Material Melting PointS.No.

2.

3. AP SCERT



89c ùgâYú              ùbøZòK aòmû^

¯ÿæßëþƒÁÿêß ̀ ÿæ¨{Àÿ Lÿvÿç[ÿ ̈ ’ÿæ$ö †ÿÀÿÁÿ {Üÿ¯ÿæ ̈ æBô {¾Dô Ó ÿ̄ö[ÿçþ§ †ÿæ¨þæ†ÿ÷æ Aæ¯ÿÉ¿Lÿ ÜÿëF †ÿæÜÿæLÿë
FÜÿæÀÿ SÁÿ[ÿæZÿ LÿëÜÿæ¾æF > Óæ™æÀÿ~†ÿ… †ÿÀÿÁÿ A ÿ̄×æ{Àÿ $#̄ ÿæ ¨’ÿæ$öÀÿ Lÿ~çLÿæSëÝçLÿ Lÿvÿç[ÿ A¯ÿ×æÀÿ $#̄ ÿæ
Lÿ~çLÿæSëÝçLÿ †ÿëÁÿ[ÿæ{Àÿ ¨ÀÿØÀÿvÿæÀÿë A™#Lÿ ’ÿíÀÿ{Àÿ $æAæ;ÿç(¯ÿÀÿüÿ FLÿ ¯ÿ¿†ÿçLÿ÷þ - FÜÿæÀÿ Lÿ~çLÿæSëÝçLÿ
fÁÿ{Àÿ $#̄ ÿæ Lÿ~çLÿæSëÝçLÿ A{¨äæ A™#Lÿ ’ÿíÀÿ†ÿæ{Àÿ $æAæ;ÿç > Lÿçdç Lÿvÿç[ÿ ̈ ’ÿæ$öÀÿ Lÿ~çLÿæ þš{Àÿ Aæ;ÿ…Lÿ~çLÿæ
AæLÿÌö~ ̄ ÿÁÿ ’ÿë̄ ÿöÁÿ {ÜÿæB$#̄ ÿæ {¾æSëô {Óþæ[ÿZÿÀÿ SÁÿ[ÿæZÿ Lÿþú {ÜÿæB$æF Lÿç;ÿë A[ÿ¿ {Lÿ{†ÿLÿ ̈ ’ÿæ$öÀÿ FÜÿç
¯ÿÁÿ A™#Lÿ {¾æSëô {Óþæ[ÿZÿÀÿ SÁÿ[ÿæZÿ A™#Lÿ {ÜÿæB$æF > Lÿvÿç[ÿ ̈ ’ÿæ$öÀÿ Lÿçdç D’ÿæÜÿÀÿ~ F¯ÿó {Óþæ[ÿZÿÀÿ
SÁÿ[ÿæZÿ ÓæÀÿ~ê {Àÿ ’ÿÉöæ¾æBdç >

Lÿvÿç[ÿ ̈ ’ÿæ$öÀÿ FLÿ [ÿç”}Î Aæß†ÿ[ÿ
ÀÿÜÿç$æF; Lÿç;ÿë †ÿÀÿÁÿ F¯ÿó S¿æÓêß
¨’ÿæ$ö ¯ÿçÌß{Àÿ Lÿ'~ μÿæ¯ÿëd ?

ÓæÀÿ~ê 3.1 : {Lÿ{†ÿLÿ Lÿvÿç[ÿ ̈ ’ÿæ$öÀÿ SÁÿ[ÿæZÿ

1. ¯ÿÀÿüÿ 0°C

ßëÀÿçAæ 133°C

àÿëÜÿæ 1538°C

¨’ÿæ$ö SÁÿ[ÿæZÿLÿ÷.Óó.

2.
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3.2.2 Liquid state

Activity 3.4: Let us try and find out

Fig. 3.5: Water placed in containers of different shapes
 Take three clean and dry containers of different shapes. Label them A, B, and C (Fig.

3.5).
 Mark the 200 mL level in each container using a marker or by pasting a thin strip of

paper.
 Fill Container A with water up to the marked level.
 Carefully transfer the water from Container A to Container B without spilling, and

observe the shape and level of the water.
 Now, transfer the same water from Container B to Container C, carefully, and observe

the shape and its level again.
You will notice that the water takes the shape of the container into which it is poured.

So, we can say that the liquids do not have a fixed shape and take the shape of the container
they are kept in. This happens because the particles of liquids are free to move. In all three
containers, the water level remains at 200 mL and no change in volume is observed. Hence,
we can say that liquids have a definite volume. However, if a container is not clean, some
water may stick to its walls, causing the water level in the next container to be slightly less
than 200 mL after pouring.

Activity 3.4 shows that the particles of liquids can move freely,
but only within a limited space. Therefore, we can infer that liquids
have no fixed shape but have a fixed volume.

Let us now compare interparticle forces of attraction in liquids
and solids. Take some water in a shallow vessel and try to move
your finger through it (Fig. 3.6).

Are you able to move your finger through the water?

Fig. 3.6: Moving finger
through water
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Lÿæ¾ö¿LÿÁÿæ¨  3.4 : AæÓ {Qæfç̄ ÿæ H fæ~ç̄ ÿæ

`ÿç†ÿ÷ 3.5: ¯ÿçμÿçŸ AæLÿõ†ÿçÀÿ ¨æ†ÿ÷{Àÿ ¨æ~ç {[ÿ ÿ̄æ
 ¯ÿçμÿçŸ AæLÿõ†ÿçÀÿ †ÿç{[ÿæsç Óüÿæ F¯ÿó ÉëQ#àÿæ ¨æ†ÿ÷{Àÿ ¨æ~ç [ÿçA > {ÓSëÝçLÿë A B F¯ÿó C μÿæ¯ÿ{Àÿ

[ÿæþæZÿ[ÿ LÿÀÿ `ÿç†ÿ÷ >
 ¨÷{†ÿ¿Lÿ ¨æ†ÿ÷{Àÿ þç.àÿç. ÖÀÿLÿë þæLÿöÀÿú ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç Lÿçºæ LÿæSfÀÿ FLÿ ¨†ÿÁÿæ ¨sç Avÿæ{Àÿ

àÿSæB `ÿçÜÿ§ç†ÿ LÿÀÿ >
 ¨æ†ÿ÷ A {Àÿ `ÿçÜÿ§ç†ÿ ÖÀÿ ¨¾ö¿;ÿ ¨æ~ç μÿˆÿ} LÿÀÿ >
 ¨æ~çLÿë ÞæÁÿç [ÿ {’ÿB ¨æ†ÿ÷ A Àÿë ¨æ†ÿ÷ B Lÿë Ó†ÿLÿö†ÿæ ÓÜÿ ×æ[ÿæ;ÿÀÿ LÿÀÿ F ÿ̄ó ¨æ~çÀÿ AæLÿõ†ÿç F¯ÿó ÖÀÿ

{’ÿQ >
 F{¯ÿ, Óþæ[ÿ ¨æ~çLÿë ¨æ†ÿ÷ B Àÿë ̈ æ†ÿ÷ C Lÿë Ó†ÿLÿö†ÿæÀÿ ÓÜÿç†ÿ ×æ[ÿæ;ÿÀÿ LÿÀÿç FÜÿæÀÿ AæLÿõ†ÿç F¯ÿó FÜÿæÀÿ

ÖÀÿLÿë ë̈~ç ${Àÿ ¨¾ö¿{¯ÿä~ LÿÀÿ >
†ÿë{þ {’ÿQ#̄ ÿ {¾ ¨æ~ç {¾Dô ¨æ†ÿ÷{Àÿ ÞæÁÿç ’ÿçAæ¾æF {ÓÜÿç ¨æ†ÿ÷Àÿ AæLÿæÀÿ ™æÀÿ~ Lÿ{Àÿ > {†ÿ~ë,

Aæ{þ LÿÜÿç̈ æÀÿç̄ ÿæ {¾ †ÿÀÿÁÿ ¨’ÿæ$öSëÝçLÿÀÿ FLÿ [ÿç”}Î AæLÿæÀÿ [ÿæÜÿ] F ÿ̄ó {Óþæ{[ÿ {¾Dô ¨æ†ÿ÷{Àÿ ÀÿÜÿ;ÿç
{ÓÜÿç ¨æ†ÿ÷Àÿ AæLÿæÀÿ ™æÀÿ~ LÿÀÿ;ÿç > †ÿÀÿÁÿ ¨’ÿæ$öÀÿ Lÿ~çLÿæSëÝçLÿ þëNÿ μÿæ¯ÿ{Àÿ S†ÿç LÿÀÿë$#̄ ÿæÀÿë F¨Àÿç ÜÿëF >
†ÿç{[ÿæsç ¨æ†ÿ÷{Àÿ fÁÿÖÀÿ þç.àÿç. $#̄ ÿæÀÿë Aæß†ÿ[ÿ{Àÿ {Lÿò~Óç ¨Àÿç̄ ÿˆÿö[ÿ ¨Àÿçàÿçäç†ÿ ÜÿëF [ÿæÜÿ] > {†ÿ~ë,
Aæ{þ LÿÜÿç̈ æÀÿç̄ ÿæ {¾ †ÿÀÿÁÿ ¨’ÿæ$öÀÿ FLÿ [ÿç”}Î Aæß†ÿ[ÿ Adç >(¾’ÿç FLÿ ¨æ†ÿ÷ Óüÿæ [ÿ $æF, {†ÿ{¯ÿ Lÿçdç
¨æ~ç FÜÿæÀÿ Lÿæ¡ÿ{Àÿ àÿæSç ÀÿÜÿç̈ æ{Àÿ, ¾æÜÿæ üÿÁÿ{Àÿ ÞæÁÿç̄ ÿæ ¨{Àÿ ¨Àÿ ÿ̄ˆÿöê ¨æ†ÿ÷{Àÿ fÁÿÖÀÿ þç.àÿç.Àÿë

   `ÿç†ÿ÷ 3.6: ¨æ~ç μÿç†ÿ{Àÿ
Aæèÿëvÿç WëÀÿæB¯ÿæ

sçLÿçF Lÿþú {ÜÿæB¨æ{Àÿ)>
Lÿæ¾ö¿LÿÁÿæ¨ ’ÿÉöæDdç {¾ †ÿÀÿÁÿ Lÿ~çLÿæSëÝçLÿ {Lÿ¯ÿÁÿ Óêþç†ÿ ×æ[ÿ

þš{Àÿ þëNÿ μÿæ¯ÿ{Àÿ S†ÿç LÿÀÿç̈ æÀÿç{¯ÿ > {†ÿ~ë, Aæ{þ A[ÿëþæ[ÿ LÿÀÿç̈ æÀÿç̄ ÿæ {¾
†ÿÀÿÁÿÀÿ {Lÿò~Óç [ÿç”}Î AæLÿæÀÿ [ÿæÜÿ] Lÿç;ÿë FLÿ [ÿç”}Î Aæß†ÿ[ÿ ÀÿÜÿç$æF >

AæÓ F{¯ÿ †ÿÀÿÁÿ F ÿ̄ó Lÿvÿç[ÿ ¨’ÿæ$ö{Àÿ $#̄ ÿæ Aæ;ÿ…Lÿ~çLÿæ AæLÿÌö~ ÿ̄ÁÿLÿë
†ÿëÁÿ[ÿæ LÿÀÿç̄ ÿæ > FLÿ `ÿsLÿæ ¨æ†ÿ÷{Àÿ Lÿçdç ¨æ~ç [ÿçA F¯ÿó †ÿëþ AæèÿëvÿçLÿë FÜÿæ
þš{Àÿ WëÀÿæA `ÿç†ÿ÷ >
Lÿ'~ †ÿë{þ ¨æ~ç þš{Àÿ [ÿçf Aæèÿëvÿç WëÀÿæB¨æÀÿëd ?

†ÿÀÿÁÿ A¯ÿ×æ

a b c

þç.àÿç.
þç.àÿç.

þç.àÿç.

a
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You can move your finger through water without breaking or cutting it permanently,
which cannot be done in the case of solids. When you try this, you are temporarily displacing
water. As soon as you remove your finger, the position of the water is restored. We can say
that in liquids, the interparticle attractions are slightly weaker than in solids, but still strong
enough to keep the particles close together.

In class 6 chapter ‘Temperature and Its Measurement’, where you observed the
temperature of boiling water (liquid). When a liquid is heated, a stage comes when it starts
boiling. The temperature at which a liquid boils and turns into vapour at atmospheric pressure
is called its boiling point.

The movement of particles becomes so
vigorous that they move apart from each other,
resulting in a decrease in the interparticle forces of
attraction. Eventually, the constituent particles can

escape from the liquid state. The liquid is converted into vapour or the gaseous state.
At the boiling point, the formation of vapour is very fast and occurs not only at the

surface but also within the liquid. This process is observed as bubble formation in the liquid.
However, vapour formation occurs at all temperatures, even below the boiling point, though
slowly and only at the surface. This slower process is known as evaporation — about which
you have learnt in earlier grades.

I have seen that spilled
water disappears after
some time, and it happens
at any temperature!

3.2.3 Gaseous state
Do gases also have
a fixed volume?

Activity 3.5: Let us investigate

 Take two transparent gas jars or glass
tumblers and mark them A and B.

 Create some smoke by burning an incense
stick.

Safety first
Be careful while burning
an incense stick.

 Hold the Gas Jar A upside down over the smoke (Fig. 3.7(a)).
 The gas jar should trap the smoke inside.
 Turn it over and cover it with a glass plate (Fig. 3.7(b)).
 Hold another Gas Jar B upside down and gently place it over the glass plate

covering the Gas Jar A.
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†ÿë{þ fÁÿLÿë ×æßê Àÿí{¨ [ÿ μÿæèÿç ¯ÿæ [ÿ Lÿæsç {Ó$#{Àÿ †ÿëþÀÿ AæèÿëvÿçLÿë ÓÀÿÁÿ†ÿæÀÿ ÓÜÿ WëÀÿæB¨æÀÿç̄ ÿ
¾æÜÿæ Lÿvÿç[ÿ ̈ ’ÿæ$ö {ä†ÿ÷{Àÿ LÿÀÿæ¾æB¨æÀÿç̄ ÿ [ÿæÜÿ] > †ÿë{þ Aæèÿëvÿç ̀ ÿÁÿæB¯ÿæ Óþß{Àÿ A×æßê μÿæ¯ÿ{Àÿ ̈ æ~çLÿë
×æ[ÿæ;ÿÀÿ LÿÀÿëd, †ÿë{þ †ÿëþÀÿ Aæèÿëvÿç LÿæÞç {[ÿ¯ÿæ ä~ç ̈ æ~çÀÿ ×ç†ÿç ̈ ë[ÿ… ×æ ç̈†ÿ {ÜÿæB¾æF > Aæ{þ LÿÜÿç̈ æÀÿç̄ ÿæ
{¾ †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ Aæ;ÿ…Lÿ~çLÿæ AæLÿÌö~ Lÿvÿç[ÿ ¨’ÿæ$ö †ÿëÁÿ[ÿæ{Àÿ Óæþ[ÿ¿ ’ÿë̄ ÿöÁÿ, Lÿç;ÿë FLÿævÿç ÀÿÜÿç̄ ÿæ ¨æBô
¾{$Î AæLÿÌö~ ÉNÿç Lÿ~çLÿæSëÝçLÿ ¨æQ{Àÿ ÀÿÜÿçdç >

ÌÏ {É÷~êÀÿ ""†ÿæ̈ þæ†ÿ÷æ F ÿ̄ó FÜÿæÀÿ þæ̈ '' Ašæß Óº¤ÿ{Àÿ þ{[ÿ ¨LÿæA, {¾Dôvÿæ{Àÿ †ÿë{þ üÿësë$#̄ ÿæ
æ̈~ç(†ÿÀÿÁÿ)Àÿ †ÿæ¨þæ†ÿ÷æ {’ÿQ#$#àÿ > FLÿ †ÿÀÿÁÿ ̈ ’ÿæ$öLÿë SÀÿþ LÿÀÿæS{àÿ, FLÿ ̈ ¾ö¿æß Aæ{Ó {¾{†ÿ{ ÿ̄{Áÿ FÜÿæ

üÿësç̄ ÿæ AæÀÿ» Lÿ{Àÿ > ̄ ÿæßëþƒÁÿêß ̀ ÿæ̈ {Àÿ {¾Dô †ÿæ¨þæ†ÿ÷æ{Àÿ FLÿ †ÿÀÿÁÿ ̈ ’ÿæ$ö üÿësç ̄ ÿæÑ{Àÿ ̈ Àÿç~†ÿ ÜÿëF, †ÿæÜÿæLÿë
þëô {’ÿQ#dç {¾ ÞæÁÿç {ÜÿæB$#̄ ÿæ
æ̈~ç Lÿçdç Óþß ¨{Àÿ A’ÿõÉ¿

{ÜÿæB¾æF F ÿ̄ó FÜÿæ {¾{Lÿò~Óç
†ÿæ¨þæ†ÿ÷æ{Àÿ ÜÿëF !

S¿æÓêß A¯ÿ×æ
S¿æÓúÀÿ þš [ÿç”}Î
Aæß†ÿ[ÿ $æF Lÿç ?

Lÿæ¾ö¿LÿÁÿæ¨  3.5 : AæÓ  A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæ

 ’ÿëBsç Ó́bÿ S¿æÓú fæÀÿ Lÿçºæ Lÿæ`ÿ SâæÓú [ÿçA F ÿ̄ó {ÓSëÝçLÿë
A F¯ÿó B `ÿçÜÿ§ç†ÿ LÿÀÿ >

 ™í̈ Lÿævÿç fæÁÿç Lÿçdç ™íAæô ÓõÎç LÿÀÿ >
 ™íAæô D¨{Àÿ S¿æÓú fæÀÿ ALÿë HàÿsæB ™Àÿ

`ÿç†ÿ÷ a >

ÓëÀÿäæ ÷̈${þ
™í̈ Lÿævÿç fæÁÿç̄ ÿæ Óþß{Àÿ Ó†ÿLÿö
ÀÿëÜÿ >

FÜÿæÀÿ Ùÿës[ÿæZÿ LÿëÜÿæ¾æF > Lÿ~çLÿæSëÝçLÿÀÿ S†ÿç F{†ÿ ÿ̄õ•ç̈ æF {¾
{Óþæ{[ÿ ¨ÀÿØÀÿvÿæÀÿë ’ÿí{ÀÿB ¾æAæ;ÿç, ¾æÜÿæ üÿÁÿ{Àÿ Aæ;ÿ…Lÿ~çLÿæ
AæLÿÌö~ ÿ̄Áÿ Üÿ÷æÓ ¨æF > {ÉÌ{Àÿ, D æ̈’ÿæ[ÿ Lÿ~çLÿæSëÝçLÿ †ÿÀÿÁÿ
A ÿ̄×æÀÿë þëNÿ {ÜÿæB$æF > †ÿÀÿÁÿ ̈ ’ÿæ$ö ̄ ÿæÑ Lÿçºæ S¿æÓêß A ÿ̄×æ{Àÿ
¨Àÿç̄ ÿ̂ ÿ}†ÿ ÜÿëF >

†ÿÀÿÁÿ ¨’ÿæ$ö üÿësç̄ ÿæ Óþß{Àÿ, ¯ÿæÑ{Àÿ ¨Àÿç~†ÿ {Üÿ¯ÿæ ÷̈Lÿ÷çßæ ’ÿø†ÿ {ÜÿæB$æF F¯ÿó FÜÿæ {Lÿ¯ÿÁÿ
†ÿÀÿÁÿÀÿ ṏÏ{Àÿ [ÿë{Üÿô ¯ÿÀÿó †ÿÀÿÁÿ þš{Àÿ þš Wsç$æF > FÜÿç ÷̈Lÿ÷çßæ †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ {üÿæsLÿæSëÝçLÿ ÓõÎç
Àÿí̈ {Àÿ {’ÿQæ’ÿçF > †ÿÀÿÁÿSëÝçLÿÀÿ ̄ ÿæÑ{Àÿ ̈ Àÿç~†ÿ ̈ ÷Lÿ÷çßæ ÓþÖ †ÿæ¨þæ†ÿ÷æ{Àÿ {ÜÿæB$æF, F¨ÀÿçLÿç Ùÿës[ÿæZÿvÿæÀÿë
[ÿçþ§ †ÿæ¨þæ†ÿ÷æ{Àÿ þš ¯ÿæÑ ÓõÎç ÜÿëF > FÜÿç ™êÀÿ ¨÷Lÿ÷çßæLÿë ¯ÿæÑêμÿ ÿ̄[ÿ LÿëÜÿæ¾æF - ¾æÜÿæ ¯ÿçÌß{Àÿ †ÿë{þ
í̄̈ ÿöÀÿë ¨Þçd >

 S¿æÓú fæÀÿsç{Àÿ ™íAæô μÿ ÿ̂} LÿÀÿç ÀÿQ >
 S¿æÓú fæÀÿúLÿë Óç™æ LÿÀÿ F¯ÿó FLÿ Lÿæ`ÿ { â̈sú ’ÿǽÀÿæ {WæÝæB ÀÿQ `ÿç†ÿ÷ b >
 AæD FLÿ S¿æÓú fæÀÿú BLÿë Hàÿsæ ™Àÿ F¯ÿó FÜÿæLÿë S¿æÓú fæÀÿ AD¨{Àÿ {WæÝæB ÀÿQ#$#̄ ÿæ Lÿæ`ÿ

{ â̈sú D¨{Àÿ ™ê{Àÿ ™ê{Àÿ ÀÿQ >
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 Remove the glass plate slowly and
ensure that both gas jars are close
enough and there is no gap for smoke
to escape (Fig. 3.7(c)).

 Observe how the smoke spreads inside
the Gas Jar B.

 The smoke fills the entire space in the
Gas Jar B, indicating that gases do not
have a fixed volume and tend to occupy
the entire available space (Fig. 3.7(d)).
Like liquids, they also acquire the shape
of the vessel they are in.

This illustrates that the particles in
gases move freely in all directions and the
interparticle attractions are negligible. As a
result, gases do not have a fixed shape or
volume.Fig. 3.7: Smoke spreads freely inside the gas jars

Be careful while using solid iodine.
Vapours of iodine can cause irritation.

Saftey first

In this activity, smoke is used to represent the gaseous state. The tiny particles of
smoke suspended in the air are constantly hit by invisible particles of gases, and their
movement helps us observe the motion of gas particles. This activity can also be
demonstrated by using iodine vapour instead of smoke from incense sticks.

Iodine vapour can be obtained by placing
some solid iodine in a closed gas jar for some
time, as shown in Fig. 3.8. Both liquids and gases
flow and do not retain a fixed shape. These
properties distinguish them from  solids and
classify them as fluids.

Fig. 3.8: Smoke spreads freely inside the gas jars
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Lÿvÿç[ÿ Aæ{ßæÝç[ÿú ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç̄ ÿæ Óþß{Àÿ Ó†ÿLÿö
ÀÿëÜÿ;ÿë > Aæ{ßæÝç[ÿ ÿ̄æÑ fÁÿç¾æB¨æ{Àÿ >

ÓëÀÿäæ ÷̈${þ

`ÿç†ÿ÷ 3.8: S¿æÓú fæÀÿ μÿç†ÿ{Àÿ Aæ{ßæÝç[ÿú ¯ÿæÑ þëNÿ μÿæ¯ÿ{Àÿ ¯ÿ¿æ¨ç¾æF >

 Lÿæ`ÿ { â̈súLÿë ™ê{Àÿ ™ê{Àÿ ¯ÿæÜÿæÀÿ LÿÀÿ F¯ÿó [ÿçÊÿç†ÿ
LÿÀÿ {¾ Dμÿß S¿æÓú fæÀÿ ¾{$Î ¨æQæ¨æQ# Adç
F ÿ̄ó ™íAæô ÿ̄æÜÿæÀÿç̄ ÿæ ¨æBô {Lÿò~Óç üÿæZÿ [ÿæÜÿ]
(`ÿç†ÿ÷ c >

 S¿æÓú fæÀÿ B μÿç†ÿ{Àÿ ™íAæô Lÿç̈ Àÿç ¯ÿ¿æ¨ç$æF †ÿæÜÿæ
{’ÿQ >

 ™íAæô S¿æÓú fæÀÿ B{Àÿ $#̄ ÿæ Ó í̧‚ÿö ×æ[ÿLÿë í̈Àÿ~
Lÿ{Àÿ, ¾æÜÿæ Óí̀ ÿç†ÿ Lÿ{Àÿ {¾ S¿æÓúSëÝçLÿÀÿ FLÿ
[ÿç”}Î Aæß†ÿ[ÿ [ÿæÜÿ] F¯ÿó {Óþæ{[ÿ Ó í̧‚ÿö D¨àÿ²
×æ[ÿ A™#LÿæÀÿ LÿÀÿç̄ ÿæÀÿ ̈ ÷̄ ÿõ̂ ÿç ÀÿQ;ÿç `ÿç†ÿ÷ d >
†ÿÀÿÁÿ ¨Àÿç {Óþæ{[ÿ {¾Dô ¨æ†ÿ÷{Àÿ Ad;ÿç †ÿæÜÿæÀÿ
AæLÿõ†ÿç þš ™æÀÿ~ LÿÀÿ;ÿç >
FÜÿæ ’ÿÉöæF {¾ S¿æÓú{Àÿ $#̄ ÿæ Lÿ~çLÿæSëÝçLÿ Ó ÿ̄ë

’ÿçS{Àÿ þëNÿ μÿæ ÿ̄{Àÿ S†ÿç LÿÀÿ;ÿç F ÿ̄ó {Óþæ[ÿZÿ Aæ;ÿ…Lÿ~çLÿæ
AæLÿÌö~ ̄ ÿÁÿ [ÿS~¿ > üÿÁÿÓ́Àÿí̈ , S¿æÓúSëÝçLÿÀÿ FLÿ [ÿç”}Î
AæLÿæÀÿ Lÿçºæ Aæß†ÿ[ÿ [ÿæÜÿ] >            ̀ ÿç†ÿ÷ 3.7: S¿æÓú fæÀÿ μÿç†ÿ{Àÿ ™íAæô þëNÿ μÿæ ÿ̄{Àÿ ÿ̄¿æ ç̈¾æF

Aæ{ßæÝç[ÿú

      FÜÿç Lÿæ¾ö¿LÿÁÿæ¨{Àÿ ™íAæôÀÿ ¯ÿ¿¯ÿÜÿæÀÿ S¿æÓêß A¯ÿ×æLÿë [ÿçÀÿí̈ ç†ÿ LÿÀÿç̄ ÿæ ¨æBô {ÜÿæBdç > ¯ÿæßë{Àÿ
μÿæÓþæ[ÿ $#̄ ÿæ ™íAæôÀÿ äë’ÿ÷ Lÿ~çLÿæSëÝçLÿ Ó ÿ̄ë{ ÿ̄{Áÿ A’ÿõÉ¿ S¿æÓú Lÿ~çLÿæ ’ÿ´æÀÿæ AæWæ†ÿ ¨æAæ;ÿç F ÿ̄ó
{Óþæ[ÿZÿÀÿ S†ÿç AæþLÿë S¿æÓú Lÿ~çLÿæSëÝçLÿÀÿ S†ÿçÀÿ ¨¾ö¿{¯ÿä~ LÿÀÿç̄ ÿæ{Àÿ ÓÜÿæß†ÿæ Lÿ{Àÿ > ™í¨LÿævÿçÀÿ
™íAæô ¯ÿ’ÿÁÿ{Àÿ Aæ{ßæÝç[ÿú ¯ÿæÑ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç þš FÜÿç Lÿæ¾ö¿LÿÁÿæ¨ ÷̈’ÿÉö[ÿ LÿÀÿæ¾æB¨æÀÿç̄ ÿ >

`ÿç†ÿ÷ {Àÿ {’ÿQæ¾æB$#̄ ÿæ ¨Àÿç Lÿçdç Óþß ¨æBô
FLÿ ¯ÿ¢ÿ S¿æÓú fæÀÿú{Àÿ Lÿçdç Lÿvÿç[ÿ Aæ{ßæÝç[ÿú ÀÿQ#
Aæ{ßæÝç[ÿú ¯ÿæÑ ¨æB ¨æÀÿç̄ ÿ > Dμÿß †ÿÀÿÁÿ F¯ÿó
S¿æÓêß ¨’ÿæ$öSëÝçLÿ ¨÷¯ÿæÜÿç†ÿ {ÜÿæB$æ;ÿç F¯ÿó
{Óþæ[ÿZÿÀÿ [ÿç”}Î AæLÿõ†ÿç [ÿæÜÿ] > FÜÿç Së~SëÝçLÿ {Óþæ[ÿZÿë
Lÿvÿç[ÿ ̈ ’ÿæ$övÿæÀÿë ̈ õ$Lÿú Lÿ{Àÿ, {Óþæ[ÿZÿë ̈ ÷̄ ÿæÜÿê {¯ÿæàÿç
{É÷~êμÿëNÿ LÿÀÿæ¾æB¨æ{Àÿ >

S¿æÓú fæÀÿú

fÁÿ;ÿæ ™í¨Lÿævÿç

SâæÓú { â̈sú

   S¿æÓú
fæÀÿú{Àÿ
™íAæô
ÓóS÷Üÿ

a ™íAæô ÓóS÷Üÿ             b Lÿæ`ÿ { â̈sú ÓÜÿ S¿æÓú fæÀÿúLÿë
                       {WæÝæB¯ÿæ

c S¿æÓú fæÀÿú BLÿë ÀÿQ#
    SâæÓú { â̈súLÿë LÿæÞç̄ ÿæ

d ™íAæôÀÿ ¯ÿçÖæÀÿ~

S¿æÓú fæÀÿú
B{Àÿ ™íAæô

S¿æÓú fæÀÿú
A{Àÿ ™íAæô
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What role does the interparticle spacing play in determining the properties of each state
(solid, liquid, and gas)?

Let us perform the following activities to find answers to these questions.

Activity 3.6: Let us experiment

 Take a syringe without a needle. Pull the plunger of the syringe outwards in a fully
extended position (Fig. 3.9(a)).

 Place your thumb over the open end of the syringe to prevent the air present inside the
syringe from escaping (Fig. 3.9(b)).

 Push the plunger slowly and steadily inward (Fig. 3.9(c)).

 What do you observe?
As you do this, you will notice that the volume of air inside the syringe decreases.
What can we say about the behaviour of gas in the syringe?
When you compress the air by pushing the plunger, the particles are forced to come

closer. This shows that the gas particles have a lot of space between them in their natural
state, and this space can be reduced by applying external pressure.

If you stop pushing the plunger, the gas particles spread, and the plunger moves back
to its original position. Repeat this activity using water and observe.
You would observe that water is practically incompressible.
Let us perform another activity to learn about the interparticle spaces in liquids.

Fig. 3.9: The syringe piston in different positions

(a) Pulling the
plunger outwards

(b) Placing thumb
over the open end

(c) Pushing the
plunger inwards

3.3 How Does  the  Interparticle  Spacing  Differ  in  the
Three States of Matter?
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Aæ;ÿ…Lÿ~çLÿæ ×æ[ÿ ̈ ÷{†ÿ¿Lÿ A¯ÿ×æ(Lÿvÿç[ÿ, †ÿÀÿÁÿ F ÿ̄ó S¿æÓú)Àÿ ™þö H Së~ [ÿç‚ÿöß LÿÀÿç̄ ÿæ{Àÿ Lÿ'~ µÿíþçLÿæ
S÷Üÿ~ Lÿ{Àÿ ?

FÜÿç ÷̈É§SëÝçLÿÀÿ DˆÿÀÿ {Qæfç̄ ÿæ ¨æBô AæÓ [ÿçþ§àÿçQ#†ÿ Lÿæ¾ö¿LÿÁÿæ¨ LÿÀÿç̄ ÿæ >

Lÿæ¾ö¿LÿÁÿæ¨  3.6 : AæÓ ¨Àÿêä~ LÿÀÿç̄ ÿæ

l dëoç [ÿ àÿæSç$#̄ ÿæ FLÿ ÓçÀÿçqú [ÿçA > ÓçÀÿçqúÀÿ µÿç†ÿÀÿ AóÉLÿë Ó í̧‚ÿö ¯ÿçÖæÀÿç†ÿ LÿÀÿç ¯ÿæÜÿæÀÿLÿë sæ~(`ÿç†ÿ÷
3.9(a))>

l ÓçÀÿçqú µÿç†ÿ{Àÿ $#̄ ÿæ ̈ ¯ÿ[ÿLÿë ̄ ÿæÜÿæÀÿLÿë [ÿ ¾ç̄ ÿæ ̈ æBô †ÿë{þ ̄ ÿë|ÿæ AæèÿëvÿçLÿë ÓçÀÿçqúÀÿ {Qæàÿæ ̈ ÷æ;ÿ D¨{Àÿ
ÀÿQ(`ÿç†ÿ÷3.9(b))>

3.3 ¨’ÿæ$öÀÿ †ÿç{[ÿæsç A¯ÿ×æ{Àÿ Aæ;ÿ…Lÿ~çLÿæ ×æ[ÿ Lÿç̈ Àÿç µÿçŸ {ÜÿæB$æF ?

l ¯ÿæÜÿæÀÿLÿë s~æ ¾æB$#̄ ÿæ µÿç†ÿÀÿ AóÉLÿë ™ê{Àÿ ™ê{Àÿ µÿçÀÿ†ÿLÿë {vÿàÿç’ÿçA (`ÿç†ÿ÷ 3.9(c))>
l †ÿë{þ Lÿ'~ àÿä¿ Lÿàÿ ?

FÜÿæ LÿÀÿç̄ ÿæ Óþß{Àÿ †ÿë{þ {’ÿQ#̄ ÿ {¾ ÓçÀÿçq µÿç†ÿ{Àÿ ¯ÿæßëÀÿ Aæß†ÿ[ÿ Üÿ÷æÓ ¨æDdç > ÓçÀÿçqú{Àÿ $#̄ ÿæ
S¿æÓúÀÿ Aæ`ÿÀÿ~ ¯ÿçÌß{Àÿ Aæ{þ Lÿ'~ LÿÜÿç̄ ÿæ ? {¾{†ÿ{¯ÿ{Áÿ †ÿë{þ ÓçÀÿçqúLÿë µÿç†ÿÀÿ ¨sLÿë {vÿàÿç ¯ÿæßëLÿë ÓZÿë̀ ÿç†ÿ
Lÿàÿ, Lÿ~çLÿæSëÝçLÿ ¨æQLÿë AæÓç̄ ÿæ ¨æBô ¯ÿæš {Üÿ{àÿ > FÜÿæ ’ÿÉöæF {¾ S¿æÓú Lÿ~çLÿæSëÝçLÿÀÿ Ó́æµÿæ¯ÿçLÿ A¯ÿ×æ{Àÿ
{Óþæ[ÿZÿ þš{Àÿ ¯ÿÜÿë†ÿ ×æ[ÿ $æF F¯ÿó ¯ÿæÜÿ¿ `ÿæ¨ ÷̈{ßæS LÿÀÿç FÜÿç Ó¯ÿë ×æ[ÿLÿë Üÿ÷æÓ LÿÀÿæ¾æB¨æÀÿç̄ ÿ >

¾’ÿç †ÿë{þ ÓçÀÿçqLÿë µÿç†ÿÀÿ ¨sLÿë {vÿàÿç̄ ÿæ ¯ÿ¢ÿ LÿÀÿ, {†ÿ{¯ÿ S¿æÓú Lÿ~çLÿæSëÝçLÿ ¯ÿçÖæÀÿç†ÿ {ÜÿæB¾æAæ;ÿç F ÿ̄ó
µÿç†ÿÀÿ â̈qÀÿ ë̈~ç †ÿæÀÿ þíÁÿ A¯ÿ×æLÿë {üÿÀÿç¾æF > fÁÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç FÜÿç Lÿæ¾ö¿LÿÁÿæ¨ ë̈[ÿÀÿæ¯ÿõ̂ ÿç LÿÀÿ F¯ÿó
¨¾ö¿{¯ÿä~ LÿÀÿ > †ÿë{þ àÿä¿ LÿÀÿç̄ ÿ {¾ fÁÿ ¯ÿæÖ¯ÿ{Àÿ AÓó¨êÝç†ÿ A{s >

AæÓ, †ÿÀÿÁÿ þš{Àÿ Aæ;ÿ…Lÿ~çLÿæ ×æ[ÿ ¯ÿçÌß{Àÿ fæ~ç̄ ÿæ ¨æBô A[ÿ¿ FLÿ Lÿæ¾ö¿LÿÁÿæ¨ LÿÀÿç̄ ÿæ >

`ÿç†ÿ÷ 3.9: ¯ÿçµÿçŸ A¯ÿ×æÀÿ ÓçÀÿçqúÀÿ ̈ çÎ[ÿ

(a) â̈qÀÿLÿë ¯ÿæÜÿæÀÿLÿë sæ~ç̄ ÿæ (b) {Qæàÿæ þëƒ D¨{Àÿ ÿ̄ëÞæ
Aæèÿëvÿç ÀÿQ#̄ ÿæ

(c) â̈qÀÿLÿë µÿç†ÿÀÿLÿë {vÿàÿç̄ ÿæ

dëoç ¯ÿç[ÿæ
ÓçÀÿçqú
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Activity 3.7: Let us observe

 Take a glass vessel, fill it about half with water, and mark the level of water A (Fig.
3.10(a)).

 Add two teaspoons of sugar into it.
 Mark the new water level on the glass vessel B (Fig. 3.10(b)).
 Stir the water with a glass rod to dissolve the sugar (Fig. 3.10(c)).
 Predict whether the water level will increase or decrease with respect to the mark B.
 Mark this water level again as C (Fig. 3.10(d)).

Fig. 3.10: Variation in water levels
What difference do you observe in the water levels?

You will observe that initially, when sugar is added, the
level of water increases, but after dissolution, it may decrease to
some extent. Since the volume of the solution is less than the
sum of the volumes of water and sugar, it indicates that there is
some space between the water particles. The particles of the
dissolved substance occupy these spaces (Fig. 3.11).

Repeat the Activity 3.7 with some other soluble solids, such as
common salt or glucose, and insoluble solids, like sand and stone
pieces.

What do you observe in each case? Do the sand particles
dissolve? Does the volume of water in the vessel change after
mixing, and why?

Sugar and sand are both
solids. Why does sugar
dissolve in water but
sand does not?

Sugar
particle

Fig. 3.11: Magnified
schematic picture of
distribution of sugar

particles in water

Water
particle AP SCERT
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Lÿæ¾ö¿LÿÁÿæ¨  3.7 : AæÓ ¨¾ö¿{¯ÿä~ LÿÀÿç̄ ÿæ

 FLÿ Lÿæ`ÿ ¨æ†ÿ÷ [ÿçA, FÜÿæLÿë ÷̈æß A™æ ¨æ~ç{Àÿ í̈‚ÿö LÿÀÿ F¯ÿó ¨æ~çÀÿ ÖÀÿLÿë A `ÿçÜÿ§s LÿÀÿ(`ÿç†ÿ÷
a )>

 F$#{Àÿ ’ÿëB `ÿæþ`ÿ `ÿç[ÿç þçÉæA >
 Lÿæ`ÿ ¨æ†ÿ÷{Àÿ [ÿí†ÿ[ÿ fÁÿÖÀÿ B `ÿçÜÿ§s LÿÀÿ `ÿç†ÿ b >
 `ÿç[ÿçLÿë ’ÿ÷̄ ÿêμÿí†ÿ LÿÀÿç̄ ÿæ ¨æBô FLÿ Lÿæ`ÿ ’ÿƒ ÓæÜÿæ¾¿{Àÿ ¨æ~çLÿë {SæÁÿæA `ÿç†ÿ÷ c >
 `ÿçÜÿ§ç†ÿ {ÜÿæB$#̄ ÿæ fÁÿÖÀÿ B †ÿëÁÿ[ÿæ{Àÿ fÁÿÖÀÿ C ¯ÿõ•ç ¨æB¯ÿ Lÿç Üÿ÷æÓ ¨æB¯ÿ †ÿæÜÿæ A[ÿëþæ[ÿ LÿÀÿ >
 FÜÿç fÁÿÖÀÿLÿë ë̈~ç ${Àÿ C μÿæ¯ÿ{Àÿ `ÿçÜÿ§ç†ÿ LÿÀÿ `ÿç†ÿ÷ d >

`ÿç†ÿ÷ 3.10 : fÁÿÖÀÿ{Àÿ ¨Àÿç¯ÿˆÿö[ÿ
FÜÿç fÁÿÖÀÿSëÝçLÿ{Àÿ †ÿë{þ Lÿ'~ ¨æ$öLÿ¿ {’ÿQëd ?

†ÿë{þ {’ÿQ#̄ ÿ {¾ ÷̈æÀÿ»{Àÿ `ÿç[ÿç þçÉæS{àÿ ¨æ~çÀÿ ÖÀÿ ¯ÿõ•ç ¨æF,
Lÿç;ÿë ’ÿ÷̄ ÿêμÿí†ÿ {Üÿ ÿ̄æ ̈ {Àÿ FÜÿæ Lÿçdç ̈ Àÿçþæ~{Àÿ Üÿ÷æÓ ̈ æB¨æ{Àÿ > {¾{Üÿ†ÿë
’ÿ÷̄ ÿ~Àÿ Aæß†ÿ[ÿ ¨æ~ç F¯ÿó `ÿç[ÿçÀÿ Aæß†ÿ[ÿÀÿ ÓþÎç A{¨äæ Lÿþú > FÜÿæ
Óí̀ ÿç†ÿ Lÿ{Àÿ {¾ fÁÿ Lÿ~çLÿæSëÝçLÿ þš{Àÿ Lÿçdç ×æ[ÿ Adç > ’ÿ÷̄ ÿêμÿí†ÿ ̈ ’ÿæ$öÀÿ
Lÿ~çLÿæSëÝçLÿ FÜÿç ×æ[ÿ A™#LÿæÀÿ LÿÀÿç$æF `ÿç†ÿ÷ >

Lÿæ¾ö¿LÿÁÿæ¨ Lÿë A[ÿ¿ Lÿçdç ’ÿ÷̄ ÿ~êß Lÿvÿç[ÿ ¨’ÿæ$ö {¾¨ÀÿçLÿç
Óæ™æÀÿ~ àÿë~ Lÿçºæ Sâì{Lÿæfú F¯ÿó A’ÿ÷̄ ÿ~êß Lÿvÿç[ÿ ¨’ÿæ$ö, {¾¨ÀÿçLÿç ¯ÿæàÿç
F ÿ̄ó ¨$Àÿ Qƒ ÓÜÿç†ÿ ë̈[ÿÀÿæ¯ÿõ̂ ÿç LÿÀÿ >
¨÷{†ÿ¿Lÿ {ä†ÿ÷{Àÿ †ÿë{þ Lÿ'~ ¨¾ö¿{¯ÿä~ LÿÀÿëd ? ¯ÿæàÿç Lÿ~çLÿæSëÝçLÿ
’ÿ÷̄ ÿêμÿí†ÿ ÜÿëF Lÿç ? þçÉ÷~ ¨{Àÿ ¨æ†ÿ÷{Àÿ ¨æ~çÀÿ Aæß†ÿ[ÿ ¨Àÿç̄ ÿˆÿö[ÿ ÜÿëF Lÿç
F¯ÿó LÿæÜÿ]Lÿç ?

`ÿç[ÿç F¯ÿó ¯ÿæàÿç Dμÿß Lÿvÿç[ÿ >
`ÿç[ÿç ¨æ~ç{Àÿ ’ÿ÷̄ ÿêμÿí†ÿ ÜÿëF Lÿç;ÿë
¯ÿæàÿç LÿæÜÿ]Lÿç ÜÿëF [ÿæÜÿ] ?

`ÿç[ÿç
Lÿ~çLÿæ

`ÿç†ÿ÷ 3.11 : ¨æ~ç{Àÿ `ÿç[ÿç
Lÿ~çLÿæ ¯ÿ+[ÿÀÿ ¨Àÿç̄ ÿ•}†ÿ

Óí`ÿ[ÿæ `ÿç†ÿ÷

fÁÿ
Lÿ~çLÿæ

Lÿæ̀ ÿ ̈ æ†ÿ÷

fÁÿ

A
B
A

fÁÿ
`ÿç[ÿç

Lÿæ`ÿ ÀÿÝú

¨æ~ç{Àÿ `ÿç[ÿç
’ÿ÷̄ ÿêμÿí†ÿ
LÿÀÿç̄ ÿæ

B
C
A

¨æ~ç{Àÿ
’ÿ÷̄ ÿêμÿí†ÿ

`ÿç[ÿç
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Sand is a solid that does not dissolve in water.
When added to water, the sand particles settle down
and occupy some space in the container, causing the
total volume to increase.

What do you think about the interparticle
spacing in solids?

You learnt earlier that the constituent particles
in solids are held together by strong forces of
attraction. So, these particles do not move from one
place to another and are closely packed. However,
despite close packing, some space is left between
the particles as shown in Fig. 3.12(a). You might
assume that the space between particles is filled with
air, but this is not the case. They contain nothing at
all. Fig. 3.12 summarises the packing of particles and
the interparticle spacing in the three states of matter.

(c) Gas

(b) Liquid

(a) Solid

Fig. 3.12: Magnified schematic
pictures of interparticle spacing

in the three states of matter

A Step Further

Often, we use the term ‘particle’ in different contexts. The meaning of this
term changes with the context. For example, while talking about air pollution,
the term Suspended Particulate Matter (SPM) is used. This term refers to the
tiny dust particles suspended in air and not the constituent particles of matter
which are extremely small as compared to the dust particles. In fact, even
these tiny dust particles are also made up of a very large number of constituent
particles, i.e, atoms and molecules.

 Take a glass tumbler containing water and put a few grains of
potassium permanganate into it.

 What do you observe?

3.4 How Particles Move in Different States of Matter?

Do not touch potassium
permanganate with your hands. Use
a spoon or a spatula to handle it.

Safety first
Let us find out about the movement of particles in
the three states of matter.

Activity 3.8: Let us experiment
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¯ÿæàÿç FLÿ Lÿvÿç[ÿ ¨’ÿæ$ö ¾æÜÿæ ¨æ~ç{Àÿ ’ÿ÷̄ ÿêµÿí†ÿ ÜÿëF [ÿæÜÿ] > ¨æ~ç{Àÿ
þçÉæS{àÿ Lÿ~çLÿæSëÝçLÿ ×çÀÿ {ÜÿæB ¨æ†ÿ÷{Àÿ [ÿçþ§{Àÿ fþç¾æF F ÿ̄ó
¾æÜÿæ üÿÁÿ{Àÿ {þæs Aæß†ÿ[ÿ ¯ÿõ•ç ¨æF >

Lÿvÿç[ÿ ¨’ÿæ$öÀÿ Aæ;ÿ… Lÿ~çLÿæ ¯ÿ¿¯ÿ™æ[ÿ ¯ÿçÌß{Àÿ †ÿë{þ Lÿ'~
µÿæ¯ÿëd ?

†ÿë{þ ¨í̄ ÿöÀÿë ¨Þçd {¾ Lÿvÿç[ÿ ¨’ÿæ$ö{Àÿ $#̄ ÿæ Lÿ~çLÿæSëÝçLÿ
þš{Àÿ ÷̈̄ ÿÁÿ AæLÿÌö~ ¯ÿÁÿ ’ÿ´æÀÿæ {Óþæ{[ÿ FLÿævÿç $æ;ÿç > {†ÿ~ë,
FÜÿç Lÿ~çLÿæSëÝçLÿ {SæsçF ×æ[ÿÀÿë A[ÿ¿ ×æ[ÿLÿë S†ÿç LÿÀÿ;ÿç [ÿæÜÿ] F ÿ̄ó
[ÿç̄ ÿçÝ µÿæ¯ÿ{Àÿ ̄ ÿæ¤ÿç {ÜÿæB$æ;ÿç > [ÿç̄ ÿçÝµÿæ{¯ÿ ̄ ÿ¤ÿæ Ó{ˆÿ́(`ÿç†ÿ÷ 3.12(a)
{Àÿ {’ÿQæ¾æB$#̄ ÿæ ¨Àÿç) Lÿ~çLÿæSëÝçLÿ þš{Àÿ Lÿçdç ×æ[ÿSëÝçLÿ ¯ÿæßë
’ÿ́æÀÿæ ¨í‚ÿö, Lÿç;ÿë ÷̈Lÿõ†ÿ{Àÿ F¨Àÿç {ÜÿæB[ÿ$æF > FÜÿç Qæàÿç ×æ[ÿ{Àÿ
Lÿçdç Üÿ] [ÿ $æF > `ÿç†ÿ÷ 3.12 {Àÿ ¨’ÿæ$öÀÿ †ÿç{[ÿæsç A¯ÿ×æ{Àÿ
Lÿ~çLÿæSëÝçLÿÀÿ ÓóLÿëÁÿ[ÿ F¯ÿó Aæ;ÿ…Lÿ~çLÿæ ×æ[ÿ ’ÿÉöæ¾æBdç >

(c) S¿æÓêß

(b) †ÿÀÿÁÿ

(a) Lÿvÿç[ÿ

`ÿç†ÿ÷ 3.12 : ¨’ÿæ$öÀÿ †ÿç{[ÿæsç A ÿ̄×æ{Àÿ
Aæ;ÿ…Lÿ~çLÿæ ¯ÿ¿¯ÿ™æ[ÿÀÿ ¨Àÿç¯ÿ•}†ÿ `ÿç†ÿ÷

AæD æ̈{’ÿ AæSLÿë

÷̈æß†ÿ… Aæ{þ "Lÿ~çLÿæ' É±ÿsç ̄ ÿçµÿçŸ ÷̈Óèÿ{Àÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿë > FÜÿç É±ÿÀÿ A$ö ̈ ÷Óèÿ ÓÜÿç†ÿ
¨Àÿç̄ ÿˆÿö[ÿ ÜÿëF > D’ÿæÜÿÀÿ~ Ó́Àÿí̈ , ̄ ÿæßë ̈ ÷’ÿíÌ~ ̄ ÿçÌß{Àÿ LÿÜÿç̄ ÿæLÿë S{àÿ "µÿæÓþæ[ÿ ̈ ’ÿæ$öÀÿ
Lÿ~çLÿæ' (SPM) É±ÿsç ¯ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿæ¾æF > FÜÿç É±ÿsç ¯ÿæßë{Àÿ µÿæÓë$#̄ ÿæ äë’ÿ÷ ™íÁÿçLÿ~æLÿë
¯ÿëlæF, þæ†ÿ÷ {Lÿò~Óç FLÿ ¨’ÿæ$öÀÿ Svÿ[ÿLÿæÀÿê Lÿ~çLÿæLÿë [ÿë{Üÿô, ¾æÜÿæLÿç ™íÁÿçLÿ~æ †ÿëÁÿ[ÿæ{Àÿ
A†ÿ¿;ÿ äë’ÿ÷ > ÷̈Lÿõ†ÿ{Àÿ FÜÿç äë’ÿ÷ ™íÁÿçLÿ~æ þš ¯ÿÜÿë ÓóQ¿Lÿ Lÿ~çLÿæ, A$öæ†ÿú ¨Àÿþæ~ë F¯ÿó
A~ë ’ÿ́æÀÿæ Svÿç†ÿ >

Saftey first¨’ÿæ$öÀÿ †ÿç{[ÿæsç A¯ÿ×æ{Àÿ Lÿ~çLÿæSëÝçLÀÿ S†ÿç
¯ÿçÌß{Àÿ AæÓ fæ~ç ÿ̄æ >

Lÿæ¾ö¿LÿÁÿæ¨  3.8 : AæÓ ̈ Àÿêä~ LÿÀÿç̄ ÿæ

l fÁÿ $#̄ ÿæ FLÿ ¨æ†ÿ÷ [ÿçA F¯ÿó {Ó$#{Àÿ Lÿçdç {¨æsæÓçßþú ¨Àÿþæèÿæ{[ÿsú ’ÿæ[ÿæ ¨LÿæA >
l †ÿë{þ Lÿ'~ {’ÿQëd ?

3.4 ¨’ÿæ$öÀÿ ¯ÿçµÿçŸ A¯ÿ×æ{Àÿ Lÿ~çLÿæÀÿ S†ÿç Lÿç̈ Àÿç ÜÿëF ?

{¨æsæÓçßþú ¨Àÿþæèÿæ{[ÿsúLÿë Üÿæ†ÿ{Àÿ
™Àÿ [ÿæÜÿ] > FÜÿæ ™Àÿç̄ ÿæLÿë `ÿæþ`ÿ
¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿ >

ÓëÀÿäæ  ÷̈${þ
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 Initially, you will see some streaks of pink colour
spreading out from the grain (Fig. 3.13(a)).

 With the passage of time, the entire bulk of water
will acquire a uniform pink colour (Fig. 3.13(b)).

 Do you know why this happens?
This happens because the water particles are in

constant motion. First they pull out the particles of
potassium permanganate from its grain, and later
they hit these particles so that they get spread

Fig. 3.13: (a) Streaks of pink colour
spreading out; (b) Uniform pink

colour in glass tumbler

throughout the liquid. In the case of many substances, the constituent particles are held
together strongly that the water particles are unable to pull these out. Such substances,
like sand, are insoluble in water.

Activity 3.9: Let us find out

 Light an incense stick in one corner of the room (Fig. 3.14).
 Wait for a few minutes and observe.
 Do you notice the fragrance from a distance?

Think like a scientist
Try it yourself!
 Take three clean glass tumblers.
 Pour hot water in one of them, water at room temperature in the second and

ice-cold water in the third.
 Drop a small grain of potassium permanganate into each of them.
 Watch carefully and compare. What do you observe?
Water particles move faster in hot water compared to water at room temperature,

and even slower in ice-cold water. As a result, the potassium permanganate spreads
the fastest in hot water, less quickly in water at room temperature, and the slowest
in ice-cold water. Hence, the movement of particles increases when heat is provided.
Try to depict it by drawing a diagram.

How can we demonstrate
the movement of gas
particles that cannot be seen
with the naked eye?
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 ¨÷æÀÿ»{Àÿ, {ÓÜÿç ’ÿæ[ÿæÀÿë {Sæàÿæ¨ê ÀÿèÿÀÿ Lÿçdç ™æÀÿæ
¯ÿæÜÿæÀÿë$#̄ ÿæ †ÿë{þ {’ÿQ#̄ ÿ `ÿç†ÿ÷ a >

 Lÿçdç Óþß ¨{Àÿ Ó í̧‚ÿö fÁÿ FLÿ Óþæ[ÿ {Sæàÿæ¨ê ¯ÿ‚ÿö{Àÿ
¨Àÿç~†ÿ {Üÿ ÿ̄ `ÿç†ÿ÷ b >

 †ÿë{þ fæ~çd Lÿç FÜÿæ LÿæÜÿ]Lÿç ÜÿëF ?
F¨Àÿç {ÜÿæB$æF LÿæÀÿ~ fÁÿ Lÿ~çLÿæSëÝçLÿ [ÿçÀÿ;ÿÀÿ S†ÿçÉêÁÿ

{ÜÿæB$æAæ;ÿ ç  > ¨ ÷${þ {Óþæ{[ÿ {¨æsæÓ çßþú
¨Àÿþæèÿæ{[ÿsúÀÿ ’ÿæ[ÿæÀÿë Lÿ~çLÿæSëÝçLÿë sæ~ç$æAæ;ÿç F¯ÿó ̈ {Àÿ

`ÿç†ÿ÷ 3.13 : a {Sæàÿæ¨ê ÀÿèÿÀÿ ™æÀÿæ ¯ÿçÖæÀÿ~
b Lÿæ`ÿ ¨æ†ÿ÷{Àÿ FLÿ Óþæ[ÿ {Sæàÿæ¨ê Àÿèÿ

Lÿæ¾ö¿LÿÁÿæ¨  3.9 : AæÓ fæ~ç̄ ÿæ

 {LÿævÿÀÿêÀÿ {SæsçF {Lÿæ~{Àÿ FLÿ ™í̈ Lÿævÿç fÁÿæA `ÿç†ÿ÷ >
 Lÿçdç þç[ÿçsú A{¨äæ LÿÀÿ F¯ÿó ¨¾ö¿{¯ÿä~ LÿÀÿ >
 †ÿë{þ ’ÿíÀÿÀÿë ÓëS¤ÿ ¯ÿæÀÿç̈ æÀÿëd Lÿç ?

{¯ÿðjæ[ÿçLÿ ̈ Àÿç ̀ ÿç;ÿæ LÿÀÿ
FÜÿæLÿë [ÿç{f LÿÀÿç̄ ÿæLÿë {`ÿÎæ LÿÀÿ >

 †ÿç{[ÿæsç Óüÿæ Lÿæ`ÿ ¨æ†ÿ÷ [ÿçA >
 {Ó$#þšÀÿë {SæsçF{Àÿ SÀÿþ ̈ æ~ç, ’ÿ́ç†ÿêß{Àÿ Óæ™æÀÿ~ †ÿæ¨þæ†ÿ÷æÀÿ ̈ æ~ç F¯ÿó †ÿõ†ÿêß{Àÿ

¯ÿÀÿüÿ μÿÁÿç $ƒæ ¨æ~ç ÞæÁÿ >
 ÷̈{†ÿ¿Lÿsç{Àÿ {¨æsæÓçßþú ¨Àÿþæèÿæ{[ÿsúÀÿ FLÿ {dæs ’ÿæ[ÿæ ¨LÿæA >
 μÿàÿ μÿæ¯ÿ{Àÿ {’ÿQ F¯ÿó †ÿëÁÿ[ÿæ LÿÀÿ > †ÿë{þ Lÿ'~ {’ÿQëd ?
Óæ™æÀÿ~ †ÿæ¨þæ†ÿ÷æ{Àÿ $#̄ ÿæ ¨æ~çvÿæÀÿë SÀÿþ ̈ æ~ç{Àÿ fÁÿ Lÿ~çLÿæSëÝçLÿÀÿ S†ÿç ’ÿø†ÿ†ÿÀÿ $æF >

¯ÿÀÿüÿ ¨æ~ç{Àÿ FÜÿæ A{¨äæLÿõ†ÿ ™êÀÿ $æF > üÿÁÿÓ́Àÿí̈  {¨æsæÓçßþú ¨Àÿþæèÿæ{[ÿs SÀÿþ
¨æ~ç{Àÿ Ó¯ÿëvÿæÀÿë ’ÿø†ÿ S†ÿç{Àÿ þçÉç¾æF > FÜÿæ Óæ™æÀÿ~ †ÿæ¨þæ†ÿ÷æ{Àÿ $#̄ ÿæ ¨æ~ç{Àÿ ™#{Àÿ F¯ÿó
¯ÿÀÿüÿ($ƒæ ¨æ~ç){Àÿ Ó¯ÿëvÿæÀÿë [ÿ¿ë[ÿ†ÿþ {¯ÿS{Àÿ S†ÿç Lÿ{Àÿ > {†ÿ~ë {¾{†ÿ{¯ÿ{Áÿ Dˆÿæ¨ ÿ̄õ•ç
¨æF, Lÿ~çLÿæSëÝçLÿÀÿ S†ÿç ÿ̄õ•ç ¨æF > FLÿ `ÿç†ÿ÷ AæZÿç FÜÿæLÿë ’ÿÉöæB¯ÿæLÿë {`ÿÎæ LÿÀÿ >

Qæàÿç AæQ#{Àÿ {’ÿQæ¾æB¨æÀÿë[ÿ$#̄ ÿæ
S¿æÓú Lÿ~çLÿæSëÝçLÿÀÿ S†ÿç̄ ÿç™#Lÿë Aæ{þ

Lÿç̈ Àÿç {’ÿQ# ¨æÀÿç̄ ÿæ ?

Lÿæ`ÿ ¨æ†ÿ÷

{¨æsæÓçßþú
¨Àÿþæèÿæ{[ÿsú

{ÓÜÿç Lÿ~çLÿæSëÝçLÿë AæWæ†ÿ LÿÀÿç ÓþS÷ †ÿÀÿÁÿ ̈ ’ÿæ$ö{Àÿ FÜÿæ ̄ ÿçÖæÀÿç†ÿ LÿÀÿ;ÿç > {Lÿ{†ÿLÿ ̈ ’ÿæ$ö {ä†ÿ÷{Àÿ Lÿ~çLÿæSëÝçLÿ
FLÿ†ÿ÷ F¨Àÿç ’ÿõÞ μÿæ¯ÿ{Àÿ ̄ ÿæ¤ÿç {ÜÿæB ÀÿÜÿ;ÿç {¾ fÁÿ Lÿ~çLÿæSëÝçLÿ FSëÝçLÿë μÿæèÿç ̈ æÀÿ;ÿç [ÿæÜÿ] > ̄ ÿæàÿç ̈ Àÿç {Lÿ{†ÿLÿ
¨’ÿæ$öSëÝçLÿ ¨æ~ç{Àÿ A’ÿ÷̄ ÿ~êß >
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When an incense stick is burnt in one corner of the room, initially, the fragrance is felt
only around the incense stick. Shortly, you can smell the fragrance throughout the room.
This happens because the particles of the fragrance spread, filling the entire room. This
shows that the particles of air are moving constantly. The air particles hit the particles of the
fragrance and help them spread throughout the room.

Fig. 3.14: Burning of an incense stick

Can you share a few other real-life situations where you have experienced the
movement of gas particles?

Oh! Now I know why
and how the fragrance of
perfume reaches us.

Ever heard of ...

Fig. 3.15: Particles of
soap help in cleaning

The particulate nature of matter plays a crucial
role in many everyday processes. For example,
when we wash clothes stained with oil using
soap, numerous soap particles surround the oil
particles on the fabric. One end of the soap
particle attaches to the oil, and the other mixes
with water, thus helping lift the oil off and wash
it away (Fig. 3.15).
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{¾{†ÿ{¯ÿ{Áÿ {LÿævÿÀÿêÀÿ {SæsçF {Lÿæ~{Àÿ ™í̈ Lÿævÿç fÁÿæ¾æF, ̈ ÷æÀÿ»{Àÿ {Lÿ¯ÿÁÿ ™í̈ Lÿævÿç ̀ ÿæÀÿç̈ æQ{Àÿ
ÓëS¤ÿ A[ÿëμÿí†ÿ ÜÿëF > AÅÿ Óþß ¨{Àÿ, †ÿë{þ ÓæÀÿæ {LÿævÿÀÿê{Àÿ ÓëS¤ÿ ¯ÿæÀÿç ¨æÀÿç̄ ÿ > F¨Àÿç {ÜÿæB$æF,
LÿæÀÿ~ ÓëS¤ÿÀÿ Lÿ~çLÿæSëÝçLÿ ÓþS÷ {LÿævÿÀÿêLÿë ¯ÿ¿æ ç̈¾æF > F$#Àÿë f~æ¾æF {¾ ¯ÿæßë Lÿ~çLÿæSëÝçLÿ [ÿçÀÿ;ÿÀÿ
S†ÿç LÿÀÿëd;ÿç > ¯ÿæßë Lÿ~çLÿæSëÝçLÿ ÓëS¤ÿÀÿ Lÿ~çLÿæSëÝçLÿë AæWæ†ÿ LÿÀÿ;ÿç F¯ÿó {Óþæ[ÿZÿë ÓþS÷ {LÿævÿÀÿê{Àÿ
¯ÿ¿æ ç̈̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿ;ÿç >

`ÿç†ÿ÷ 3.14 : ™í̈ Lÿævÿç fæÁÿç̄ ÿæ

†ÿë{þ Lÿ'~ AæD Lÿçdç ̄ ÿæÖ ÿ̄ fê ÿ̄[ÿÀÿ A[ÿëμÿí†ÿç ̄ ÿ‚ÿö[ÿæ LÿÀÿç̈ æÀÿç̄ ÿ {¾Dôvÿæ{Àÿ †ÿë{þ S¿æÓú Lÿ~çLÿæSëÝçLÿÀÿ
S†ÿç̄ ÿç™# A[ÿëμÿ ÿ̄ LÿÀÿçd ?

H…! F{¯ÿ þëô fæ~ç¨æÀÿçàÿç {¾
A†ÿÀÿÀÿ ÓëS¤ÿ Aæþ ̈ æQLÿë LÿæÜÿ]Lÿç
F ÿ̄ó Lÿç̈ Àÿç Aæ{Ó >

{Lÿ{¯ÿ Éë~çd Lÿç ....

`ÿç†ÿ÷ 3.15 : Óæ¯ÿë[ÿÀÿ Lÿ~çLÿæ
Óüÿæ LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ

A{[ÿLÿ {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ ÷̈Lÿ÷çßæ{Àÿ ¨’ÿæ$öÀÿ Lÿ~çLÿæ
¨÷Lÿõ†ÿç FLÿ SëÀÿë†ÿ´¨í‚ÿö μÿ íþçLÿæ S ÷Üÿ~ Lÿ{Àÿ >
D’ÿæÜÿÀÿ~Ó́Àÿí̈ , {¾{†ÿ{¯ÿ{Áÿ Aæ{þ Óæ¯ÿë[ÿ ̄ ÿ¿¯ÿÜÿæÀÿ
LÿÀÿç {†ÿàÿ{Àÿ ’ÿæS {ÜÿæB$#̄ ÿæ {¨æÌæLÿ {™æB$æD,
{Ó{†ÿ{¯ÿ{Áÿ A{[ÿLÿ Óæ¯ÿë[ÿ Lÿ~çLÿæ Lÿ¨Ýæ D¨{Àÿ
$#¯ÿæ {†ÿàÿ Lÿ~çLÿæSëÝçLÿë {WÀÿç ÀÿÜÿç$æF > Óæ¯ÿë[ÿ
Lÿ~çLÿæÀÿ {SæsçF ÷̈æ;ÿ {†ÿàÿ ÓÜÿç†ÿ àÿæSç$æF F¯ÿó
A[ÿ¿sç ¨æ~ç ÓÜÿç†ÿ þçÉç¾æF, ¾æÜÿæ üÿÁÿ{Àÿ {†ÿàÿLÿë
¯ÿæÜÿæÀÿLÿë DvÿæB¯ÿæ{Àÿ ÓæÜÿæ¾¿ þç{Áÿ F¯ÿó {¨æÌæLÿ
Óüÿæ ÜÿëF `ÿç†ÿ÷ >
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Based on our learnings from the chapter, we can say that matter is made up of small
particles which are held together by the force of attraction. The strength of attractive forces
between particles depends on the distance between them, which in turn depends
on their thermal (heat) energy. Thus, it is the thermal energy of the particles that determines
the physical state of matter. In the solid state, the thermal energy of particles is low, so they
remain close to each other and experience strong interparticle attractive forces. This restricts
their motion to only small vibrations.

At the melting point, the thermal energy is used to overcome the attractive forces
between particles, allowing the solid to change into a liquid. At this stage, the particles can
move away from their fixed positions. The interparticle distance increases slightly, reducing
the strength of the attractive forces to a level that allows the particles to move around,
though still within a limited space. In the gaseous state, the particles have enough
energy to overcome the forces of attraction between them and move freely in all directions.
You will learn more about these particles that constitute matter in higher grades.
Let us wrap up!
Particle nature of the three states of matter–
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FÜÿç AšæßÀÿë AæþÀÿ Éçäæ D¨{Àÿ Aæ™æÀÿ LÿÀÿç, Aæ{þ LÿÜÿç̈ æÀÿç̄ ÿæ {¾ ̈ ’ÿæ$ö äë’ÿ÷ Lÿ~çLÿæ ’ÿǽÀÿæ
Svÿç†ÿ ¾æÜÿæ AæLÿÌö~ ¯ÿÁÿ ’ÿǽÀÿæ FLÿævÿç ÀÿÜÿç$æF > Lÿ~çLÿæSëÝçLÿ þš{Àÿ AæLÿÌö~êß ¯ÿÁÿ {Óþæ[ÿZÿ
þš{Àÿ $#̄ ÿæ ’ÿíÀÿ†ÿæ D¨{Àÿ [ÿçµÿöÀÿ Lÿ{Àÿ F¯ÿó FÜÿç ’ÿíÀÿ†ÿæ {Óþæ[ÿZÿÀÿ †ÿæ¨êß ÉNÿç D¨{Àÿ þš [ÿçµÿöÀÿ
Lÿ{Àÿ > {†ÿ~ë Lÿ~çLÿæSëÝçLÿÀÿ †ÿæ¨ÉNÿç Üÿ] ¨’ÿæ$öÀÿ {µÿò†ÿçLÿ A ÿ̄×æ [ÿç‚ÿöß Lÿ{Àÿ > Lÿvÿç[ÿ A ÿ̄×æ{Àÿ
Lÿ~çLÿæSëÝçLÿÀÿ †ÿæ¨ÉNÿç Lÿþú $æF > {†ÿ~ë {Óþæ{[ÿ ̈ ÀÿØÀÿ [ÿçLÿs†ÿÀÿ $æAæ;ÿç F¯ÿó ̈ ÷̄ ÿÁÿ Aæ;ÿ…Lÿ~çLÿæ
AæLÿÌö~êß ¯ÿÁÿ{Àÿ ÿ̄æ¤ÿç {ÜÿæB ÀÿÜÿ;ÿç > FÜÿæ {Óþæ[ÿZÿÀÿ S†ÿçLÿë {Lÿ¯ÿÁÿ àÿWë Lÿ¸[ÿ{Àÿ Óêþç†ÿ Àÿ{Q >

¨’ÿæ$öÀÿ SÁÿ[ÿæZÿ †ÿæ¨þæ†ÿ÷æ{Àÿ Lÿ~çLÿæSëÝçLÿ þš{Àÿ AæLÿÌö~ ¯ÿÁÿLÿë LÿþæB¯ÿæ ¨æBô †ÿæ¨ÉNÿç
¯ÿ¿¯ÿÜÿõ†ÿ ÜÿëF, ¾æÜÿæ Lÿvÿç[ÿLÿë †ÿÀÿÁÿ{Àÿ ¨Àÿç̄ ÿˆÿö[ÿ Lÿ{Àÿ > FÜÿç ¨¾ö¿æß{Àÿ Lÿ~çLÿæSëÝçLÿ {Óþæ[ÿZÿÀÿ
×æ[ÿÀÿë ’ÿí{ÀÿB ¾æB¨æÀÿ;ÿç > Aæ;ÿ…Lÿ~çLÿæ ’ÿíÀÿ†ÿæ Óæþæ[ÿ¿ ¯ÿõ•ç ¨æB AæLÿÌö~ ¯ÿÁÿLÿë F¨Àÿç Üÿ÷æÓ Lÿ{Àÿ
¾æÜÿæ Lÿ~çLÿæSëÝçLÿë Óêþç†ÿ ×æ[ÿ þš{Àÿ S†ÿç LÿÀÿç̄ ÿæLÿë Óë{¾æS ’ÿçF > S¿æÓêß A¯ÿ×æ{Àÿ Lÿ~çLÿæSëÝçLÿ
þš{Àÿ AæLÿÌö~êß ¯ÿÁÿLÿë LÿþæB¯ÿæ F¯ÿó ÓþÖ ’ÿçSLÿë þëNÿ µÿæ¯ÿ{Àÿ S†ÿç LÿÀÿç¯ÿæ ¨æBô ¾{$Î ÉNÿç
$æF > †ÿë{þ FÜÿç Lÿ~çLÿæSëÝçLÿ ̄ ÿçÌß{Àÿ Daÿ {É÷~ê{Àÿ ¨’ÿæ$ö Ó¸Lÿ}†ÿ Ašæß{Àÿ A™#Lÿ fæ~ç̈ æÀÿç̄ ÿ >
AæÓ ¨ë[ÿÀÿæ¯ÿõ̂ ÿç LÿÀÿç̄ ÿæ !
¨’ÿæ$öÀÿ †ÿç{[ÿæsç A¯ÿ×æÀÿ Lÿ~çLÿæ ÷̈Lÿõ†ÿç-

¯ÿÖìÀÿ ¯ÿçµÿçŸ A¯ÿ×æ

Lÿvÿç[ÿ †ÿÀÿÁÿ

Aæ¡ÿ…Lÿ~çLÿæ ×æ[ÿ Ó¯ÿö[ÿçþ§

Lÿ~çLÿæSëÝ çLÿ [ÿ çLÿs†ÿþ
µÿæ¯ÿ{Àÿ ÓóLÿëÁÿç†ÿ {ÜÿæB$æF

Aæ;ÿ…Lÿ~çLÿæ AæLÿÌö~ Që̄ ÿú
A™#Lÿ

Lÿvÿ ç[ ÿ ¨’ÿæ$ ö †ÿ ëÁÿ[ÿæ{Àÿ
Aæ;ÿ…Lÿ~çLÿæ ×æ[ÿ sçLÿçF A™#Lÿ

Lÿ~çLÿæS ëÝçLÿ Lÿvÿç[ÿ ¨’ÿæ$ö
†ÿëÁÿ[ÿæ{Àÿ Lÿþú ÓóLÿëÁÿç†ÿ $æAæ;ÿç

Lÿvÿç[ÿ ¨’ÿæ$ö †ÿëÁÿ[ÿæ{Àÿ
Aæ;ÿ…Lÿ~çLÿæ AæLÿÌö~ Óæþæ[ÿ¿

’ÿë̄ ÿöÁÿ

Aæ;ÿ…Lÿ~çLÿæ ×æ[ÿ Ó¯ÿöæ™#Lÿ

   Lÿ~çLÿæSëÝçLÿ þëNÿ

S¿æÓú

Aæ;ÿ…Lÿ~çLÿæ AæLÿÌö~ Ó¯ÿö[ÿçþ§
([ÿS~¿)

ÓþS÷ D¨àÿ² ×æ[ÿ{Àÿ
Lÿ~çLÿæSëÝçLÿ S†ÿç LÿÀÿç$æF

Lÿ~çLÿæSëÝçLÿÀÿ S†ÿç [ÿç”}Î ×æ[ÿ
þš{Àÿ Óêþç†ÿ

Lÿ~çLÿæSëÝçLÿÀÿ S†ÿç [ÿS~¿
({Lÿ¯ÿÁÿ Lÿ¸[ÿ)
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 Matter is composed of extremely small particles.

 The particles are held together by interparticle forces of attractions.

 The interparticle attractions are the strongest in solids, a little weaker in

liquids, and the weakest in gases.

 Solids have a fixed shape and size due to strong interparticle attraction,

minimum interparticle space, and no free movement of the constituent

particles.

 The interparticle attraction in liquids is slightly weaker than in solids,

enabling the particles to move within a particular space and providing

them with a little more interparticle spacing. Therefore, liquids have a

definite volume but no fixed shape.

 The interparticle attractions in gases are negligible, making their particles

completely free to move from one place to another and resulting in

maximum interparticle space. Therefore, gases have no fixed shape and

volume.

Snapshots

Keywords

Matter Solution Melting Point

Boiling Point Evaporation Fluids

Atmospheric pressure Diffusion & Compressiblity

Suspended Particulated Matter (SPM)
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 ÷̈{†ÿ¿Lÿ ¨’ÿæ$ö A†ÿ¿;ÿ äë’ÿ÷ Lÿ~çLÿæ{Àÿ Svÿç†ÿ >
 Lÿ~çLÿæSëÝçLÿ Aæ;ÿ…Lÿ~çLÿæ AæLÿÌö~ ÿ̄Áÿ ’ÿ́æÀÿæ ’ÿõÞ μÿæ¯ÿ{Àÿ ¯ÿæ¤ÿç {ÜÿæB ÀÿÜÿç$æAæ;ÿç >
 Lÿvÿç[ÿ ¨’ÿæ$ö{Àÿ Aæ;ÿ…Lÿ~çLÿæ AæLÿÌö~ ¯ÿÁÿ Ó ÿ̄ëvÿæÀÿë ÉNÿçÉæÁÿê, †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ

A{¨äæLÿõ†ÿ ’ÿë̄ ÿöÁÿ F¯ÿó S¿æÓêß ¨’ÿæ$ö{Àÿ Ó ÿ̄ëvÿæÀÿë ’ÿë̄ ÿöÁÿ >
 Lÿ~çLÿæ þš{Àÿ ÷̈̄ ÿÁÿ Aæ;ÿ…Lÿ~çLÿæ AæLÿÌö~ ¯ÿÁÿ, Ó¯ÿö[ÿçþ§ Aæ;ÿ…Lÿ~çLÿæ ×æ[ÿ F ÿ̄ó

Svÿ[ÿLÿæÀÿê Lÿ~çLÿæSëÝçLÿ þëNÿ μÿæ¯ÿ{Àÿ S†ÿç LÿÀÿç̈ æÀÿë [ÿ$#̄ ÿæ {Üÿ†ÿë Lÿvÿç[ÿ ̈ ’ÿæ$öSëÝçLÿÀÿ
FLÿ ×çÀÿ AæLÿõ†ÿç F¯ÿó AæLÿæÀÿ $æF >

 Lÿvÿç[ÿ ¨’ÿæ$ö †ÿëÁÿ[ÿæ{Àÿ †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ Aæ;ÿ…Lÿ~çLÿæ AæLÿÌö~ ¯ÿÁÿ Óæþæ[ÿ¿ ’ÿë̄ ÿöÁÿ,
¾æÜÿæ Lÿ~çLÿæSëÝçLÿë FLÿ [ÿç”}Î ×æ[ÿ þš{Àÿ S†ÿç LÿÀÿç¯ÿæLÿë Óäþ LÿÀÿç$æF F¯ÿó {Óþæ[ÿZÿë
Aæ;ÿ…Lÿ~çLÿæ þš{Àÿ sçLÿçF A™#Lÿ ¯ÿ¿¯ÿ™æ[ÿ ÷̈’ÿæ[ÿ LÿÀÿç$æF > {†ÿ~ë, †ÿÀÿÁÿ ¨’ÿæ$öÀÿ
FLÿ [ÿç”}Î Aæß†ÿ[ÿ $æF, þæ†ÿ÷ {Lÿò~Óç ×çÀÿ AæLÿæÀÿ [ÿ $æF >

 S¿æÓúSëÝçLÿÀÿ Aæ;ÿ…Lÿ~çLÿæ AæLÿÌö~ [ÿS~¿, ¾æÜÿæ üÿÁÿ{Àÿ {Óþæ[ÿZÿÀÿ Lÿ~çLÿæSëÝçLÿ
{SæsçF ×æ[ÿÀÿë A[ÿ¿ ×æ[ÿLÿë ¾ç̄ ÿæ¨æBô Ó¸í‚ÿö þëNÿ {ÜÿæB$æ;ÿç F¯ÿó Ó¯ÿöæ™#Lÿ Aæ;ÿ…Lÿ~çLÿæ
×æ[ÿ ÓõÎç ÜÿëF > {†ÿ~ë S¿æÓúSëÝçLÿÀÿ [ÿç”}Î AæLÿõ†ÿç F ÿ̄ó Aæß†ÿ[ÿ [ÿæÜÿ] >

Óóäç© ̀ ÿç†ÿ÷

þëQ¿ É±ÿǣ ÿÁÿê

¨’ÿæ$ö ’ÿ÷̄ ÿ~ SÁÿ[ÿæZÿ

Ùÿës[ÿæZÿ ¯ÿæÑêμÿ¯ÿ[ÿ ÷̈¯ÿæÜÿê

¯ÿæßëþƒÁÿêß ̀ ÿæ¨ ¯ÿçÓÀÿ~ F¯ÿó Óó¨êÝ†ÿæ

μÿæÓþæ[ÿ ¨’ÿæ$öÀÿ Lÿ~çLÿæ
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SnapshotsKeep the curiosity alive

1. Choose the correct option.
The primary difference between solids and liquids is that the constituent particles are:
(i) closely packed in solids, while they are stationary in liquids.
(ii) far apart in solids and have fixed position in liquids.
(iii) always moving in solids and have fixed position in liquids.
(iv) closely packed in solids and move past each other in liquids.

2. Which of the following statements are true? Correct the false statements.
(i) Melting ice into water is an example of the transformation of a solid into a liquid.
(ii) Melting process involves a decrease in interparticle attractions during the

transformation.
(iii) Solids have a fixed shape and a fixed volume.
(iv) The interparticle interactions in solids are very strong, and the interparticle spaces

are very small.
(v) When we heat camphor in one corner of a room, the fragrance reaches all corners of

the room.
(vi) On heating, we are adding energy to the camphor, and the energy is released as a

smell.
3. Choose the correct answer with justification. If we could remove all the constituent

particles from a chair, what would happen?
(i) Nothing will change.
(ii) The chair will weigh less due to lost particles.
(iii) Nothing of the chair will remain.

4. Why do gases mix easily, while solids do not?
5. When spilled on the table, milk in a glass tumbler, flows and spreads out, but the glass

tumbler stays in the same shape. Justify this statement.
6. Represent diagrammatically the changes in the arrangement of particles as ice melts

and transforms into water vapour.
7. Draw a picture representing particles present in the following:

(i) Aluminium foil (ii) Glycerin (iii) Methane gas
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SnapshotsfçjæÓæLÿë ̄ ÿfæß ÀÿQ

ÓvÿçLÿ ¯ÿçLÿÅÿ ¯ÿæd >
Lÿvÿç[ÿ F ÿ̄ó †ÿÀÿÁÿ þš{Àÿ þíÁÿ ¨æ$öLÿ¿ {ÜÿDdç {¾ FÜÿæÀÿ Lÿ~çLÿæSëÝçLÿ :
(i) Lÿvÿç[ÿ ¨’ÿæ$ö{Àÿ ÓóLÿëÁÿç†ÿ {ÜÿæB$#̄ ÿæ{¯ÿ{Áÿ {ÓSëÝçLÿ †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ ×çÀÿ $æ;ÿç >
(ii) Lÿvÿç[ÿ ¨’ÿæ$ö{Àÿ ¨ÀÿØÀÿvÿæÀÿë ¯ÿÜÿë†ÿ ’ÿíÀÿ{Àÿ F¯ÿó †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ [ÿç”}Î ×æ[ÿ{Àÿ ÀÿÜÿç$æ;ÿç >
(iii) Ó ÿ̄ö’ÿæ Lÿvÿç[ÿ ¨’ÿæ$ö{Àÿ S†ÿç LÿÀÿ;ÿç F¯ÿó †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ [ÿç”}Î ×æ[ÿ{Àÿ ÀÿÜÿç$æ;ÿç >
(iv) Lÿvÿç[ÿ ¨’ÿæ$ö{Àÿ ÓóLÿëÁÿç†ÿ {ÜÿæB$æ;ÿç F¯ÿó †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ ¨ÀÿØÀÿLÿë A†ÿçLÿ÷þLÿÀÿç S†ÿç LÿÀÿë$æ;ÿç >
[ÿçþ§àÿçQ#†ÿ DNÿçSëÝçLÿ þšÀÿë {LÿDôsç Ó†ÿ¿ ? þç$¿æ DNÿçSëÝçLÿë Óó{Éæ™[ÿ LÿÀÿ >
(i) ¯ÿÀÿüÿLÿë †ÿÀÿÁÿæB ¨æ~ç{Àÿ ¨Àÿç~†ÿ LÿÀÿç̄ ÿæ FLÿ Lÿvÿç[ÿ ¨’ÿæ$ö †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ ¨Àÿç̄ ÿˆÿö[ÿÀÿ FLÿ

D’ÿæÜÿÀÿ~ >
(ii) †ÿÀÿÁÿç̄ ÿæ ÷̈Lÿ÷çßæ{Àÿ ¯ÿÖìÀÿ A¯ÿ×æ{Àÿ ¨Àÿç̄ ÿˆÿö[ÿ Óþß{Àÿ Aæ;ÿ…Lÿ~çLÿæ AæLÿÌö~ Üÿ÷æÓ ¨æF >
(iii) Lÿvÿç[ÿ ¨’ÿæ$öÀÿ FLÿ [ÿç”}Î AæLÿõ†ÿç F¯ÿó Aæß†ÿ[ÿ $æF >
(iv) Lÿvÿç[ÿ ¨’ÿæ$öÀÿ Lÿ~çLÿæSëÝçLÿ þš{Àÿ ¨æÀÿØÀÿçLÿ Lÿ÷çßæ A™#Lÿ ÉNÿçÉæÁÿê F¯ÿó Aæ;ÿ… Lÿ~çLÿæ ×æ[ÿSëÝçLÿ

A†ÿç Lÿþú >
(v) {¾{†ÿ{¯ÿ{Áÿ Aæ{þ {LÿævÿÀÿêÀÿ {SæsçF {Lÿæ~{Àÿ Lÿ ë̈öÀÿ SÀÿþ LÿÀÿë, {Ó{†ÿ{¯ÿ{Áÿ FÜÿæÀÿ ÓëS¤ÿ

{LÿævÿÀÿêÀÿ ÓþÖ {Lÿæ~{Àÿ ¨Üÿoç¾æF >
(vi) SÀÿþ LÿÀÿç̄ ÿæ ’ÿ́æÀÿæ Aæ{þ Lÿ í̈öÀÿLÿë ÉNÿç {¾æSæB$æD F¯ÿó FÜÿç ÉNÿç S¤ÿ μÿæ¯ÿ{Àÿ [ÿçSö†ÿ {ÜÿæB$æF >
¾$æ$ö†ÿæ ÓÜÿç†ÿ ÓvÿçLÿú DˆÿÀÿ ̄ ÿæd > ¾’ÿç Aæ{þ {`ÿòLÿçÀÿë ÓþÖ Svÿ[ÿLÿæÀÿê Lÿ~çLÿæSëÝçLÿë ̄ ÿæÜÿæÀÿ LÿÀÿç̈ æÀÿç̄ ÿæ,
{†ÿ{¯ÿ Lÿ'~ {Üÿ¯ÿ ?
(i) Lÿçdç ¨Àÿç̄ ÿˆÿö[ÿ {Üÿ ÿ̄ [ÿæÜÿ] >
(ii) Lÿ~çLÿæ Lÿþç¾ç̄ ÿæ {¾æSëô {`ÿòLÿçÀÿ Hf[ÿ Lÿþú {Üÿ¯ÿ >
(iii) {`ÿòLÿçÀÿ Lÿçdç AÖç†ÿ́ ÀÿÜÿç̄ ÿ [ÿæÜÿ] >
S¿æÓSëÝçLÿ ÓÜÿf{Àÿ þçÉç¾æD$#̄ ÿæ {¯ÿ{Áÿ LÿæÜÿ]Lÿç Lÿvÿç[ÿ ¨’ÿæ$öSëÝçLÿ ÓÜÿf{Àÿ þçÉç [ ÿ$æF ?
Lÿæ`ÿSâæÓÀÿë äêÀÿ {s¯ÿëàÿ D¨{Àÿ ÞæÁÿç{’ÿ{àÿ äêÀÿ ¯ÿÜÿç¾æF F¯ÿó ÿ̄æÜÿæÀÿLÿë {Q{ÁÿB {ÜÿæB¾æF, Lÿç;ÿë
SâæÓsç Óþæ[ÿ AæLÿõ†ÿç{Àÿ ÀÿÜÿç$æF > FÜÿç DNÿçÀÿ ¾$æ$ö†ÿæ ’ÿçA >
¯ÿÀÿüÿ †ÿÀÿÁÿç fÁÿ {Üÿ ÿ̄æ F¯ÿó †ÿæÜÿæ fÁÿêß¯ÿæÑ{Àÿ ¨Àÿç~†ÿ {Üÿ¯ÿæ ÷̈Lÿ÷çßæ{Àÿ Lÿ~çLÿæSëÝçLÿÀÿ ¯ÿ¿¯ÿ×æ{Àÿ
¨Àÿç̄ ÿˆÿö[ÿLÿë `ÿç†ÿ÷ þæšþ{Àÿ ’ÿÉöæA >
[ÿçþ§àÿçQ#†ÿ ¨’ÿæ$ö{Àÿ D¨×ç†ÿ Lÿ~çLÿæSëÝçLÿÀÿ ¯ÿ¿¯ÿ×Lÿë ’ÿÉöæD$#̄ ÿæ FLÿ `ÿç†ÿ÷ AæZÿ:

(i) ¨†ÿÁÿæ Aæàÿëþç[ÿçßþú ¨sç (ii) Sâç{ÓÀÿç[ÿú (iii) þç{$[ÿú S¿æÓú
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8. Observe Fig. 3.16a which shows the
image of a candle that was just
extinguished after burning for some time.
Identify the different states of wax in the
figure and match them with Fig. 3.16b
showing the arrangement of particles.

9. Why does the water in the ocean taste
salty, even though the salt is not visible?
Explain.

10. Grains of rice and rice flour take the shape of the container when placed in different
jars. Are they solids or liquids? Explain.

(a)
Fig. 3.16

(b)

 Fix a balloon over the neck of a bottle and put the bottle in hot water. Explore
what will happen?

 Design and create simple models to represent particles of solids, liquids, and
gases showing interparticle spacing using clay balls, beads, etc.

 Pretend to be particles of solids, liquids, and gases, at different temperatures—
create and perform a role-play/ dance showing particles in motion.

 Debate in the class — ‘Gases can spread and fill all the available space’. Is this
property of gases beneficial or harmful?

The tiny particles that make up all matter are atoms and molecules. For
example, iron is made up of atoms of iron, and gold is made up of
atoms of gold. Atoms of many elements like hydrogen, oxygen, and
sulfur are not able to exist independently. In such cases, a certain number
of atoms of the same element combine to form a molecule. For example,
two atoms of hydrogen combine and form a stable particle called a
molecule of hydrogen. A water molecule is made up of two hydrogen
atoms and one oxygen atom. You will learn about atoms and molecules
in higher grades.

A step further

Discover, design and debate
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(b)(a)
`ÿç†ÿ÷ 

`ÿç†ÿ÷ a Lÿë {’ÿQ, {¾Dô$#{Àÿ Lÿçdç Óþß
fÁÿç̄ ÿæ ¨{Àÿ àÿçμÿç ¾æB$#̄ ÿæ FLÿ þÜÿþ¯ÿ†ÿêÀÿ `ÿç†ÿ÷
{’ÿQæ¾æBdç > ̀ ÿç†ÿ÷{Àÿ þÜÿþÀÿ ̄ ÿçμÿçŸ A¯ÿ×æ ̀ ÿçÜÿ§s
LÿÀÿ F¯ÿó Lÿ~çLÿæSëÝçLÿÀÿ A¯ÿ×ç†ÿç {’ÿQæ¾æD$#̄ ÿæ
`ÿç†ÿ÷ b  ÓÜÿ {þÁÿæA >

Óþë’ÿ÷ ̈ æ~ç LÿæÜÿ]Lÿç àÿë~çAæ àÿæ{S, ¾’ÿçH {Ó$#{Àÿ

àÿë~ {’ÿQæ¾æD [ÿæÜÿ], ¯ÿ¿æQ¿æ LÿÀÿ >

`ÿæDÁÿÀÿ ’ÿæ[ÿæ F¯ÿó `ÿæDÁÿÀÿ `ÿí[ÿæ ¯ÿçμÿçŸ ¨æ†ÿ÷{Àÿ ÀÿQ#{àÿ ¨æ†ÿ÷Àÿ AæLÿæÀÿ S÷Üÿ~ Lÿ{Àÿ > {ÓSëÝçLÿ
Lÿvÿç[ÿ [ÿæ †ÿÀÿÁÿ ? ¯ÿ¿æQ¿æ LÿÀÿ >

 {¯ÿæ†ÿàÿÀÿ {QæàÿæþëÜÿô{Àÿ FLÿ {¯ÿàÿë[ÿ àÿSæA F ÿ̄ó {¯ÿæ†ÿàÿLÿë SÀÿþ ¨æ~ç{Àÿ ¨LÿæA > Lÿ'~
{Üÿ ÿ̄ A[ÿëÓ¤ÿæ[ÿ LÿÀÿ >

 þæsç ̄ ÿàÿú, {þæ†ÿç þæÁÿç B†ÿ¿æ’ÿç ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç Lÿvÿç[ÿ, †ÿÀÿÁÿ F¯ÿó S¿æÓúÀÿ Lÿ~çLÿæSëÝçLÿ þš{Àÿ
$#̄ ÿæ Aæ;ÿ…Lÿ~çLÿæ ×æ[ÿ ’ÿÉöæB¯ÿæ ¨æBô ÓÀÿÁÿ þ{Ýàÿ ¨ÀÿçLÿÅÿ[ÿæ LÿÀÿ F¯ÿó †ÿçAæÀÿç LÿÀÿ >

 [ÿçfLÿë ¯ÿçμÿçŸ †ÿæ¨þæ†ÿ÷æ{Àÿ Lÿvÿç[ÿ, †ÿÀÿÁÿ F¯ÿó S¿æÓúÀÿ Lÿ~çLÿæ þ{[ÿLÿÀÿç Aμÿç[ÿß LÿÀÿ -
S†ÿçÉêÁÿ Lÿ~çLÿæSëÝçLÿ {’ÿQæB¯ÿæ ¨æBô FLÿ [ÿæsLÿ ÷̈Öì†ÿ LÿÀÿç ÷̈’ÿÉö[ÿ LÿÀÿ >

 "S¿æÓúSëÝçLÿ {Q{ÁÿB {ÜÿæB ÓþÖ D¨àÿ² Qæàÿç ×æ[ÿLÿë í̈Àÿ~ LÿÀÿç̈ æÀÿç{ ÿ̄'- F ¯ÿçÌß{Àÿ
{É÷~ê{Àÿ ¯ÿç†ÿLÿö LÿÀÿ > S¿æÓúSëÝçLÿÀÿ FÜÿç Së~ àÿæμÿ’ÿæßLÿ [ÿæ ä†ÿçLÿæÀÿLÿ ?

ÓþÖ ̈ ’ÿæ$öLÿë Svÿ[ÿ LÿÀÿë$#̄ ÿæ äë’ÿ÷ Lÿ~çLÿæSëÝçLÿ {ÜÿDdç ̈ Àÿþæ~ë F¯ÿó A~ë > D’ÿæÜÿÀÿ~
ÓÀ́ÿí̈ , àÿëÜÿæÀÿ ¨Àÿþæ~ë{Àÿ àÿëÜÿæ Svÿç†ÿ F ÿ̄ó Óë[ÿæÀÿ ¨Àÿþæ~ë{Àÿ Óë[ÿæ Svÿç†ÿ  >
ÜÿæB{xÿ÷æ{f[ÿú, ALÿúÓç{f[ÿú F¯ÿó ÓàÿúüÿÀÿ μÿÁÿç A{[ÿLÿ {þòÁÿçLÿÀÿ ¨Àÿþæ~ë Ó́æ™ê[ÿ
μÿæ¯ÿ{Àÿ ÀÿÜÿç̈ æÀÿç [ÿ$æ;ÿç > FÜÿç ¨Àÿç×ç†ÿç{Àÿ Óþæ[ÿ {þòÁÿçLÿÀÿ Lÿçdç ÓóQ¿Lÿ ¨Àÿþæ~ë
þçÉç FLÿ A~ë Svÿ[ÿ LÿÀÿ;ÿç > D’ÿæÜÿÀÿ~ Ó́Àÿí̈ , ÜÿæB{xÿ÷æ{f[ÿúÀÿ ’ÿëBsç ¨Àÿþæ~ë þçÉç
FLÿ ×çÀÿ Lÿ~çLÿæ Svÿ[ÿ LÿÀÿç$æF, ¾æÜÿæLÿë ÜÿæB{xÿ÷æ{f[ÿú A~ë LÿëÜÿæ¾æF > {SæsçF fÁÿ
A~ë ’ÿëBsç ÜÿæB{xÿ÷æ{f[ÿú ̈ Àÿþæ~ë F¯ÿó {SæsçF AþÈfæ[ÿ ̈ Àÿþæ~ë{Àÿ Svÿç†ÿ > †ÿë{þ
Daÿ†ÿÀÿ {É÷~ê{Àÿ ¨Àÿþæ~ë F¯ÿó A~ë ¯ÿçÌß{Àÿ ÉçQ#̄ ÿ >

AæD æ̈{’ÿ AæSLÿë

Aǣ ÿçÍæÀÿ,  ¨ÀÿçLÿÅÿ[ÿæ H  ¯ÿç†ÿLÿö
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Probe and Ponder

Learners will be able to...
 Recognise that air exerts pressure in all directions. (CG-1)
 Understand that wind as movement of air from high-pressure regions to low-

pressure regions. (CG-1)
 Recognise that unequal heating of land and water creates pressure differences.

(CG-1)
 Explain thunderstorms as weather events caused by strong upward movement

of warm air. (CG-1)
 Suggest suitable measures to reduce cyclone-related risks. (CG-5)

 Why are winds stronger on some days than on others?
 Why are water tanks usually placed at a height?
 Can air pressure really crush us?
 What causes storms and cyclones? If the Earth stopped rotating,

would cyclones still form?
 Share your questions

PREASSURE AND ITS
EFFECTS 4
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Éçäæ$öêþæ{[ÿ ......
 ¯ÿæßë Ó¯ÿë ’ÿçS{Àÿ `ÿæ¨ ÷̈{ßæS Lÿ{Àÿ {¯ÿæàÿç `ÿçÜÿ§ç̄ ÿæ{Àÿ Óäþ {Üÿ{ ÿ̄ > (CG-1)
 A™#Lÿ `ÿæ¨ AoÁÿÀÿë Lÿþú `ÿæ¨ AoÁÿLÿë ¯ÿæßëÀÿ ÿ̀Áÿ[ÿ ¨¯ÿ[ÿ {¯ÿæàÿç ÿ̄ëlç̄ ÿæ{Àÿ Óäþ {Üÿ{¯ÿ >

(CG-1)
 ×Áÿ F ÿ̄ó fÁÿÀÿ AÓþæ[ÿ Dˆÿæ¨ ’ÿ́æÀÿæ `ÿæ¨Àÿ ¨æ$öLÿ¿ ÓõÎç ÜÿëF {¯ÿæàÿç `ÿçÜÿ§s LÿÀÿç̄ ÿæ{Àÿ Óäþ

{Üÿ{¯ÿ >  (CG-1)
 DÌ½ ¯ÿæßëÀÿ ÷̄̈ ÿÁÿ D•ö́þëQê S†ÿç {¾æSëô {ÜÿD$#̄ ÿæ ¨æ~ç̈ æS Ws~æ WÝWÝç μÿæ¯ÿ{Àÿ ÿ̄¿æQ¿æ

LÿÀÿç̈ æÀÿç{¯ÿ > (CG-1)
 Wí‚ÿ}̄ ÿæ†ÿ¿æ Óº¤ÿêß ÿ̄ç̈ ’ÿ Üÿ÷æÓ LÿÀÿç̄ ÿæ ¨æBô D¨¾ëNÿ ¨’ÿ{ä¨ Óí̀ ÿæB ¨æÀÿ;ÿç > (CG-5)

 ¨¯ÿ[ÿ A[ÿ¿ ’ÿç[ÿ †ÿëÁÿ[ÿæ{Àÿ Lÿçdç ’ÿç[ÿ A™#Lÿ †ÿê¯ÿ÷ LÿæÜÿ]Lÿç {ÜÿæB$æF ?
 Óæ™æÀÿ~†ÿ… ¨æ~ç sæZÿç LÿæÜÿ]Lÿç Daÿ ×æ[ÿ ÿ̄æ dæ†ÿ D¨{Àÿ ÀÿQæ¾æF ?
 ¯ÿæßë `ÿæ¨ ÷̈Lÿõ†ÿ{Àÿ AæþLÿë `ÿæ¨ç {’ÿB¨æ{Àÿ Lÿç ?
 lÝ F¯ÿó Wí‚ÿ}̄ ÿæ†ÿ¿æÀÿ LÿæÀÿ~ Lÿ'~ ? ¾’ÿç ̈ õ$#̄ ÿêÀÿ Aæ¯ÿ ÿ̂ö[ÿ ¯ÿ¢ÿ {ÜÿæB¾æF,

{†ÿ{¯ÿ Lÿ'~ Wí‚ÿ}̄ ÿæ†ÿ¿æ ÓõÎç {Üÿ¯ÿ ?
 †ÿëþÀÿ ÷̈É§SëÝçLÿ A[ÿ¿þæ[ÿZÿ ÓÜÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿ >

@ ê̂i§û̂  I Pò«^

4
·_ Gaõ Gjûe

_âbûa
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You must have observed fallen leaves on the ground swirling in the air or being swept away,
and trees swaying or even bending when a strong wind blows. Have you ever wondered
why fallen leaves rise in the air or trees sway or bend? Does the wind exert force on fallen
leaves to make them rise or on trees to bend? Recall other similar effects of the force exerted
by wind like slamming of doors or rattling of windows, or fluttering of clothes? How does
the force exerted by wind make this happen? The force exerted by wind creates wind pressure
which causes these effects. In this chapter, we will explore the relationship between force
and pressure, and understand how they shape powerful natural events like thunderstorms
and cyclones.

4.1 Pressure

Megha and her brother Pawan are going on a picnic.
They walk to the picnic spot, carrying identical items in
their bags (Fig. 4.1). On the way, Pawan keeps adjusting
his bag, and looks uncomfortable. Megha asks, “Is there
a problem with your bag?” Pawan responds, “Yes, it is
hurting my shoulders.” Megha says, “Both our bags are
equally heavy. Why does your bag hurt, and mine
doesn’t?” Pawan reflects for a minute and says, “Perhaps,
it is because of the difference in the straps of our bags.
My bag has narrow straps while your bag has broad
straps.”

Can the shape or size of the straps really make a difference? Let us try to find out.
When we carry a bag, we feel its weight because of the force of gravity acting on our

shoulders. The weight of the bag with narrow straps acts on a smaller area of our shoulders,
whereas the weight of the bag with broad straps is spread out over a larger area of our
shoulders. It is due to this reason that we feel more comfortable carrying a bag with broader
straps than one with narrow straps, although both bags have the same weight. Since the area
over which the force acts is involved, we define a quantity called pressure, which is the
force per unit area.

So, Pressure = Force
Area

At this stage, we will consider only those forces which act perpendicular to
the surface on which the pressure is to be computed.

Fig. 4.1: Megha and Pawan
carrying their bags
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†ÿë{þ [ÿçÊÿß μÿí̈ õÏ{Àÿ ¨Ýç$#̄ ÿæ ¨†ÿ÷SëÝçLÿ `ÿLÿ÷æLÿæÀÿ{Àÿ ÿ̄æßë{Àÿ DÝç̄ ÿæ F¯ÿó ÷̈̄ ÿÁÿ ¨¯ÿ[ÿ ÿ̄Üÿç̄ ÿæ Óþß{Àÿ
SdSëÝçLÿ {’ÿæÜÿàÿç̄ ÿæ Lÿçºæ ÿ̄Zÿæ {Üÿ¯ÿæ {’ÿQ#$#̄ ÿ > †ÿë{þ {Lÿ{¯ÿ `ÿç;ÿæ LÿÀÿçd Lÿç LÿæÜÿ]Lÿç †ÿ{Áÿ ¨Ýç$#̄ ÿæ
¨†ÿ÷SëÝçLÿ ÿ̄æßë{Àÿ DÝç$æF Lÿçºæ SdSëÝçLÿ {’ÿæÜÿàÿç$æF Lÿçºæ ¯ÿZÿæ {ÜÿæB$æF ? ̈ ¯ÿ[ÿ Lÿ'~ †ÿ{Áÿ ¨Ýç$#̄ ÿæ
¨†ÿ÷SëÝçLÿë D¨ÀÿLÿë DvÿæB¯ÿæ ̈ æBô Lÿçºæ SdSëÝçLÿë ̄ ÿZÿæ LÿÀÿç̄ ÿæ LÿÀÿç̄ ÿæ ̈ æBô ̄ ÿÁÿ ̈ ÷{ßæS Lÿ{Àÿ ? ̈ ¯ÿ[ÿ ’ÿǽÀÿæ
{ÜÿD$#̄ ÿæ ¯ÿÁÿÀÿ A[ÿ¿æ[ÿ¿ Óþæ[ÿ ÷̈μÿæ ÿ̄SëÝçLÿë þ{[ÿ ¨LÿæA, {¾¨ÀÿçLÿç WÀÿÀÿ Lÿ¯ÿæs Lÿçºæ lÀÿLÿæSëÝçLÿ
{vÿàÿç{Üÿ ÿ̄æ Lÿçºæ {¨æÌæLÿ DÝç¾ç̄ ÿæ > ̈ ¯ÿ[ÿ ’ÿ́æÀÿæ {ÜÿD$#̄ ÿæ ̄ ÿÁÿ ’ÿǽÀÿæ FÜÿæ Lÿç̈ Àÿç W{s ? ̈ ¯ÿ[ÿ ’ÿ´æÀÿæ ̈ ÷¾ëNÿ
¯ÿÁÿ {¾æSëô ÓõÎ ¯ÿæßë̀ ÿæ¨ ’ÿǽÀÿæ FÜÿç ÷̈μÿæ¯ÿ ÓõÎç ÜÿëF > FÜÿç Ašæß{Àÿ Aæ{þ ¯ÿÁÿ F ÿ̄ó `ÿæ¨ þš{Àÿ Ó¸Lÿö
Lÿ'~ fæ~ç̄ ÿæ F¯ÿó ̄ ÿëlç̄ ÿæ {¾ {Óþæ{[ÿ ¯ÿf÷̈ æ†ÿ F ÿ̄ó Wí‚ÿ}̄ ÿæ†ÿ¿æ μÿÁÿç ÉNÿçÉæÁÿê ̈ ÷æLÿõ†ÿçLÿ Ws~æSëÝçLÿë Lÿç̈ Àÿç
Àÿí̈  ’ÿçA;ÿç >

`ÿæ¨
{þWæ F¯ÿó †ÿæ' μÿæB ¨H´[ÿú FLÿ ¯ÿ~{μÿæfç LÿÀÿç̄ ÿæLÿë ¾æDd;ÿç >
{Óþæ{[ÿ ¯ÿ¿æSú{Àÿ Óþæ[ÿ ¨÷LÿæÀÿ fç[ÿ çÌ ™Àÿç ¯ÿ~{μÿ æfç
×ÁÿLÿë ¾æD$æ;ÿç(`ÿç†ÿ÷ )> ¨H´[ÿú †ÿæÀÿ ¯ÿ¿æSúLÿë ÓfæÝç
`ÿæàÿ ë$æF F¯ÿó †ÿæLÿ ë Që¯ÿ ú AxÿëAæ àÿæS ë$æF > {þWæ
¨`ÿæÀÿçàÿæ,""{†ÿæÀÿ ¯ÿ¿æSú{Àÿ Lÿçdç ÓþÓ¿æ Adç Lÿç?'' ¨H´[ÿú
DˆÿÀÿ {’ÿàÿæ, ""Üÿô, FÜÿæ {þæ Lÿæ¤ÿLÿë ¯ÿÜÿë†ÿ LÿÎ {’ÿDdç >''
{þWæ LÿÜÿçàÿæ,"" Aæþ DμÿßZÿÀÿ ¯ÿ¿æSú Óþæ[ÿ μÿæÀÿê >
{†ÿæÀÿ ¯ÿ¿æSú LÿæÜÿ]Lÿç LÿÎ {’ÿDdç F¯ÿó {þæÀÿ LÿæÜÿ]Lÿç [ÿë{Üÿô''
¨H´[ÿú FLÿ þç[ÿçs ú ¨æBô `ÿ ç;ÿæ LÿÀÿ ç LÿÜÿ çàÿæ, ""ÜÿëF†ÿ, FÜÿæ
Aæþ ¯ÿ¿æSúÀÿ üÿç†ÿæ{Àÿ HÓæÀÿÀÿ μÿ çŸ†ÿæ {¾æSëô {ÜÿDdç >
{þæ ̄ ÿ¿æSú{Àÿ ÓÀÿë üÿç†ÿæ àÿæSçdç þæ†ÿ÷ †ÿëþÀÿ ̄ ÿ¿æSú{Àÿ ̀ ÿDÝæ
üÿç†ÿæ Adç >''

Lÿ'~ üÿç†ÿæÀÿ AæLÿõ†ÿç Lÿçºæ AæLÿæÀÿ ÷̈Lÿõ†ÿ{Àÿ {Lÿò~Óç ̈ æ$öLÿ¿ Aæ~ç̈ æ{Àÿ ? AæÓ fæ~ç̄ ÿæLÿë {`ÿÎæ LÿÀÿç̄ ÿæ >
{¾{†ÿ{¯ÿ{Áÿ Aæ{þ FLÿ ̄ ÿ¿æSú {¯ÿæÜÿëdë, {Ó{†ÿ{¯ÿ{Áÿ Aæþ Lÿæ¤ÿ D¨{Àÿ Lÿæþ LÿÀÿë$#̄ ÿæ þæšæLÿÌö~ ¯ÿÁÿ

{¾æSëô AæþLÿë FÜÿæ Hf[ÿ àÿæ{S > ÓÀÿë üÿç†ÿæ $#̄ ÿæ ¯ÿ¿æSúÀÿ Hf[ÿ Aæþ Lÿæ¤ÿÀÿ FLÿ {dæs ×æ[ÿ({ä†ÿ÷üÿÁÿ)
D¨{Àÿ Lÿæ¾ö¿ Lÿ{Àÿ, {¾{†ÿ{¯ÿ{Áÿ Lÿç `ÿDÝæ üÿç†ÿæ $#̄ ÿæ ¯ÿ¿æSúÀÿ Hf[ÿ Aæþ Lÿæ¤ÿÀÿ FLÿ ¯ÿÝ ×æ[ÿ D¨{Àÿ
Lÿæ¾ö¿ Lÿ{Àÿ > FÜÿç LÿæÀÿ~ {¾æSëô Aæ{þ ÓÀÿë üÿç†ÿæ $#̄ ÿæ ¯ÿ¿æSú A{¨äæ ̀ ÿDÝæ üÿç†ÿæ $#̄ ÿæ ¯ÿ¿æSú ̄ ÿÜÿ[ÿ LÿÀÿç̄ ÿæLÿë
A™#Lÿ AæÀÿæþ’ÿæßLÿ A[ÿëμÿ¯ÿ LÿÀÿë, ¾’ÿçH Dμÿß ̄ ÿ¿æSúÀÿ Hf[ÿ Óþæ[ÿ Lÿç;ÿë {¾Dô {ä†ÿ÷üÿÁÿ D¨{Àÿ ̄ ÿÁÿ Lÿæ¾ö¿
Lÿ{Àÿ †ÿæÜÿæ ÓÜÿ FÜÿç Ws~æ fÝç†ÿ > {†ÿ~ë Aæ{þ "`ÿæ¨" ¯ÿçÌß{Àÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿç̄ ÿæ, ¾æÜÿæ FLÿLÿ {ä†ÿ÷
D¨{Àÿ Lÿæþ LÿÀÿë$#¯ÿæ ¯ÿÁÿLÿë ¯ÿëlæF >

FÜÿç ̈ ¾ö¿æß{Àÿ Aæ{þ {Lÿ ÿ̄Áÿ {ÓÜÿç ̄ ÿÁÿSëÝçLÿë ̄ ÿç̀ ÿæÀÿ LÿÀÿç̄ ÿæ ¾æÜÿæ ̀ ÿæ¨ ̈ ÷{ßæS LÿÀÿæ¾æD$#̄ ÿæ
ṏÏ D¨{Àÿ àÿº μÿæ¯ÿ{Àÿ Lÿæ¾ö¿ Lÿ{Àÿ >

`ÿç†ÿ÷ 4.1 : ÿ{þWæ F¯ÿó ¨H´[ÿú
{Óþæ[ÿZÿÀÿ ÿ̄¿æSú ™Àÿç `ÿæàÿëd;ÿç

{†ÿ~ë, `ÿæ¨ ¯ÿÁÿ
{ä†ÿ÷üÿÁÿ
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Broad straps reduce the pressure exerted by the bag on our shoulders
as compared to narrow straps. Therefore, we feel more comfortable carrying
a bag with broad straps.

Can you now understand why it feels easier to lift a water-filled
bucket with a broad handle than with a narrow handle (Fig. 4.2)? Similarly,
we have seen that when people carry loads like pots or vegetable baskets
on their heads, they often place a round piece of cloth under the loads (Fig.
4.3). In both cases, the objective is to reduce pressure by increasing the
area over which the weight acts. Pressure is defined as the force per unit
area. The SI unit of force is newton and that of area is metre2. Therefore,
the SI unit of pressure is newton/metre2 (N/m2). This unit is also called a
pascal, denoted by Pa.
If a force of 100 N is applied on a cardboard of area 2 m2,
then the pressure applied on the cardboard will be:

Pressure = 2
2

Force 100N 50N / m
Area 2m

 

Fig. 4.2: Buckets with
broad and narrow

handles

Fig. 4.3: Persons
carrying loads

There are many situations in daily life
where pressure plays a role. Conduct the
activities given in Table 4.1 and record
your observations. Explain how pressure
influences the mode of action undertaken
for each activity.

The activities listed in Table 4.1 should be
conducted under the supervision of an adult.

Safety first

Table 4.1: Record your Observations

Activity Modes of action Easy or difficult to
perform? Give reasons

Driving an
iron nail

Cutting an
apple with
a knife

By the head of the
nail

Using the sharp
edge of the knife

Using the blunt
edge of the knife

By the pointed
end of the nail
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`ÿç†ÿ÷ 4.2 : HÓæÀÿçAæ F ÿ̄ó
A~HÓæÀÿçAæ Üÿ¿æ{ƒàÿú

ÓÜÿç†ÿ ¯ÿæàÿúsç

`ÿç†ÿ÷ 4.3 : μÿæÀÿ ¯ÿÜÿ[ÿ
LÿÀÿë$#¯ÿæ ¯ÿ¿Nÿç

{’ÿð[ÿ¢ÿç[ÿ fê ÿ̄[ÿ{Àÿ A{[ÿLÿ ̈ Àÿç×ç†ÿç Adç, {¾Dôvÿæ{Àÿ
`ÿæ¨ FLÿ SëÀÿë†ÿ́̈ í‚ÿö μÿíþçLÿæ S÷Üÿ~ Lÿ{Àÿ > ÓæÀÿ~ê

{Àÿ ’ÿçAæ¾æB$#̄ ÿæ Lÿæ¾ö¿Lÿë Ó æ̧’ÿ[ÿ LÿÀÿ F ÿ̄ó
†ÿëþÀÿ ¨¾ö¿{¯ÿä~SëÝçLÿë {àÿQ# ÀÿQ > ÷̈{†ÿ¿Lÿ
Lÿæ¾ö¿¨æBô ÿ̀æ̈  Lÿç̈ Àÿç μÿíþçLÿæ S÷Üÿ~ Lÿ{Àÿ ÿ̄¿æQ¿æ
LÿÀÿ >

ÓæÀÿ~ê {Àÿ †ÿæàÿçLÿæμÿëNÿ Lÿæ¾ö¿LÿÁÿæ¨SëÝçLÿ f{~
¯ÿßÔÿZÿ †ÿˆÿ́æ¯ÿ™æ[ÿ{Àÿ LÿÀÿæ¾ç̄ ÿæ D`ÿç†ÿ >

ÓëÀÿäæ ÷̈${þ

ÓæÀÿ~ê †ÿëþ ¨¾ö¿{¯ÿä~SëÝçLÿ àÿç̈ ç̄ ÿ• LÿÀÿ >

Lÿæ¾ö¿ Lÿæ¾ö¿Àÿ ̈ ÷~æÁÿê Lÿæ¾ö¿ Ó¸æ’ÿ[ÿ ÓÜÿf ̄ ÿæ LÿÎ ?
LÿæÀÿ~ ’ÿÉöæA

àÿëÜÿæ Lÿ+æ
¯ÿæ{ÝB ÿ̄æ

dëÀÿê
ÓæÜÿæ¾¿{Àÿ
FLÿ {ÓH
Lÿæsç̄ ÿæ

Lÿ+æÀÿ ÉêÌö Aæxÿë  Lÿ+æÀÿ Óíä½ AS÷ Aæxÿë

 dëÀÿêÀÿ †ÿêä½ ™æÀÿ ’ÿǽÀÿæ  dëÀÿêÀÿ ’ÿ¡ÿÀÿæ ™æÀÿ ’ÿ́æÀÿæ

HÓæÀÿçAæ A~HÓæÀÿçAæ

A~HÓæÀÿçAæ üÿç†ÿæ †ÿëÁÿ[ÿæ{Àÿ HÓæÀÿçAæ üÿç†ÿæ $#̄ ÿæ ÿ̄¿æS Lÿæ¤ÿ{Àÿ Lÿþú `ÿæ̈  ÷̈{ßæS Lÿ{Àÿ >
{†ÿ~ë Aæ{þ HÓæÀÿçAæ üÿç†ÿæ $#̄ ÿæ ÿ̄¿æSú ÿ̄Üÿ[ÿ LÿÀÿç̄ ÿæLÿë A™#Lÿ AæÀÿæþ A[ÿëμÿ̄ ÿ LÿÀÿë >

F{ ÿ̄ ̄ ÿëlç̈ æÀÿçàÿ Lÿç ÓÀÿë Üÿ¿æ{ƒàÿú $#̄ ÿæ FLÿ fÁÿ μÿ̂ ÿ} ̄ ÿæàÿúsç A{¨äæ {þæsæ Üÿ¿æ{ƒàÿú
$#̄ ÿæ FLÿ fÁÿ μÿ̂ ÿ} ̄ ÿæàÿúsçLÿë DvÿæB ÿ̄æ ÓÜÿf LÿæÜÿ]Lÿç ( ÿ̀ç†ÿ÷ )? vÿçLÿú  {ÓÜÿç̈ Àÿç Aæ{þ {’ÿQ#$#̄ ÿæ
{¾, {¾{†ÿ{ ÿ̄{Áÿ {àÿæLÿþæ{[ÿ Hf[ÿçAæ æ̈†ÿ÷{Àÿ Lÿçdç fç[ÿçÌ ÿ̄æ ¨[ÿç̈ Àÿç̄ ÿæ þëƒ{Àÿ {[ÿB
¾æDd;ÿç {Ó{†ÿ{ ÿ̄{Áÿ FLÿ {SæàÿæLÿæÀÿ Lÿ̈ Ýæ þëƒ{Àÿ {’ÿB †ÿæ' D¨{Àÿ fç[ÿçÌ ̄ ÿæ ̈ [ÿç̈ Àÿç̄ ÿæ
þëƒ{Àÿ þë{ƒB Që̄ ÿú ÓÜÿf{Àÿ ¾æAæ;ÿç ( ÿ̀ç†ÿ÷ )> Dμÿß {ä†ÿ÷{Àÿ ̄ ÿÁÿ ̈ ÷{ßæS LÿÀÿæ¾æD$#̄ ÿæ
{ä†ÿ÷üÿÁÿ Üÿ÷æÓ LÿÀÿç ̀ ÿæ̈ Lÿë LÿþæB ÿ̄æ àÿä¿ ÀÿQ#$æ;ÿç > FLÿLÿ {ä†ÿ÷üÿÁÿ ̈ ÷†ÿç ̈ ÷¾ëNÿ ̄ ÿÁÿ μÿǣ ÿ{Àÿ
ÿ̀æ¨Lÿë ÿ̄¿æQ¿æ LÿÀÿæ¾æBdç > ÿ̄ÁÿÀÿ SI FLÿLÿ {ÜÿDdç [ÿ¿ës[ÿú(N) F ÿ̄ó {ä†ÿ÷üÿÁÿÀÿ FLÿLÿ

{ÜÿDdç ÿ̄Sö þçsÀÿ(m2) > {†ÿ~ë ÿ̀æ¨Àÿ SI FLÿLÿ {ÜÿDdç [ÿ¿ës[ÿú/ ÿ̄Sö þçsÀÿ N/m2 > FÜÿç
FLÿLÿLÿë æ̈Ôÿàÿú þš LÿëÜÿæ¾æF, ¾æÜÿæLÿë Pa ’ÿ́æÀÿæ Óí̀ ÿ¾æF >
¾’ÿç N ¨Àÿçþæ~ ¯ÿÁÿ m2 {ä†ÿ÷üÿÁÿ ̄ ÿçÉçÎ FLÿ Lÿæxÿö {¯ÿæxÿö{Àÿ ̈ ÷{ßæS LÿÀÿæ¾æF,
{†ÿ{¯ÿ Lÿæxÿö{¯ÿæxÿö D¨{Àÿ ÷̈{ßæS `ÿæ¨ {Üÿ¯ÿ :

`ÿæ¨            2
2

100N 50N / m
2m

 
       ¯ÿÁÿ
     {ä†ÿ÷üÿÁÿ
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What can you conclude from your observations in Table
4.1? We conclude that when the area over which a force
applied is smaller, the resulting pressure is higher, making it
easier to do certain tasks. This is why it is easier to drive a nail
using its pointed end, and it is easier to cut an apple with the
sharp edge of a knife.

You must have seen overhead water tanks (Fig. 4.4) in your
locality, or on the rooftops of houses used for water supply.
Why are these tanks always placed at a height?

Fig. 4.4: Overhead tank

Do liquids also exert pressure?

 Take two transparent glass or plastic pipes of the
same length (about 25 cm), but of different
diameters, as shown in Fig. 4.5.

 Take two good-quality rubber balloons. Attach
them to one end of each pipe.

 Clamp the pipes on a stand as shown in Fig. 4.5.
 Now, fill both the pipes with water up to the same

level about halfway.
 Observe what happens to the balloons.
 Do both balloons bulge? Do they bulge to the same

extent? Fig. 4.5: Equal heights of water columns
produce same bulge in balloons

What can you infer from this activity? You must have observed that the two balloons
bulge to the same extent. Why is it so? Notice that because of the different diameters, the
weight of water in the two pipes is different. However, the bulge in both the balloons is the
same. This means that the weight of water in the pipes could not be responsible for the
extent of the bulge of the balloons.

Could it be that the water column is exerting pressure? Yes, it is the pressure exerted
by the water column which is responsible for the bulge. That is why equal water column
heights produce equal bulges in the balloons, despite their different diameters.

Activity 4.1: Let us try and findout
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ÓæÀÿ~ê  {Àÿ †ÿëþÀÿ ¨¾ö¿{¯ÿä~Àÿë †ÿë{þ {LÿDô Óç•æ;ÿ{Àÿ
¨Üÿoçàÿ ? Aæ{þ FÜÿç Óç•æ;ÿ{Àÿ ¨Üÿoç{àÿ {¾ {¾{†ÿ{¯ÿ{Áÿ ¯ÿÁÿ ÷̈{ßæS
LÿÀÿæ¾æB$#̄ ÿæ {ä†ÿ÷sç {dæs {ÜÿæB$æF, ¨Àÿç~æþê `ÿæ¨ A™#Lÿ {ÜÿæB$æF,
¾æÜÿæ üÿÁÿ{Àÿ {Lÿ{†ÿLÿ {ä†ÿ÷{Àÿ Lÿæ¾ö¿ LÿÀÿç̄ ÿæ ÓÜÿf LÿÀÿç$æF > FÜÿç LÿæÀÿ~Àÿë
Lÿ+æÀÿ þë[ÿçAæô ¯ÿæ Óíä½ AS÷ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç ÷̈{¯ÿÉ LÿÀÿç̄ ÿæ ÓÜÿf {ÜÿæB$æF
F¯ÿó dëÀÿêÀÿ †ÿêä½ ™æÀÿ ÓæÜÿæ¾¿{Àÿ FLÿ {ÓH Lÿæsç̄ ÿæ ÓÜÿf {ÜÿæB$æF >
†ÿë{þ [ÿçÊÿç†ÿ μÿæ¯ÿ{Àÿ †ÿëþ AoÁÿ{Àÿ fÁÿ {¾æSæ~ ¨æBô ¯ÿ¿¯ÿÜÿõ†ÿ ̈ æ~ç sæZÿç
Daÿ ×æ[ÿ{Àÿ ¯ÿæ WÀÿÀÿ dæ†ÿ D¨{Àÿ $#̄ ÿæÀÿ {’ÿQ#$#̄ ÿ(`ÿç†ÿ÷ )  >  FÜÿç
sæZÿçSëÝçLÿ Ó ÿ̄ö’ÿæ Daÿ ×æ[ÿ{Àÿ LÿæÜÿ]Lÿç ÀÿQæ¾æF ?

`ÿç†ÿ÷ 4.4 : Daÿ ×æ[ÿ{Àÿ $#̄ ÿæ ¨æ~ç
sæZÿç

Lÿæ¾ö¿LÿÁÿæ¨  4.1 : AæÓ fæ~ç̄ ÿæLÿë {`ÿÎæ LÿÀÿç¯ÿæ

†ÿÀÿÁÿ ¨’ÿæ$ö þš `ÿæ¨ ¨LÿæF Lÿç ?

 `ÿç†ÿ÷ {Àÿ {’ÿQæ¾æB$#¯ÿæ ¨Àÿç Óþæ[ÿ àÿº ¨÷æß
{Ó.þç. Lÿç;ÿë μÿçŸ ̄ ÿ¿æÓÀÿ ’ÿëBsç Ó́bÿ Lÿæ`ÿ Lÿçºæ ̈ âæÎçLÿú

[ÿÁÿê [ÿçA >
 ’ÿëBsç μÿàÿ Àÿ̄ ÿÀÿ {¯ÿàÿë[ÿú [ÿçA > ÷̈{†ÿ¿Lÿ [ÿÁÿêÀÿ {SæsçF

þëƒ{Àÿ {ÓSëÝçLÿë àÿSæA >
 `ÿç†ÿ÷ {Àÿ {’ÿQæ¾æB$#̄ ÿæ ¨Àÿç FLÿ Îæƒú{Àÿ [ÿÁÿêSëÝçLÿë

ÓfæB ÀÿQ >
 ¯ÿˆÿöþæ[ÿ, Dμÿß [ÿÁÿêLÿë Óþæ[ÿ ÖÀÿ ̈ ÷æß A™æ Daÿ†ÿæ ̈ ¾ö¿;ÿ

¨æ~ç{Àÿ ¨í‚ÿö LÿÀÿ >
 {¯ÿàÿë[ÿúSëÝçLÿÀÿ Lÿ'~ ¨Àÿç̄ ÿˆÿö[ÿ {ÜÿDdç {’ÿQ >
 ’ÿëBsç {¯ÿàÿë[ÿú üÿëàÿç¾æF Lÿç ? {Óþæ{[ÿ Óþæ[ÿ ¨Àÿçþæ~{Àÿ üÿëàÿç¾æAæ;ÿç Lÿç ?

FÜÿç Lÿæ¾ö¿Àÿë †ÿë{þ Lÿ'~ A[ÿëþæ[ÿ LÿÀÿç̈ æÀÿç̄ ÿ ? †ÿë{þ [ÿçÊÿç†ÿ μÿæ¯ÿ{Àÿ {’ÿQ#$#̄ ÿ {¾ ’ÿëBsç {¯ÿàÿë[ÿú Óþæ[ÿ
¨Àÿçþæ~{Àÿ üÿëàÿç¾æAæ;ÿç > FÜÿæ LÿæÜÿ]Lÿç ÜÿëF ? àÿä¿ LÿÀÿ {¾ μÿçŸ ÿ̄¿æÓ {Üÿ†ÿë, ’ÿëBsç [ÿÁÿê{Àÿ ¨æ~çÀÿ Hf[ÿ μÿçŸ >
†ÿ$æ ç̈, Dμÿß {¯ÿàÿë[ÿú Óþæ[ÿ μÿæ¯ÿ{Àÿ üÿëàÿç ¾æAæ;ÿç > FÜÿæÀÿ A$ö {ÜÿDdç [ÿÁÿê{Àÿ ¨æ~çÀÿ Hf[ÿ {¯ÿàÿë[ÿúÀÿ üÿëàÿç̄ ÿæ
¨æBô ’ÿæßê {ÜÿæB¨æÀÿç̄ ÿ [ÿæÜÿ] >

FÜÿæ {ÜÿæB¨æ{Àÿ Lÿç FÜÿç ×ç†ÿç{Àÿ fÁÿ Ö» `ÿæ¨ ÷̈{ßæS LÿÀÿëdç ? Üÿô, fÁÿÖ» ’ÿǽÀÿæ ¨xÿë$#̄ ÿæ `ÿæ¨ Üÿ]
{¯ÿàÿë[ÿú üÿëàÿç̄ ÿæ ̈ æBô ’ÿæßê > {Ó$#̈ æBô {Óþæ[ÿZÿÀÿ ̄ ÿ¿æÓ μÿçŸ {ÜÿæB$#{àÿ þš Óþæ[ÿ fÁÿÖ» Daÿ†ÿæ { ÿ̄àÿë[ÿúSëÝçLÿ{Àÿ
Óþæ[ÿ μÿæ¯ÿ{Àÿ üÿëàÿæF >

`ÿç†ÿ÷ 4.5 : fÁÿ Ö»Àÿ Óþæ[ÿ Daÿ†ÿæ Üÿ] Óþæ[ÿ
{¯ÿàÿë[ÿú üÿëàÿæF

ÓÀÿë ¨æB ú̈

fÁÿ

{¯ÿàÿë[ÿú

`ÿDÝæ
¨æB ú̈

Îæƒú
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What will happen to the bulge
of the balloon if we increase
the height of the water column?

Pour some more water in any one of the pipes
used in Fig. 4.5. Observe the bulge of the balloon.
Repeat this process a few times, adding more water
each time and noting the extent of bulge as shown
in Fig. 4.6.

Do you see any relation between the amount
of bulge of the rubber balloon and the height of the
water column in the pipe? You must have observed
that the bulge of the balloon increases as the height
of the water column increases.

Thus, as the height of the water column in the pipe increases, the pressure at the
bottom of the pipe also increases, which causes the balloon to bulge more. So, we can say
that the pressure exerted by a liquid in a vessel depends on the height of its column. This is
the reason why overhead tanks are placed at a height so that the pressure in the taps is
increased, resulting in a good stream of water from the taps.

Suppose you are living on the second floor of a three-storeyed building and an overhead
water tank is placed on the top floor. Will you or your friend on the first floor receive a more
powerful stream of tap water? Give reasons.

....................................................................................................................
Do liquids also exert pressure on the walls of the container? Let us find out by conducting

the following activity.

Activity 4.2: Let us findout

 Take a used plastic bottle and remove its cap. Make four small
holes near the bottom around the sides using a needle or a nail.
Make sure that the holes are at the same height from the bottom
as shown in Fig. 4.7. (If you find it difficult to make a hole, you
can slightly heat the needle and poke it to make holes.)

 Seal the holes with a tape and fill the bottle with water.
 Now, remove the tape from all holes at the same time.
 What do you observe?Fig. 4.7: Liquid exerts pressure

on the wall of the container

Fig. 4.6: Higher heights of water column
produce bigger bulge of the balloon
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¾’ÿç Aæ{þ fÁÿ Ö»Àÿ Daÿ†ÿæ ¯ÿõ•ç
LÿÀÿç̄ ÿæ {¯ÿàÿë[ÿúÀÿ üÿëàÿç̄ ÿæ{Àÿ Lÿ'~

÷̈μÿæ¯ÿ ¨Ýç̄ ÿ ?

`ÿç†ÿ÷ {Àÿ {’ÿQæ¾æB$#̄ ÿæ ̈ Àÿç {¾{Lÿò~Óç [ÿÁÿê{Àÿ
A™#Lÿ ¨æ~ç ÞæÁÿ > {¯ÿàÿë[ÿú üÿëàÿç̄ ÿæ {’ÿQ > FÜÿç ÷̈Lÿ÷çßæLÿë Lÿçdç
$Àÿ ̈ ë[ÿÀÿæ¯ÿõ̂ ÿç LÿÀÿ, ̈ ÷{†ÿ¿Lÿ $Àÿ A™#Lÿ ̈ æ~ç ÞæÁÿ F¯ÿó ̀ ÿç†ÿ÷

{Àÿ {’ÿQæ¾æB$#̄ ÿæ ̈ Àÿç üÿëàÿç̄ ÿæÀÿ ̈ Àÿçþæ~ àÿä¿ LÿÀÿ >
†ÿë{þ Lÿ'~ Àÿ ÿ̄Àÿ {¯ÿàÿë[ÿúÀÿ üÿëàÿç̄ ÿæÀÿ ¨Àÿçþæ~ F ÿ̄ó

[ÿÁÿêÀÿ fÁÿÖ»Àÿ Daÿ†ÿæ þš{Àÿ {Lÿò~Óç Ó¸Lÿö {’ÿQëd ?
†ÿë{þ [ÿçÊÿß {’ÿQ#$#̄ ÿ {¾ fÁÿÖ»Àÿ Daÿ†ÿæ ¯ÿõ•ç ¨æB¯ÿæ
ÓÜÿç†ÿ {¯ÿàÿë[ÿú A™#Lÿ üÿëàÿç¾æF >

Lÿæ¾ö¿LÿÁÿæ¨  4.2 : AæÓ fæ~ç̄ ÿæ
 FLÿ ̄ ÿ¿¯ÿÜÿõ†ÿ ̈ âæÎçLÿú {¯ÿæ†ÿàÿ [ÿçA F¯ÿó FÜÿæÀÿ vÿç̈ ç LÿæÞç ’ÿçA > FLÿ dëoç Lÿçºæ

FLÿ Lÿ+æ ¯ÿ¿¯ÿÜÿæÀÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç ̀ ÿæÀÿç̈ æQ{Àÿ ̈ æÉö́ †ÿÁÿ ¨æQ{Àÿ `ÿæ{Àÿæsç
{dæs {dæs dç’ÿ÷ LÿÀÿ > [ÿçÊÿç†ÿ LÿÀÿ {¾ dç’ÿ÷SëÝçLÿ ̀ ÿç†ÿ÷ {Àÿ {’ÿQæ¾æB$#̄ ÿæ
¨Àÿç †ÿÁÿvÿæÀÿë Óþæ[ÿ Daÿ†ÿæ{Àÿ Adç > ¾’ÿç †ÿëþLÿë dç’ÿ÷ LÿÀÿç̄ ÿæLÿë LÿÎLÿÀÿ
þ{[ÿÜÿëF, {†ÿ{¯ÿ †ÿë{þ dëoçLÿë Óæþæ[ÿ¿ SÀÿþ LÿÀÿç dç’ÿ÷ LÿÀÿç̈ æÀÿç̄ ÿ >

 dç’ÿ÷SëÝçLÿë FLÿ {s ú̈ ’ÿǽÀÿæ ¯ÿ¢ÿ LÿÀÿç {¯ÿæ†ÿàÿ{Àÿ ¨æ~ç μÿˆÿ} LÿÀÿ >
 ¯ÿˆÿöþæ[ÿ, FLÿæ Óþß{Àÿ ÓþÖ dç’ÿ÷Àÿë {s¨ú ¯ÿæÜÿæÀÿ LÿÀÿ >
 †ÿë{þ Lÿ'~ {’ÿQëd ?`ÿç†ÿ÷ 4.7 : †ÿÀÿÁÿ ¨’ÿæ$ö ¨æ†ÿ÷Àÿ

¨æÉ´ö{Àÿ ̀ ÿæ¨ ¨÷{ßæS Lÿ{Àÿ

{†ÿ~ë [ÿÁÿêÀÿ fÁÿÖ»Àÿ Daÿ†ÿæ ¯ÿõ•ç ¨æB¯ÿæ ÓÜÿç†ÿ, [ÿÁÿêÀÿ †ÿÁÿ μÿæS{Àÿ `ÿæ¨ þš ¯ÿõ•ç ¨æF, ¾æÜÿæ
üÿÁÿ{Àÿ {¯ÿàÿë[ÿúsç A™#Lÿ üÿë{àÿ > {†ÿ~ë, Aæ{þ LÿÜÿç̈ æÀÿç̄ ÿæ {¾ ̈ æ†ÿ÷{Àÿ †ÿÀÿÁÿ ̈ ’ÿæ$ö ’ÿǽÀÿæ ̈ ÷’ÿˆÿ ̀ ÿæ¨ FÜÿæÀÿ
Ö»Àÿ Daÿ†ÿæ D¨{Àÿ [ÿçμÿöÀÿ Lÿ{Àÿ > FÜÿç LÿæÀÿ~Àÿë dæ†ÿ D¨Àÿ ¨æ~çsæZÿçSëÝçLÿë Daÿ†ÿæ{Àÿ ÀÿQæ¾æF ¾æÜÿæ
üÿÁÿ{Àÿ s¿æ ú̈{Àÿ `ÿæ¨ ¯ÿõ•ç ¨æF H fÁÿ μÿàÿ μÿæ¯ÿ{Àÿ ÷̈̄ ÿæÜÿç†ÿ ÜÿëF >

þ{[ÿLÿÀÿ †ÿë{þ FLÿ †ÿç[ÿç þÜÿàÿæ ¯ÿçÉçÎ {LÿævÿæÀÿ ’ÿ´ç†ÿêß þÜÿàÿæ{Àÿ ÀÿÜÿëd F¯ÿó D¨Àÿ þÜÿàÿæ{Àÿ dæ†ÿ
D¨{Àÿ FLÿ ¨æ~ç sæZÿç ÀÿQæ¾æBdç > †ÿë{þ Lÿçºæ ¨÷$þ þÜÿàÿæ{Àÿ $#̄ ÿæ †ÿëþÀÿ ¯ÿ¤ÿë þšÀÿë LÿæÜÿæLÿë s¿æ¨ú
¨æ~çÀÿ A™#Lÿ ÷̈¯ÿæÜÿ ÷̈æ© {Üÿ¯ÿ ? LÿæÀÿ~ ’ÿçA >

....................................................................................................................
Lÿ'~ †ÿÀÿÁÿ ¨’ÿæ$ö ¨æ†ÿ÷Àÿ Lÿæ¡ÿ D¨{Àÿ þš `ÿæ¨ ¨LÿæB$æF ? AæÓ Aæ{þ [ÿçþ§àÿçQ#†ÿ Lÿæ¾ö¿LÿÁÿæ¨

’ÿ́æÀÿæ fæ~ç̄ ÿæ >

`ÿç†ÿ÷ 4.6 : A™#Lÿ Daÿ†ÿæ ÿ̄çÉçÎ fÁÿÖÀÿ { ÿ̄àÿë[ÿúLÿë
A™#Lÿ üÿëàÿæB $æF

fÁÿ

üÿëàÿæ
{¯ÿàÿë[ÿú

A™#Lÿ fÁÿ

A™#Lÿ
¯ÿçÖæÀÿç†ÿ
{¯ÿàÿë[ÿú

fÁÿ

  {¯ÿæ†ÿàÿ

dç’ÿ÷
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You observe water flowing out through the holes on the sides of the bottle. What can you
infer from this observation? It indicates that water also exerts pressure on the sides of a container.
Therefore, we can conclude that liquids exert pressure not only at the bottom of the container,
but also on its sides. In fact liquids exert pressure in all directions.

You must have seen water spurting out like a fountain from leaking joints or holes in water
pipes. Can you explain why this happens? Is it due to the pressure exerted by water on the walls
of the pipes?

Activity 4.3 Let us try and findout

 Take a plastic bottle. Punch three holes on its side
in the same direction, but at different heights. Now
pour some water into it and let it flow through
the holes. Observe the flow of water. Water from
the lowest hole comes out with the greatest force
and the water from the topmost hole comes out
with the least force.
This activity confirms that the pressure in a liquid
varies with the depth of the point of observation
in it.

Do you know that the base of a dam is
much broader than the top? This is
because a broad base not only supports
the structure of the dam, but also
withstands the horizontal water pressure
near the bottom (Fig. 4.9). The water
stored in the dam, exerts pressure

horizontally on the side walls of the dam and vertically on the floor due to the height
of the water level. The pressure which acts horizontally, is very large near its bottom.
Thus, to withstand the pressure, the base of the dam is made broader.

Fig. 4.9: Dam

Ever heard of...

water

Fig 4.8: Liquid
pressure increases

with depth

Low pressure water

High pressure water

preassure
of water
increases
with depth
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†ÿë{þ { ÿ̄æ†ÿàÿÀÿ ¨æÉ´ö{Àÿ dç’ÿ÷ {’ÿB ̈ æ~ç ̄ ÿæÜÿæÀÿLÿë ÷̈̄ ÿæÜÿç†ÿ {ÜÿD$#̄ ÿæÀÿ {’ÿQëd > FÜÿç ̈ ¾ö¿{¯ÿä~Àÿë
†ÿë{þ Lÿ'~ [ÿçÀÿí̈ ~ LÿÀÿç̈ æÀÿç̄ ÿ ? FÜÿæ Óí̀ ÿç†ÿ Lÿ{Àÿ {¾, ¨æ~ç ¨æ†ÿ÷Àÿ ¨æÉ́ö{Àÿ þš `ÿæ¨ ¨÷{ßæS Lÿ{Àÿ >
{†ÿ~ë, Aæ{þ FÜÿç Óç•æ;ÿ {[ÿB¨æÀÿç̄ ÿæ {¾ †ÿÀÿÁÿ ¨’ÿæ$ö {Lÿ¯ÿÁÿ †ÿÁÿ μÿæS{Àÿ [ÿë{Üÿô, ¯ÿÀÿó FÜÿæÀÿ ¨æÉ´ö{Àÿ
þš `ÿæ¨ ¨÷{ßæS Lÿ{Àÿ > ¨÷Lÿ÷†ÿ{Àÿ †ÿÀÿÁÿ ¨’ÿæ$ö Ó¯ÿë ’ÿçS{Àÿ `ÿæ¨ ¨÷{ßæS Lÿ{Àÿ >

†ÿë{þ [ÿçÊÿç†ÿ μÿæ¯ÿ{Àÿ ̈ æ~ç[ÿÁÿêÀÿ üÿæsÀÿë Lÿçºæ dç’ÿ÷Àÿë Që̄ ÿú {fæÀÿú{Àÿ ̈ æ~ç ̄ ÿæÜÿæÀÿë$#̄ ÿæÀÿ {’ÿQ#$#̄ ÿ > FÜÿæ
LÿæÜÿ]Lÿç W{s †ÿë{þ †ÿæÜÿæ ̄ ÿ¿æQ¿æ LÿÀÿç̈ æÀÿç̄ ÿ Lÿç? FÜÿæ Lÿ'~ ̈ æB¨úÀÿ Lÿæ¡ÿ{Àÿ ̈ æ~ç ’ÿ́æÀÿæ ̈ xÿë$#̄ ÿæ `ÿæ¨ {¾æSëô
ÜÿëF?

Lÿæ¾ö¿LÿÁÿæ¨  4.3 : AæÓ fæ~ç̄ ÿæLÿë {`ÿÎæ LÿÀÿç̄ ÿæ

 {SæsçF â̈æÎççLÿú { ÿ̄æ†ÿàÿ [ÿçA > FÜÿæÀÿ ¨æÉ´ö{Àÿ FLÿæ ’ÿçS{Àÿ
Lÿç;ÿë ̄ ÿçμÿçŸ Daÿ†ÿæ{Àÿ †ÿç{[ÿæsç Àÿ¤ÿ÷ LÿÀÿ > ̄ ÿˆÿöþæ[ÿ F$#{Àÿ Lÿçdç
fÁÿ ÞæÁÿ F¯ÿó Àÿ¤ÿ÷ {’ÿB ÷̄̈ ÿæÜÿç†ÿ LÿÀÿæA > fÁÿÀÿ ÷̈̄ ÿæÜÿLÿë
[ÿçÀÿêä~ LÿÀÿ > Ó¯ÿö[ÿçþ§ Àÿ¤ÿ÷Àÿë AæÓë$#̄ ÿæ fÁÿ A†ÿ¿™#Lÿ ̄ ÿÁÿ ÓÜÿ
¯ÿæÜÿæÀÿç$æF F¯ÿó Ó{¯ÿæöaÿ{Àÿ $#̄ ÿæ Àÿ¤ÿ÷Àÿë AæÓë$#̄ ÿæ fÁÿ A†ÿçLÿþú
¯ÿÁÿ ™æÀÿ~ LÿÀÿç$æF >
FÜÿç Lÿæ¾ö¿ ’ÿ́æÀÿæ [ÿç•öæÀÿ~ Lÿàÿë {¾ †ÿÀÿÁÿÀÿ ̀ ÿæ¨ ̄ ÿç¢ÿëÀÿ SμÿêÀÿ†ÿæ
A[ÿë¾æßê ¨Àÿç̄ ÿˆÿö[ÿ {ÜÿæB$æF >

{Lÿ{¯ÿ Éë~çd Lÿç 

†ÿë{þ Lÿ'~ fæ~ {¾ [ÿ’ÿê¯ÿ¤ÿÀÿ Aæ™æÀÿ FÜÿæÀÿ
D¨ÀÿμÿæS A{¨äæ A™#Lÿ ̀ ÿDÝæ {ÜÿæB$æF?
LÿæÀÿ~ FLÿ `ÿDÝæ Aæ™æÀÿ {Lÿ¯ÿÁÿ ¯ÿ¤ÿÀÿ
[ÿçþöæ~Lÿë ÉNÿ Lÿ{Àÿ [ÿæÜÿ], ¯ÿÀÿó †ÿÁÿ μÿæS{Àÿ
¨xÿë$#̄ ÿæ μÿíÓþæ;ÿÀÿ fÁÿ`ÿæ¨Lÿë þš ÓÜÿ¿ Lÿ{Àÿ
`ÿç†ÿ÷ > ÿ̄¤ÿ{Àÿ ÓóÀÿäç†ÿ ¨æ~ç ¯ÿ¤ÿÀÿ
¨æÉ́öLÿæ¡ÿ{Àÿ μÿíÓþæ;ÿÀÿ μÿæ¯ÿ{Àÿ F¯ÿó fÁÿÖÀÿÀÿ

`ÿç†ÿ÷ 4.9 : [ÿ’ÿê¯ÿ¤ÿ

Daÿ†ÿæ {¾æSëô `ÿsæ~{Àÿ μÿíàÿº μÿæ¯ÿ{Àÿ `ÿæ¨ ÷̈{ßæS Lÿ{Àÿ > μÿíÓþæ;ÿÀÿ μÿæ¯ÿ{Àÿ Lÿæ¾ö¿ LÿÀÿë$#̄ ÿæ
`ÿæ¨ FÜÿæÀÿ Aæ™æÀÿ ¨æQ{Àÿ ÿ̄Üÿë†ÿ A™#Lÿ {ÜÿæB$æF > {†ÿ~ë `ÿæ¨Lÿë ÓÜÿ¿ LÿÀÿç̄ ÿæ ¨æBô ¯ÿ¤ÿÀÿ
Aæ™æÀÿLÿë `ÿDÝæ LÿÀÿæ¾æF >

fÁÿ

`ÿç†ÿ÷ 4.8 : SμÿêÀÿ†ÿæ
A[ÿëÓæ{Àÿ †ÿÀÿÁÿÀÿ `ÿæ¨

¯ÿõ•çÜÿëF

Lÿþú `ÿæ¨ ¯ÿçÉçÎ fÁÿ

A™#Lÿ `ÿæ¨
¯ÿçÉçÎ fÁÿ

SμÿêÀÿ†ÿæ
ÓÜÿ fÁÿÀÿ
`ÿæ¨ ¯ÿõ•ç

ÜÿëF
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Let us now try to understand if air also exerts pressure.

You already know that air is all around us. The envelope of air surrounding the Earth is

called atmosphere. The atmospheric air contains nitrogen, oxygen, argon, carbon dioxide,

and other gases in small quantities. The atmosphere extends up to many kilometres above

the surface of the Earth.

Let us find out if the atmosphere exerts pressure by performing the following activity.

 Take a paper plate, invert it and attach a stick to it as

shown in Fig. 4.10(a). Place it on a plain surface.

 Take two identical sheets of chart paper about 70 cm ×
56 cm each. Fold one sheet twice and make a hole in
the centre of the folded chart paper sheet big enough
for the stick to come out. Place the folded sheet on top
of the inverted paper plate as shown in Fig. 4.10(b).

 Now, try to lift the paper plate covered with a folded
sheet using the stick.

 Observe how much effort is needed to lift it.
 Now, place the second unfolded chart paper sheet in

place of the folded sheet. Make a hole at the centre of
this chart paper for the stick to pass through. Cover the
paper plate with the unfolded chart paper as shown in
Fig. 4.10(c).

 Lift the paper plate again and feel the effort needed in

doing so.

Fig. 4.10: (a)  Inverted
paper plate setup

Stick

Paper Plate

Activity 4.4: Let us explore

Fig. 4.10: (b) Inverted
paper plate

with two folds of chart
paper

4.2 Pressure Exerted by Air
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AæÓ, F{¯ÿ ¯ÿëlç̄ ÿæLÿë {`ÿÎæ LÿÀÿç̄ ÿæ {¾ ¯ÿæßë þš `ÿæ¨ ÷̈{ßæS Lÿ{Àÿ Lÿç [ÿæÜÿ] ?

Aæ{þ í̈̄ ÿöÀÿë fæ~ë {¾ ¯ÿæßë Aæþ `ÿæÀÿç̈ æQ{Àÿ Adç > ṏ$#̄ ÿêLÿë {WÀÿç ÀÿÜÿç$#̄ ÿæ ÿ̄æßëÀÿ Aæ¯ÿÀÿ~Lÿë

¯ÿæßëþƒÁÿ LÿëÜÿæ¾æF > ÿ̄æßëþƒÁÿêß ¯ÿæßë{Àÿ [ÿæB{s÷æ{f[ÿúÿ, ALÿúÓç{f[ÿú, AæSö[ÿú, AèÿæÀÿLÿæþÈ F ÿ̄ó AÅÿ

¨Àÿçþæ~{Àÿ A[ÿ¿æ[ÿ¿ S¿æÓú $æF > ¯ÿæßëþƒÁÿ ṏ$#̄ ÿê ṏÏÀÿë A{[ÿLÿ Lÿç{àÿæþçsÀÿ ¨¾ö¿;ÿ ¯ÿ¿æ ç̈$æF >

[ÿçþ§àÿçQ#†ÿ Lÿæ¾ö¿LÿÁÿæ¨ ’ÿǽÀÿæ ¯ÿæßëþƒÁÿ `ÿæ¨ ÷̈{ßæS Lÿ{Àÿ Lÿç [ÿæÜÿ] †ÿæÜÿæ fæ~ç̄ ÿæ >

 FLÿ LÿæSf { â̈sú [ÿçA, FÜÿæLÿë Hàÿsæ LÿÀÿ F ÿ̄ó ̀ ÿç†ÿ÷ a {Àÿ
{’ÿQæ¾æB$#̄ ÿæ ̈ Àÿç F$#{Àÿ FLÿ Lÿævÿç àÿSæA > FÜÿæLÿë FLÿ Óþ†ÿÁÿ
¨õÏ{Àÿ ÀÿQ >

 {Ó.þç. {Ó.þç. AæLÿæÀÿÀÿ ’ÿëBsç Óþæ[ÿ `ÿæsö LÿæSf
[ÿçA > {SæsçF Óçsú LÿæSfLÿë ’ÿëB$Àÿ μÿæèÿ F ÿ̄ó FÜÿæÀÿ {Lÿ¢ÿ÷{Àÿ
FLÿ dç’ÿ÷ LÿÀÿ, {¾¨Àÿç FÜÿæ þš {’ÿB Lÿævÿçsç ¯ÿæÜÿæÀÿç ¨æÀÿç̄ ÿ >
`ÿç†ÿ÷{Àÿ b {Àÿ {’ÿQæ¾æB$#̄ ÿæ ¨Àÿç Hàÿsæ LÿæSf { â̈sú
D¨{Àÿ ’ÿ́çμÿæèÿ Óçsú ÀÿQ >

 ¯ÿˆÿöþæ[ÿ, Lÿævÿçsç ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç ’ÿ´çμÿæèÿ Óçsú ÓÜÿç†ÿ Aæbÿæ’ÿç†ÿ LÿæSf
{ â̈sú DvÿæB ÿ̄æLÿë {`ÿÎæ LÿÀÿ >

 FÜÿæ DvÿæB¯ÿæ ¨æBô {Lÿ{†ÿ ¯ÿÁÿ Aæ¯ÿÉ¿Lÿ †ÿæÜÿæ {’ÿQ >
 F{¯ÿ, ’ÿ́çμÿæèÿ Óçsú ×æ[ÿ{Àÿ ’ÿ́ç†ÿêß {Qæàÿæ `ÿæsö {¨¨Àÿ Óçsú ÀÿQ >

Lÿævÿç ¯ÿæÜÿæÀÿç ¾ç̄ ÿæ ¨æBô FÜÿç `ÿæsö {¨¨ÀÿúÀÿ {Lÿ¢ÿ÷{Àÿ FLÿ dç’ÿ÷
LÿÀÿ, ̀ ÿç†ÿ÷ c {Àÿ {’ÿQæ¾æB$#̄ ÿæ ¨Àÿç {Qæàÿæ ÿ̀æsö {¨¨Àÿ
ÓÜÿç†ÿ LÿæSf {¨âsú {WæÝæA >

 ë̈~ç ${Àÿ LÿæSf { â̈sú DvÿæA F¯ÿó FÜÿæ LÿÀÿç̄ ÿæ{Àÿ Aæ¯ÿÉ¿Lÿ
¯ÿÁÿ A[ÿëμÿ¯ÿ LÿÀÿ >

`ÿç†ÿ÷ (a) Hàÿsæ LÿæSf
{ â̈sú ¯ÿ¿¯ÿ×æ

Lÿævÿç

LÿæSf {¨âsú

Lÿæ¾ö¿LÿÁÿæ¨  4.4 : AæÓ A{[ÿ´Ì~ LÿÀÿç̄ ÿæ

`ÿç†ÿ÷ (b) ’ÿëB μÿæèÿ
{ÜÿæB$#¯ÿæ Hàÿsæ `ÿæsö

{¨¨Àÿ ÓÜÿç†ÿ Hàÿsæ LÿæSf
{¨âsú

¯ÿæßë ’ÿ´æÀÿæ ¨xÿë$#̄ ÿæ `ÿæ¨
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 In which case is the lifting easier, with the folded
or the unfolded chart paper covering the paper
plate?
You would have observed that more effort is

needed to lift the paper plate when it is covered with
the unfolded chart paper, than with the folded chart
paper. When we cover the paper plate with unfolded
chart paper, the area of the covering sheet increases.
The effort needed to lift the paper plate increases. Notice
that the weight of the covering sheet has not changed.

Fig. 4.10: (c) Inverted paper plate
with unfolded chart paper

What can you infer from this? We can infer from these observations that air exerts force on
the covering sheet, which makes it difficult to lift the paper plate. More over, this force

increases with increase in the area of covering sheets. It  means indirectly
the air is exerting a force on the paper plate, which increases as the area of
the sheet covering it increases. As force per unit area is pressure, we can
conclude that air exerts pressure on the paper sheet. In fact, air exerts
pressure on all objects. The pressure exerted by air around us is known as
the atmospheric pressure.

You must have experienced that when you blow air into a balloon, it
gets inflated. Why? This is because the air being filled inside the balloon
exerts pressure on the walls of the balloon (Fig 4.11). Can we say that air

exerts pressure in all directions? Yes, that is why the balloon expands in all directions. What
happens when an inflated balloon is kept without closing its mouth? The air escapes from

the balloon. Why does the air escape from the balloon?

Fig. 4.11: A girl
blowing a balloon

Have you ever wondered how large the atmospheric pressure is? Let us get an idea
about its magnitude by performing the following activity.

Activity 4.5: Let us Perform

 Take a good-quality rubber sucker. Press it firmly  against a smooth
flat surface (Fig. 4.12).

 Do you realise that it sticks to the surface?
 Now, try to pull it off. Do you find it difficult to pull it off?

When we press the sucker, most of the air between its cup and the
Fig. 4.12:
A sucker
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 {LÿDô {ä†ÿ÷{Àÿ LÿæSf { â̈súLÿë DvÿæB ÿ̄æ A™#Lÿ Óë̄ ÿç™æf[ÿLÿ
A{s, ’ÿ´çμÿæèÿ ̀ ÿæsö {¨¨Àÿ Lÿçºæ {Qæàÿæ ̀ ÿæsö {¨¨Àÿ {WæÝæ
{ÜÿæB$#̄ ÿæ LÿæSf { â̈sú ?
{’ÿQ#$#̄ ÿ {¾ ’ÿ´çμÿæèÿ `ÿæsö {¨¨Àÿ A{¨äæ {Qæàÿæ ÿ̀æsö

{¨¨Àÿ ’ÿ́æÀÿæ Aæbÿæ’ÿç†ÿ LÿæSf {¨âsú DvÿæB¯ÿæ ¨æBô A™#Lÿ ¯ÿÁÿ
Aæ¯ÿÉ¿Lÿ > {¾{†ÿ{¯ÿ{Áÿ Aæ{þ LÿæSf { â̈súLÿë {Qæàÿæ `ÿæsö
{¨¨Àÿ{Àÿ {WæÝæD, {Ó{†ÿ{¯ÿ{Áÿ Aæ¯ÿÀÿ~ ÓçsÀÿ {ä†ÿ÷üÿÁÿ ÿ̄õ•ç
¨æF > LÿæSf { â̈sLÿë DvÿæB¯ÿæ ¨æBô Aæ¯ÿÉ¿Lÿ ¯ÿÁÿ ¯ÿõ•ç ¨æF >
šæ[ÿ ’ÿçA {¾ Aæ¯ÿÀÿ~ ÓçsúÀÿ Hf[ÿ ¨Àÿç̄ ÿ̂ ÿö[ÿ {ÜÿæB[ÿæÜÿ] >F$#Àÿë
†ÿë{þ Lÿ'~ A[ÿëþæ[ÿ LÿÀÿç̈ æÀÿç̄ ÿ ? FÜÿç ̈ ¾ö¿{¯ÿä~Àÿë Aæ{þ A[ÿëšæ[ÿ
LÿÀÿç̈ æÀÿç̄ ÿæ {¾ ¯ÿæßë Aæ¯ÿÀÿ~ Óçs D¨{Àÿ ¯ÿÁÿ ÷̈{ßæS Lÿ{Àÿ,

`ÿç†ÿ÷ 4.10: (c) {Qæàÿæ `ÿæsö {¨¨Àÿ
ÓÜÿç†ÿ Hàÿsæ LÿæSf {¨âsú

`ÿç†ÿ÷ 4.11 : f{~ lçA
{¯ÿàÿë[ÿ üÿëZÿëdç

Lÿæ¾ö¿LÿÁÿæ¨  4.5 : AæÓ ÷̈’ÿÉö[ÿ LÿÀÿç̄ ÿæ

 FLÿ μÿàÿ Së~¯ÿ ÿ̂æÀÿ Àÿ ÿ̄Àÿ {ÉæÌLÿ [ÿçA > FÜÿæLÿë FLÿ þÓõ~ Óþ†ÿÁÿ ṏÏ
D¨{Àÿ ’ÿõÞ μÿæ¯ÿ{Àÿ ÿ̀æ ç̈ ’ÿçA `ÿç†ÿ÷ >

 †ÿë{þ Lÿ'~ A[ÿëμÿ¯ÿ LÿÀÿëd {¾ FÜÿæ ¨õÏ{Àÿ àÿæSç ÀÿÜÿç$æF ?
 F{¯ÿ FÜÿæLÿë sæ~ç̄ ÿæLÿë {`ÿÎæ LÿÀÿ > FÜÿæLÿë sæ~ç̄ ÿæ{Àÿ †ÿëþLÿë LÿÎ {ÜÿDd Lÿç ?

{¾{†ÿ{¯ÿ{Áÿ Aæ{þ {ÉæÌLÿLÿë ̀ ÿæ ç̈ {’ÿD, †ÿæ'Àÿ Lÿ ú̈ F¯ÿó FÜÿæLÿë ÀÿQæ¾æB$#̄ ÿæ`ÿç†ÿ÷ 4.12 : FLÿ
Àÿ ÿ̄Àÿ {ÉæÌLÿ

¾æÜÿæ LÿæSf { â̈súLÿë DvÿæB¯ÿæ LÿÎLÿÀÿ LÿÀÿç$æF > A™#Lÿ;ÿë, Aæ¯ÿÀÿ~ ÓçsÀÿ {ä†ÿ÷üÿÁÿ
¯ÿõ•ç ÓÜÿç†ÿ FÜÿç ÿ̄Áÿ ¯ÿõ•ç ¨æF > FÜÿæÀÿ A$ö {ÜÿDdç ¯ÿæßë LÿæSf {¨âsú D¨{Àÿ FLÿ ¯ÿÁÿ
¨÷{ßæS LÿÀÿëdç, ¾æÜÿæ FÜÿæLÿë Aæ¯ÿÀÿ~ LÿÀÿë$#̄ ÿæ ÓçsúÀÿ {ä†ÿ÷üÿÁÿ ¯ÿõ•ç ¨æB¯ÿæ ÓÜÿç†ÿ
¯ÿõ•ç ¨æF > {¾{Üÿ†ÿë ÷̈†ÿç FLÿLÿ {ä†ÿ÷üÿÁÿ D¨{Àÿ Lÿæ¾ö¿ LÿÀÿë$#̄ ÿæ ¯ÿÁÿ {ÜÿDdç `ÿæ¨,
Aæ{þ Óç•æ;ÿ {[ÿB¨æÀÿç̄ ÿæ {¾, ÿ̄æßë LÿæSf Óçsú D¨{Àÿ ÿ̀æ  ̈ ÷̈{ßæS Lÿ{Àÿ > ÷̈Lÿõ†ÿ{Àÿ,
¯ÿæßë ÓþÖ ¯ÿÖì D¨{Àÿ `ÿæ̈  ÷̈{ßæS Lÿ{Àÿ > Aæþ `ÿæÀÿç̈ æQ{Àÿ $#¯ÿæ ¯ÿæßë ’ÿ́æÀÿæ
¨÷¾ëNÿ `ÿæ¨Lÿë ¯ÿæßëþƒÁÿêß `ÿæ¨ LÿëÜÿæ¾æF >

†ÿë{þ [ÿçÊÿç†ÿ μÿæ ÿ̄{Àÿ A¯ÿëμÿ ÿ̄ LÿÀÿç$#̄ ÿ {¾ {¾{†ÿ{¯ÿ{Áÿ †ÿë{þ FLÿ { ÿ̄àÿë[ÿúLÿë
üÿëZÿ, {Ó{†ÿ{¯ÿ{Áÿ FÜÿæ üÿëàÿç¾æF > LÿæÜÿ]Lÿç ? FÜÿæÀÿ LÿæÀÿ~ {ÜÿDdç {¯ÿàÿë[ÿú μÿç†ÿ{Àÿ
μÿˆÿ} {ÜÿD$#̄ ÿæ ̄ ÿæßë {¯ÿàÿë[ÿúÀÿ Lÿæ¡ÿ D¨{Àÿ ̀ ÿæ¨ ̈ ÷{ßæS Lÿ{Àÿ `ÿç†ÿ÷ > Aæ{þ
Lÿ'~ LÿÜÿç̈ æÀÿç̄ ÿæ {¾ ¯ÿæßë Ó¯ÿë ’ÿçS{Àÿ `ÿæ¨ ÷̈{ßæS Lÿ{Àÿ ? Üÿô, {Ó$#̈ æBô {¯ÿàÿë[ÿú

Ó ÿ̄ë ’ÿçS{Àÿ ̄ ÿçÖæÀÿç†ÿ ÜÿëF > {¾{†ÿ{¯ÿ{Áÿ FLÿ üÿëàÿæ¾æB$#̄ ÿæ {¯ÿàÿë[ÿúLÿë †ÿæ'Àÿ þëÜÿô ̄ ÿ¢ÿ [ÿ LÿÀÿç ÀÿQæ¾æF {†ÿ{¯ÿ Lÿ'~
ÜÿëF ? {¯ÿàÿë[ÿúÀÿ ¯ÿæßë ¯ÿæÜÿæÀÿLÿë ¯ÿæÜÿæÀÿç¾æF > LÿæÜÿ]Lÿç {¯ÿàÿë[ÿúÀÿë ¯ÿæßë ¯ÿæÜÿæÀÿLÿë ¯ÿæÜÿæÀÿç¾æF ?
†ÿë{þ {Lÿ{¯ÿ μÿæ¯ÿçd Lÿç ¯ÿæßëþƒÁÿêß `ÿæ¨ {Lÿ{†ÿ ¯ÿ¿æ¨Lÿ A{s ? AæÓ [ÿçþ§àÿçQ#†ÿ Lÿæ¾ö¿LÿÁÿæ¨ ’ÿ´æÀÿæ FÜÿæÀÿ
¨Àÿçþæ~ ¯ÿçÌß{Àÿ FLÿ ™æÀÿ~æ ¨æB¯ÿæ >
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Does the difference in air
pressure have anything to do
with the formation of winds?

How do winds form?

surface on which it is placed is pushed out and the air pressure inside it is reduced. The
sucker sticks to the surface because the pressure of air surrounding the sucker is higher than
the pressure exerted by the air inside the sucker. To pull the sucker off the surface, the
applied force should be strong enough to overcome the pressure difference between outside
the sucker and inside the sucker.

Do you know how large the atmospheric pressure is? The force exerted by the
atmospheric air column over an area 15 cm × 15 cm is nearly equal to the force of gravity on
an object of mass 225 kg (2250 N). The reason we are not crushed under this weight is that
the pressure inside our bodies is also equal to the atmospheric pressure. This balances the
pressure exerted from outside. The pressure inside our body is caused by the movement of
fluids and gases in tissues and organs of the body.

You must have noticed that on some days, the wind blows strongly, whereas on other days,
it is calm. Sometimes, wind becomes so strong that it causes damage to life and property.

You must have seen that when an inflated balloon is kept without closing its mouth,
the air from the balloon escapes. Recall that when there is a puncture in the bicycle tube, the
air escapes and the tube collapses. In both of these cases, does air move from a high pressure
region to a low pressure region?

A step further

The SI unit of pressure is N/m2, also known as pascal (Pa). However, the
practical unit of air pressure is millibar (mb), which is equal to 100 Pa. Air
pressure is also expressed in hectopascal (hPa), which is equal to 100 Pa.

4.3 Formation of Wind
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¯ÿæßë `ÿæ¨{Àÿ ¨æ$öLÿ¿ ÓÜÿç†ÿ ¨¯ÿ[ÿ
ÓõÎçÀÿ Lÿçdç Ó¸Lÿö Adç Lÿç ?

¨¯ÿ[ÿ Lÿç̈ Àÿç ÓõÎç ÜÿëF ?

ṏÏ þš{Àÿ $#̄ ÿæ A™#LÿæóÉ ¯ÿæßë ¯ÿæÜÿæÀÿLÿë {vÿàÿç {ÜÿæB¾æF F ÿ̄ó †ÿæ' μÿç†ÿ{Àÿ $#̄ ÿæ ¯ÿæßë̀ ÿæ¨ Üÿ÷æÓ ¨æF >

{ÉæÌLÿsç ṏÏ ÓÜÿç†ÿ àÿæSç ÀÿÜÿç$æF, LÿæÀÿ~ {ÉæÌLÿsçLÿë {WÀÿç ÀÿÜÿç$#̄ ÿæ ¯ÿæßëÀÿ `ÿæ¨ {ÉæÌLÿ μÿç†ÿ{Àÿ $#̄ ÿæ

¯ÿæßëÀÿ `ÿæ¨ A{¨äæ A™#Lÿ $æF > {ÉæÌLÿsçLÿë ṏÏÀÿë sæ~ç ¯ÿæÜÿæÀÿ LÿÀÿç̄ ÿæ [ÿçþç̂ ÿ {ÉæÌLÿ ¯ÿæÜÿæ{Àÿ F¯ÿó

{ÉæÌLÿ μÿç†ÿ{Àÿ $#̄ ÿæ `ÿæ¨ ¨æ$öLÿ¿Lÿë A†ÿçLÿ÷þ LÿÀÿç̄ ÿæ ¨æBô ¾{$Î ¯ÿÁÿ ÷̈{ßæS {Üÿ¯ÿæ Aæ¯ÿÉ¿Lÿ >

†ÿë{þ fæ~ Lÿç ¯ÿæßëþƒÁÿêß `ÿæ¨ {Lÿ{†ÿ A™#Lÿ ? FLÿ {Ó.þç.× {Ó.þç. {ä†ÿ÷üÿÁÿ D¨{Àÿ
¯ÿæßëÖ» ’ÿ́æÀÿæ ̈ ÷¾ëNÿ ̄ ÿÁÿ {ÓÜÿç þæšæLÿÌö~ ¯ÿÁÿ ÓÜÿ ̈ ÷æß Óþæ[ÿ {ÜÿæB$æF ¾æÜÿæ Lÿç{àÿæS÷æþ N

¯ÿçÉçÎ ¯ÿÖì D¨{Àÿ ̈ ÷¾ëNÿ {ÜÿæB$æF > F{†ÿ Hf[ÿ {Üÿ¯ÿæ Ó{†ÿ´ Aæ{þ `ÿæ ç̈ {ÜÿæB [ÿ ¾ç̄ ÿæÀÿ LÿæÀÿ~ {ÜÿDdç
{¾ Aæþ ÉÀÿêÀÿ μÿç†ÿÀÿ ̀ ÿæ¨ þš ̄ ÿæßëþƒÁÿêß ̀ ÿæ¨ ÓÜÿç†ÿ Óþæ[ÿ A{s > FÜÿæ ̄ ÿæÜÿæÀÿë ̈ ÷’ÿˆÿ ̀ ÿæ¨Lÿë Ó;ÿëÁÿç†ÿ
Lÿ{Àÿ > Aæþ ÉÀÿêÀÿ× sçÓë F ÿ̄ó AèÿSëÝçLÿ{Àÿ †ÿÀÿÁÿ F¯ÿó S¿æÓêß ̈ ’ÿæ$öÀÿ S†ÿç {¾æSëô ÉÀÿêÀÿ μÿç†ÿ{Àÿ FÜÿç
`ÿæ¨ ÓõÎç ÜÿëF >

†ÿë{þ [ÿçÉ´ß {’ÿQ#$#̄ ÿ {¾ Lÿçdç ’ÿç[ÿSëÝçLÿÀÿ ¨¯ÿ[ÿ {fæÀÿ{Àÿ ¯ÿ{Üÿ > A[ÿ¿ ’ÿç[ÿSëÝçLÿ{Àÿ FÜÿæ Éæ;ÿ
ÀÿÜÿç$æF > {Lÿ{LÿLÿ Óþß{Àÿ ¨¯ÿ[ÿ F{†ÿ ÉNÿçÉæÁÿê {ÜÿæB¾æF {¾ FÜÿæ ™[ÿ-fê¯ÿ[ÿ F¯ÿó Ó¸ˆÿç ä†ÿç
Lÿ{Àÿ >

†ÿë{þ [ÿçÊÿß {’ÿQ#$#̄ ÿ {¾ {¾{†ÿ{¯ÿ{Áÿ FLÿ üÿëàÿæ¾æB$#̄ ÿæ {¯ÿàÿë[ÿúLÿë †ÿæ'Àÿ þëÜÿô ̄ ÿ¢ÿ [ÿ LÿÀÿç ÀÿQæ¾æF,
{¯ÿàÿë[ÿúÀÿë ¯ÿæßë ¯ÿæÜÿæÀÿLÿë ÿ̄æÜÿæÀÿç¾æF > þ{[ÿÀÿQ {¾ {¾{†ÿ{¯ÿ{Áÿ ÓæB{Lÿàÿú s¿ë̄ ÿú{Àÿ dç’ÿ÷ ÜÿëF, ¯ÿæßë
¯ÿæÜÿæÀÿLÿë `ÿæàÿç¾æF F¯ÿó s¿ë̄ ÿú ÓZÿë̀ ÿç†ÿ ÜÿëF > FÜÿç Dμÿß {ä†ÿ÷{Àÿ, Lÿ'~ ¯ÿæßë Daÿ `ÿæ¨ AoÁÿÀÿë ¯ÿæÜÿæÀÿÀÿ
Lÿþú `ÿæ¨ AoÁÿLÿë `ÿæàÿç¾æF >

AæD æ̈{’ÿ AæSLÿë
`ÿæ¨Àÿ SI FLÿLÿ {ÜÿDdç N/m2 ¾æÜÿæLÿë ̈ æÔÿæàÿ Pa þš LÿëÜÿæ¾æF > †ÿ$æ¨ç, ̄ ÿæßë̀ ÿæ¨Àÿ
¯ÿ¿¯ÿÜÿæÀÿçLÿ FLÿLÿ {ÜÿDdç þçàÿç̄ ÿæÀÿ mb ¾æÜÿæ Pa ÓÜÿç†ÿ Óþæ[ÿ > ¯ÿæßë̀ ÿæ¨Lÿë
{ÜÿLÿuæ¨æÔÿæàÿ hPa {Àÿ þš ÷̈LÿæÉ LÿÀÿæ¾æF, ¾æÜÿæ Pa ÓÜÿç†ÿ Óþæ[ÿ >

¨¯ÿ[ÿÀÿ ÓõÎç
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Let us find out from the following activity.

Activity 4.6: Let us observe

 Take two similar balloons made of thin rubber, and
a drinking straw.

 Insert one end of the straw into one balloon and
secure it with a rubber band or thread.

 Now inflate the second balloon and hold its mouth
with your fingers, so that air does not escape.

 Insert the free end of the straw into the neck of the
inflated balloon and secure it with a rubber band or
thread. Make sure that the air does not leak from the

Fig. 4.13: Air moves from a
high pressure region to a low

pressure region

balloon as the straw is inserted in it. Now you have one end of the straw inside the
inflated balloon and the other end inside the uninflated balloon as shown in Fig. 4.13.

 Predict what would happen to the balloons.
 Observe what happens to both the balloons. Did it happen as predicted?
 Do you observe any change in the size of the balloons? Write down your observations.

.................................................................................................................
What can be the reason for the change in the sizes of the balloons? The air pressure in

the inflated balloon is higher than that in the uninflated balloon. As a result, some air moves
from the inflated balloon to the uninflated balloon, resulting in changes in the size of both
the balloons.

Do you notice that after some time both the balloons attain almost the same size and
the flow of air stops? Why does the air flow stop? The flow of air continues till the air
pressure in the inflated balloon is higher than the air pressure in the uninflated balloon. The
air flow stops when the pressure in both balloons becomes equal. At this stage, both balloons
are almost of the same size. Thus, we can conclude that air moves from a region of high air
pressure to a region of low air pressure.

You can relate this conclusion to the directions of the sea breeze and land breeze, which
you studied in Science text book Class 7. As land gets heated faster than water during the day,
the air above the land becomes warmer and lighter. Hence, it rises, creating an area of low
pressure. The air from the high pressure region of the sea blows to the low pressure region
which develops on the land, resulting in a sea breeze. At night, the water is warmer than the
land. Therefore, a low pressure area develops above the sea. As a result, wind blows from the
land to the sea, giving rise to land breeze. Thus, the phenomenon  of land breeze and sea
breeze is mainly due to the pressure differences over the land and the sea.

If we could measure the speed of the escaping air in Activity 4.6, we would find that the
speed of the air is higher if the pressure difference is higher.
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AæÓ [ÿçþ§àÿçQ#†ÿ Lÿæ¾ö¿Àÿë FÜÿæ fæ~ç̄ ÿæ >

Lÿæ¾ö¿LÿÁÿæ¨  4.6 : AæÓ ¨¾ö¿{¯ÿä~ LÿÀÿç̄ ÿæ

 ¨†ÿÁÿæ Àÿ¯ÿÀÿ{Àÿ †ÿçAæÀÿç ’ÿëBsç Óþæ[ÿ {¯ÿàÿë[ÿú F¯ÿó FLÿ ÓÀÿë Î÷æ
[ÿçA >

 Î÷æ Àÿ {SæsçF þëƒLÿë {SæsçF {¯ÿàÿë[ÿú{Àÿ μÿˆÿ} LÿÀÿ F¯ÿó FÜÿæLÿë FLÿ
Àÿ¯ÿÀÿ ÿ̄¿æƒ Lÿçºæ Óí†ÿæ ÓæÜÿæ¾¿{Àÿ ¯ÿæ¤ÿç ÀÿQ >

 F{¯ÿ ’ÿ´ç†ÿêß {¯ÿàÿë[ÿúLÿë üÿëàÿæA F¯ÿó †ÿëþ Aæèÿëvÿç{Àÿ FÜÿæÀÿ þëÜÿôLÿë
™Àÿç ÀÿQ, {¾¨Àÿç ¯ÿæßë ¯ÿæÜÿæÀÿLÿë [ÿ ¾æF > üÿëàÿæB$#̄ ÿæ {¯ÿàÿë[ÿúÀÿ
{¯ÿLÿ{Àÿ Î÷æ Àÿ A[ÿ¿ þëNÿ þëƒLÿë μÿ ÿ̂} LÿÀÿ F¯ÿó FÜÿæLÿë FLÿ Àÿ¯ÿÀÿ
¯ÿ¿æƒ Lÿçºæ Óí†ÿæ ÓæÜÿæ¾¿{Àÿ ¯ÿæ¤ÿç ÀÿQ >

`ÿç†ÿ÷ 4.13 : ¯ÿæßë FLÿ Daÿ `ÿæ¨
AoÁÿÀÿë FLÿ [ÿçþ§ `ÿæ¨ AoÁÿLÿë

S†ÿç Lÿ{Àÿ

 [ÿçÊÿç†ÿ LÿÀÿ {¾ {¯ÿàÿë[ÿú{Àÿ Î÷æ μÿˆÿ} {Üÿ ÿ̄æ Óþß{Àÿ ̄ ÿæßë ̄ ÿæÜÿæÀÿLÿë ̄ ÿæÜÿæÀÿç [ÿ ¾æF > ̄ ÿˆÿöþæ[ÿ †ÿëþÀÿ Î÷æ
Àÿ {SæsçF þëƒ üÿëàÿæ¾æB$#̄ ÿæ {¯ÿàÿë[ÿú μÿç†ÿ{Àÿ F¯ÿó A[ÿ¿sç üÿëàÿç [ÿ $#̄ ÿæ {¯ÿàÿë[ÿ μÿç†ÿ{Àÿ Adç {¾¨Àÿç
`ÿç†ÿ÷ {Àÿ {’ÿQæ¾æBdç >

 {¯ÿàÿë[ÿúSëÝçLÿ{Àÿ Lÿ'~ {Üÿ¯ÿ A[ÿëþæ[ÿ LÿÀÿ >
 Dμÿß {¯ÿàÿë[ÿúSëÝçLÿÀÿ Lÿ'~ {ÜÿDdç †ÿæÜÿæ {’ÿQ > FÜÿæ í̈̄ ÿöæ[ÿëþæ[ÿ A[ÿë¾æßê Wsçàÿæ Lÿç ?
 †ÿëþÀÿ ¨¾ö¿{¯ÿä~SëÝçLÿ {àÿQ >

.................................................................................................................
{¯ÿàÿë[ÿúÀÿ AæLÿæÀÿ{Àÿ ¨Àÿç̄ ÿˆÿö[ÿÀÿ LÿæÀÿ~ Lÿ'~ {ÜÿæB¨æ{Àÿ ? üÿëàÿç$#̄ ÿæ { ÿ̄àÿë[ÿú{Àÿ ¯ÿæßë `ÿæ¨ üÿëàÿç [ÿ

$#̄ ÿæ {¯ÿàÿë[ÿúÀÿ ¯ÿæßë̀ ÿæ¨ A{¨äæ A™#Lÿ > üÿÁÿÓ́Àÿí̈ , üÿëàÿæ¾æB$#̄ ÿæ { ÿ̄àÿë[ÿúÀÿë Lÿçdç ¯ÿæßë üÿëàÿç [ÿ $#̄ ÿæ
{¯ÿàÿë[ÿúLÿë S†ÿç Lÿ{Àÿ, ¾æÜÿæ üÿÁÿ{Àÿ Dμÿß {¯ÿàÿë[ÿúÀÿ AæLÿæÀÿ{Àÿ ¨Àÿç̄ ÿˆÿö[ÿ ÜÿëF >

†ÿë{þ Lÿ'~ àÿä¿ LÿÀÿëd {¾ Lÿçdç Óþß ¨{Àÿ Dμÿß {¯ÿàÿë[ÿú ¨÷æß Óþæ[ÿ AæLÿæÀÿ{Àÿ ¨Üÿoç¾æF F¯ÿó
¯ÿæßë ÷̈̄ ÿæÜÿ ¯ÿ¢ÿ {ÜÿæB¾æF ? ÿ̄æßë ÷̈̄ ÿæÜÿ LÿæÜÿ]Lÿç ÿ̄¢ÿ ÜÿëF ? üÿëàÿæ¾æB$#̄ ÿæ { ÿ̄àÿë[ÿú{Àÿ ÿ̄æßë `ÿæ¨ üÿëàÿç [ÿ
$#̄ ÿæ {¯ÿàÿë[ÿúÀÿ ÿ̄æßë ÿ̀æ¨ A{¨äæ A™#Lÿ ÀÿÜÿç$#̄ ÿæ ¨¾ö¿;ÿ ¯ÿæßë ÷̈̄ ÿæÜÿ fæÀÿç Àÿ{Üÿ > {¾{†ÿ{¯ÿ{Áÿ Dμÿß
{¯ÿàÿë[ÿú{Àÿ `ÿæ¨ Óþæ[ÿ {ÜÿæB¾æF {Ó{†ÿ{¯ÿ{Áÿ ÿ̄æßë ÷̈̄ ÿæÜÿ ¯ÿ¢ÿ {ÜÿæB¾æF > FÜÿç ¨¾ö¿æß{Àÿ, Dμÿß
{¯ÿàÿë[ÿ ÷̈æß Óþæ[ÿ AæLÿæÀÿÀÿ {ÜÿæB$æF > {†ÿ~ë, Aæ{þ FÜÿç Óç•æ;ÿ{Àÿ ¨Üÿoç̈ æÀÿç̄ ÿæ {¾, Daÿ ¯ÿæßë `ÿæ¨
AoÁÿÀÿë ¯ÿæßë Lÿþú ¯ÿæßë̀ ÿæ¨ AoÁÿLÿë ÷̈¯ÿæÜÿç†ÿ ÜÿëF >

†ÿë{þ FÜÿæLÿë Óþë’ÿ÷ ¨¯ÿ[ÿ F ÿ̄ó ×Áÿ ¨¯ÿ[ÿÀÿ ’ÿçS ÓÜÿç†ÿ Ó¸Lÿ}†ÿ LÿÀÿç̈ æÀÿç̄ ÿ, ¾æÜÿæ †ÿë{þ þ {É÷~êÀÿ
¨ævÿ{Àÿ ¨Þç$#àÿ > ’ÿç[ÿ{ ÿ̄Áÿæ fÁÿμÿæS A{¨äæ ×ÁÿμÿæS A™#Lÿ SÀÿþ {Üÿ ÿ̄æ{¾æSëô, ×ÁÿμÿæS D¨{Àÿ $# ÿ̄æ
¯ÿæßë fÁÿμÿæS A{¨äæ ÉêW÷ SÀÿþ {ÜÿæB ÜÿæàÿëLÿæ ÜÿëF > {†ÿ~ë FÜÿæ D¨ÀÿLÿë D{vÿ F¯ÿó àÿWë̀ ÿæ¨Àÿ FLÿ {ä†ÿ÷
ÓõÎç Lÿ{Àÿ > Óþë’ÿ÷ fÁÿ μÿæSÀÿ Daÿ`ÿæ¨ AoÁÿÀÿë ¯ÿæßë ×ÁÿμÿæS{Àÿ [ÿçþ§ `ÿæ¨ AoÁÿLÿë ÷̈̄ ÿæÜÿç†ÿ {ÜÿæB$æF >
üÿÁÿÓ́Àÿí̈  Óþë’ÿ÷ ̈ ¯ÿ[ÿ ÓõÎç ÜÿëF > Àÿæ†ÿç{Àÿ fÁÿμÿæS ×ÁÿμÿæS A{¨äæ SÀÿþ Àÿ{Üÿ > {†ÿ~ë, FLÿ àÿWë̀ ÿæ¨Àÿ
{ä†ÿ÷ Óþë’ÿ÷ fÁÿμÿæS D¨{Àÿ ÓõÎç ÜÿëF > üÿÁÿÓ́Àÿí̈ , ×ÁÿμÿæSÀÿë ¨¯ÿ[ÿ Óþë’ÿ÷Lÿë ÷̈̄ ÿæÜÿç†ÿ ÜÿëF > FÜÿç̈ Àÿç
×Áÿ ÿ̄æßë ÓõÎç ÜÿëF > ×ÁÿμÿæS H Óþë’ÿ÷ þš{Àÿ ̀ ÿæ¨ ̈ æ$öLÿ¿ {Üÿ†ÿë Óþë’ÿ÷ ̄ ÿæßë H ×Áÿ¯ÿæßë μÿÁÿç ̈ ÀÿçWs~æ ÓõÎç
{ÜÿæB$æF >

¾’ÿç Aæ{þ Lÿæ¾ö¿LÿÁÿæ¨ {Àÿ ’ÿëB {¯ÿàÿë[ÿú þš{Àÿ ̈ ÷̄ ÿæÜÿç†ÿ ̈ ¯ÿ[ÿÀÿ {¯ÿS þæ¨ LÿÀÿç̈ æÀÿç̄ ÿæ, Aæ{þ
¨æB¯ÿæ {¾ `ÿæ¨Àÿ ¨æ$öLÿ¿ A™#Lÿ {Üÿ{àÿ ¯ÿæßëÀÿ { ÿ̄S A™#Lÿ {ÜÿæB$æF >
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4.4 High-Speed Winds Result in Lowering
of Air Pressure

When high-speed winds blow over houses, a low-
pressure area is created over them, as high-speed winds are
accompanied by a reduced pressure. Therefore, the air
pressure above the roofs of the houses is lower than the
pressure below them. If the pressure difference is large and
the roofs are weak, they may be blown away, as shown in
Fig. 6.15 a. That is why it is safer to keep doors and windows
of the houses open during storms with high-speed winds.

I have read that high-speed
winds can blow off roofs. I wonder how?

Activity 4.7: Let us observe

Fig. 4.14: Blowing between
two balloons

 Take two balloons of the same size.
 Inflate both balloons and tie strings to them.
 Hang the two balloons from a stick, leaving a gap of 6–

10 cm (Fig. 4.14).
 Now, blow air into the narrow space between the

balloons.
 What happens to the balloons? Note down your

observations.
 Now blow harder and observe.

When you blow between the two balloons, you  observe that they move towards each
other. This happens because when you blow air between the balloons, a low pressure area is
created between them. The higher air pressure surrounding the balloon pushes them towards
each other. You must have observed that blowing harder increases the speed at which the
balloons approach each other. What can you infer from this activity? We infer that high
speed winds are  accompanied by a reduced air pressure.

Fig. 4.15: (a)
Roof of a house

blown away
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4.4 †ÿê¯ÿ÷ {¯ÿS ¨ ÿ̄[ÿ ¯ÿæßëÀÿ `ÿæ¨ Üÿ÷æÓ LÿÀÿç̈ æ{Àÿ

þëô ¨Þçdç {¾ Daÿ { ÿ̄SÀÿ ¨¯ÿ[ÿ
WÀÿ dæ†ÿ DÝæB¨æ{Àÿ > þëô µÿæ¯ÿëdç {Lÿþç†ÿç ?

Lÿæ¾ö¿LÿÁÿæ¨  4.7 : AæÓ ¨¾ö¿{¯ÿä~ LÿÀÿç̄ ÿæ

`ÿç†ÿ÷ 4.14 : ’ÿëBsç {¯ÿàÿë[ÿ
þš{Àÿ üÿëZÿç¯ÿæ

l Óþæ[ÿ AæLÿæÀÿÀÿ ’ÿëBsç { ÿ̄àÿë[ÿú [ÿçA >
l Dµÿß {¯ÿàÿë[ÿúLÿë üÿëZÿ F¯ÿó {Óþæ[ÿZÿë Óí†ÿæ{Àÿ ¯ÿæ¤ÿ >
l ’ÿëBsç {¯ÿàÿë[ÿúLÿë 6-10 {Ó.þç.(`ÿç†ÿ÷4.14)Àÿ  ¯ÿ¿¯ÿ™æ[ÿ  dæÝç  FLÿ

¯ÿæÝç ’ÿ́æÀÿæ sæèÿ >
l ¯ÿˆÿöþæ[ÿ, ’ÿëB {¯ÿàÿë[ÿú þš× ÓóLÿê‚ÿö ×æ[ÿLÿë üÿëZÿ ’ÿ́æÀÿæ ̄ ÿæßë ̈ ÷̄ ÿæÜÿ

LÿÀÿæA >
l {¯ÿàÿë[ÿú ÓÜÿç†ÿ Lÿ'~ ÜÿëF ? †ÿëþÀÿ ̈ ¾ö¿{¯ÿä~Lÿë šæ[ÿ ’ÿçA H {àÿQ#

ÀÿQ >
l ¯ÿˆÿöþæ[ÿ {fæÀÿú{Àÿ üÿëZÿ F¯ÿó A[ÿëšæ[ÿ LÿÀÿ >

 {¾{†ÿ{¯ÿ{Áÿ †ÿë{þ ’ÿëBsç {¯ÿàÿë[ÿú þš{Àÿ üÿëZÿ, †ÿë{þ {’ÿQ#̄ ÿ

`ÿç†ÿ÷ 4.15 : (a) FLÿ WÀÿÀÿ dæ†ÿ
DÝçSàÿæ

{¾ {Óþæ{[ÿ ¨ÀÿØÀÿ AæÝLÿë S†ÿç LÿÀÿ;ÿç > FÜÿæÀÿ LÿæÀÿ~ {¾{†ÿ{¯ÿ{Áÿ †ÿë{þ {¯ÿàÿë[ÿú þš{Àÿ ¯ÿæßëLÿë
üÿëZÿ, {Óþæ[ÿZÿ þš{Àÿ Lÿþú `ÿæ¨ {ä†ÿ÷ ÓõÎç ÜÿëF > {¯ÿàÿë[ÿú `ÿæÀÿç̈ æQ{Àÿ $#̄ ÿæ Daÿ ¯ÿæßë `ÿæ¨ Dµÿß
{¯ÿàÿë[ÿúLÿë ¨ÀÿØÀÿ AæÝLÿë {vÿàÿç’ÿçF > ¾’ÿç ’ÿëBsç {¯ÿàÿë[ÿú þš{Àÿ A™#Lÿ {fæÀÿ{Àÿ üÿëZÿ, †ÿë{þ {’ÿQ#̄ ÿ {¾
{Óþæ{[ÿ ¨ÀÿØÀÿ AæÝLÿë A™#Lÿ {¯ÿS{Àÿ S†ÿç LÿÀÿ;ÿç > FÜÿç Lÿæ¾ö¿Àÿë †ÿë{þ Lÿ'~ A[ÿëþæ[ÿ LÿÀÿç̈ æÀÿç̄ ÿ ?
Aæ{þ [ÿçÀÿë̈ ~ LÿÀÿë {¾ †ÿê¯ÿ÷ S†ÿç ¨¯ÿ[ÿ ’ÿ́æÀÿæ ÿ̄æßë `ÿæ¨ Üÿ÷æÓ ¨æF >

{¾{†ÿ{¯ÿ{Áÿ WÀÿ D¨{Àÿ Që¯ÿú {fæÀÿú ¨¯ÿ[ÿ ¨÷¯ÿæÜÿç†ÿ ÜÿëF,
{Ó{†ÿ{¯ÿ{Áÿ WÀÿ D¨{Àÿ FLÿ [ÿçþ§ `ÿæ¨ {ä†ÿ÷ ÓõÎç {ÜÿæB$æF >
LÿæÀÿ~ {fæÀÿ ¨¯ÿ[ÿ ¯ÿÜÿë$#¯ÿæ AoÁÿ{Àÿ ¯ÿæßë `ÿæ¨ Üÿ÷æÓ ¨æB$æF >
{†ÿ~ë, WÀÿÀÿ dæ†ÿ D¨{Àÿ $#̄ ÿæ ÿ̄æßë ÿ̀æ¨ WÀÿ †ÿ{Áÿ $#̄ ÿæ ¯ÿæßë
`ÿæ¨Àÿë Lÿþú A{s > ¾’ÿç `ÿæ¨ ¨æ$öLÿ¿ A™#Lÿ F ÿ̄ó dæ†ÿSëÝçLÿ ’ÿë̄ ÿöÁÿ,
{Ó{†ÿ{¯ÿ{Áÿ `ÿç†ÿ÷ 4.15(a) {Àÿ {’ÿQæ¾æB$#̄ ÿæ ¨Àÿç ̈ ¯ÿ[ÿ{Àÿ dæ†ÿ
DÝç¾æF > {Ó$#¨æBô, Që̄ ÿú {fæÀÿ ¨¯ÿ[ÿ ¯ÿÜÿç̄ ÿæ Óþß{Àÿ WÀÿÀÿ
 lÀÿLÿæÀÿ F ÿ̄ó Lÿ¯ÿæs {Qæàÿæ ÀÿQ#̄ ÿæ ÓëÀÿäç†ÿ {ÜÿæB$æF >
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4.5 Storms, Thunderstorms, and Lightning

When land gets heated, the warm and moist air, being lighter, rises, thereby creating a low
pressure area. Cooler air from the surrounding high-pressure areas flows to take its place.
This air, in turn, gets heated and rises. This results in a continuous process of wind circulation.

As the rising air expands, it cools and moisture in it condenses
to form water droplets, creating clouds. The water droplets merge
to form heavier drops, which come down as rain, hail, or snow. The
strong winds accompanied by rain is called a storm. In hot, humid,
and tropical regions like India, storms are more frequent. Under
certain conditions, warm air rises to great heights that the low
temperature there converts water droplets into ice particles. Strong
winds blowing upwards and downwards (Fig. 4.16) facilitate
rubbing between water droplets

Fig. 4.15: (b) Roof of a
house intact

Have you heard the sound of
thunder and seen lightning
during the rainy season?

Yes, the sound of thunder is
so frightening! Usually there
is heavy rainfall too.

Fig. 4.16: Strong winds
going up and down

When the same wind moves over the roofs, and
through the houses, the pressure difference between
inside of the houses and over the roofs is reduced to a
large extent. This helps prevent the roofs from being
blown off as shown in Fig. 4.15(b).

You must have experienced that when high-speed
winds blow during storms, they are sometimes
accompanied by thunder and lightning. Let us learn
more about them.

Scientist

Bernoulli’s Principle states that faster moving air has lower pressure and slower
moving air has higher pressure. This rule explains many things we see around us!
Airplane wings, Flying Birds, Spinning balls, Perfume Sprays and Atomizers.

cool air

warm air
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lÝ, ¯ÿf÷̈ æ†ÿ F¯ÿó ̄ ÿçfëÁÿç

{¾{†ÿ{ ÿ̄{Áÿ ×àÿμÿæSÀÿë DÌ½ F ÿ̄ó Aæ’ÿ÷ö ÿ̄æßë ÜÿæàÿëLÿæ {ÜÿæB D¨ÀÿLÿë D{vÿ, FÜÿæ FLÿ [ÿçþ§̀ ÿæ̈  {ä†ÿ÷ ÓõÎç Lÿ{Àÿ >
AæQ¨æQ{Àÿ Daÿ-`ÿæ¨ {ä†ÿ÷Àÿë Éê†ÿÁÿ ¯ÿæßë FÜÿæÀÿ ×æ[ÿ {[ÿ¯ÿæLÿë ÷̄̈ ÿæÜÿç†ÿ ÜÿëF > FÜÿç ¯ÿæßë Óþß Lÿ÷{þ ë̈~ç
SÀÿþ {ÜÿæB D¨ÀÿLÿë D{vÿ > FÜÿæ ¨ ÿ̄[ÿ `ÿLÿ÷Àÿ FLÿ [ÿçÀÿ;ÿÀÿ ÷̈Lÿ÷çßæ{Àÿ ¨Àÿç~†ÿ ÜÿëF > D¨ÀÿLÿë Dvÿë$#̄ ÿæ ÿ̄æßë
¯ÿçÖæÀÿ àÿæμÿ Lÿ{Àÿ, FÜÿæ W[ÿêμÿí†ÿ {ÜÿæB $ƒæ {ÜÿæB$æF F¯ÿó F$#{Àÿ $#̄ ÿæ fÁÿêß¯ÿæÑ Éê†ÿÁÿêLÿõ†ÿ {ÜÿæB fÁÿ

`ÿç†ÿ÷ b FLÿ Aä†ÿ WÀÿ

†ÿë{þ ¯ÿÌöæJ†ÿë{Àÿ WÝWÝç ¯ÿæ
¯ÿf÷̈ æ†ÿÀÿ É±ÿ Éë~çd F¯ÿó ̄ ÿçfëÁÿç
{’ÿQ#d Lÿç ?

Üÿô, ¯ÿf ÷¨æ†ÿ É±ÿ ¯ÿÜÿ ë†ÿ
μÿßZÿÀÿ ! Óæ™æÀÿ~†ÿ… FÜÿç
Óþß{Àÿ ÷̄̈ ÿÁÿ ¯ÿÌöæ ÜÿëF >

`ÿç†ÿ÷ 4.16 : ¨÷̄ ÿÁÿ ¨¯ÿ[ÿ
D¨ÀÿLÿë F¯ÿó †ÿÁÿLÿë ¾æDdç

{¯ÿðjæ[ÿçLÿ
{ ÿ̄{[ÿæöàÿçZÿ [ÿçßþ A[ÿëÓæ{Àÿ ’ÿø†ÿSæþê ÿ̄æßëÀÿ Lÿþú ÿ̀æ¨ $æF F ÿ̄ó þ¡ÿÀÿ S†ÿç LÿÀÿë$#̄ ÿæ ÿ̄æßëÀÿ A™#Lÿ
ÿ̀æ¨ ÀÿÜÿç$æF > FÜÿç [ÿçßþsç Aæþ `ÿæÀÿç̈ æQ{Àÿ Aæ{þ {’ÿQë$#̄ ÿæ A{[ÿLÿ fç[ÿçÌLÿë ÿ̄¿æQ¿æ Lÿ{Àÿ >

DÝæfæÜÿæf {xÿ~æ, Dxÿ;ÿæ ¨äê, Wí‚ÿö[ÿ ÿ̄àÿú, ÓëS¤ÿ {Ø÷ F ÿ̄ó A{sæþæBfÀÿ >

{¾{†ÿ{¯ÿ{Áÿ {ÓÜÿç Óþæ[ÿ ¨¯ÿ[ÿ dæ†ÿ D¨{Àÿ F¯ÿó WÀÿSëÝçLÿ
þš{Àÿ S†ÿç Lÿ{Àÿ {Ó{†ÿ{¯ÿ{Áÿ WÀÿ μÿç†ÿÀÿ H dæ†ÿ D¨{Àÿ `ÿæ¨
¨æ$öLÿ¿ Üÿ÷æÓ ¨æF > `ÿç†ÿ÷ b {Àÿ {’ÿQæ¾æB$#̄ ÿæ ¨Àÿç FÜÿæ
dæ†ÿ DÝç¾ç̄ ÿæ{Àÿ ¯ÿæ™æ ’ÿçF >

†ÿë{þ [ÿçÊÿß A[ÿëμÿ¯ÿ LÿÀÿçd {¾ lÝ Óþß{Àÿ †ÿê¯ÿ÷ S†ÿç
¨¯ÿ[ÿ ̈ ÷̄ ÿæÜÿç†ÿ {Üÿ¯ÿæ ÓÜÿç†ÿ {¯ÿ{Áÿ{¯ÿ{Áÿ ̄ ÿçfëÁÿç þæÀÿç$æF H WÝWÝç
¯ÿæ ¯ÿf÷̈ æ†ÿ {ÜÿæB$æF > AæÓ {ÓSëÝçLÿ ¯ÿçÌß{Àÿ A™#Lÿ fæ~ç̄ ÿæ >

$ƒæ ¯ÿæßë

Dˆÿ© ̄ ÿæßë ¯ÿç¢ÿë{Àÿ ̈ Àÿç~†ÿ ÜÿëF F¯ÿó {þW ÓõÎç ÜÿëF > fÁÿ¯ÿë¢ÿæ þçÉç ̄ ÿÝ {sæ¨æ AæLÿæÀÿ{Àÿ
¯ÿÌöæ, LÿëAæ¨$Àÿ, Lÿçºæ ̄ ÿÀÿüÿ ̈ Àÿç μÿíþç{Àÿ ̈ {Ý > ̄ ÿÌöæ ÓÜÿç†ÿ AæÓç$#̄ ÿæ ¨÷̄ ÿÁÿ
¨¯ÿ[ÿLÿë lÝ LÿëÜÿæ¾æF > μÿæÀÿ†ÿ μÿÁÿç DÌ½, Aæ’ÿ÷ö F ÿ̄ó DÌ½þƒÁÿêß fÁÿ ÿ̄æßë
AoÁÿ{Àÿ lÝ¯ÿæ†ÿ¿æ A™#Lÿ F¯ÿó ̄ ÿæÀÿºæÀÿ A[ÿëμÿí†ÿ ÜÿëF > {Lÿ{†ÿLÿ [ÿç”}Î ̈ Àÿç×ç†ÿç{Àÿ
DÌ½ ̄ ÿæßë A™#Lÿ DaÿLÿë Dvÿç {ÓvÿæÀÿ †ÿæ̈ þæ†ÿ÷æ Üÿ÷æÓ {¾æSëô fÁÿ ̄ ÿë¢ÿæSëÝçLÿë ̄ ÿÀÿüÿ
Lÿ~çLÿæ{Àÿ ¨Àÿç~†ÿ {ÜÿæB$æF > D•ö´Sæþê H [ÿçþ§Sæþê †ÿê¯ÿ÷ ¨¯ÿ[ÿ(`ÿç†ÿ÷ 4.16)
fÁÿ¯ÿë¢ÿæ F ÿ̄ó ¯ÿÀÿüÿ Lÿ~çLÿæ þš{Àÿ WÌö~Lÿë ÓÀÿÁÿ LÿÀÿç’ÿçF >
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and ice particles. When two objects are rubbed against each
other, they get charged. In this case, strong winds blowing
upwards and downwards and rubbing against each other
cause static electric charges to develop within the clouds.

The positively charged lighter ice particles move
upwards and occupy the upper part of the clouds. The
negatively charged heavier water droplets occupy the lower
part of the clouds. Thus, a charge separation within the
cloud takes place. Also, when the negatively charged lower
part of the cloud moves closer to the ground, it causes the
ground and nearby objects, such as trees or buildings, to
become positively charged (Fig. 4.17).

Normally, air acts as an electrical insulator and does
not let opposite charges meet. But when the build up of charges becomes very large, the
insulating property of air breaks down. A sudden flow of charges takes place, producing a
bright flash of light called lightning.

Lightning can occur as opposite charges collide within a cloud, between clouds, or
between clouds and the ground. Lightning rapidly heats up the air around it, causing the
air to expand and produce a loud sound known as thunder. A storm accompanied by
lightning and thunder is called a thunderstorm.

A step further

Thunderstorms convert more atmospheric nitrogen into nitrates that fall with
rain.These nitrates help the growth of plants. Isolated and localized  thunderstorms
can sometimes occur in various regions of India. These thunderstorms are known
by various names such as Kalboishakhi in West Bengal, Bihar, and Jharkhand
and Bordoisila in Assam. They occur before the arrival of the monsoon, thereby
helping kharif crops to grow. In Kerala, Karnataka, and Tamil Nadu, they are
known as mango showers as they support the ripening of mangoes. Local
thunderstorms in Karnataka help in the growth of coffee plants.

Lightning can be dangerous! It can ignite fires, damage
buildings, and cause severe burns or death in humans and animals.
We must take necessary precautions and protect ourselves from
lightning. During lightning, stay away from tall objects, find a
low-lying open area and crouch down, and minimise contact with
the ground. Do not lie down flat. Avoid using an umbrella with a
metallic rod. If you are in water, get out of it. If you are inside a
bus or a car, you are comparatively safer.

Fig. 4.17: Lightning

Fig. 4.18: Safe position
during lightning
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{¾{†ÿ{¯ÿ{Áÿ ’ÿëBsç ¯ÿÖì ¨ÀÿØÀÿ ÓÜÿç†ÿ WÌç ÜÿëF, {Óþæ{[ÿ `ÿæf}†ÿ
{ÜÿæB¾æAæ;ÿç > {¾{†ÿ{¯ÿ{Áÿ †ÿê¯ÿ÷†ÿæÀÿ ÓÜÿ D•ö́Sæþê F¯ÿó [ÿçþ§Sæþê
¯ÿæßë ̈ ÷̄ ÿæÜÿç†ÿ {ÜÿæB$æF, ̈ ÀÿØÀÿ ̄ ÿçÀÿë•{Àÿ WÌö~ LÿÀÿç̄ ÿæ ’ÿ́æÀÿæ {þW{Àÿ
×çÀÿ ¯ÿç’ÿ¿ë†ÿú `ÿæfö ÓõÎç ÜÿëF >

¾ëNÿæŠLÿ `ÿæfö ¯ÿçÉçÎ ÜÿæàÿëLÿæ ¯ÿÀÿüÿ Lÿ~çLÿæ D¨Àÿ AæÝLÿë S†ÿç
Lÿ{Àÿ F ÿ̄ó {þWÀÿ D¨Àÿ AóÉLÿë A™#LÿæÀÿ Lÿ{Àÿ > ̄ ÿç¾ëNÿæŠLÿ ̀ ÿæfö¾ëNÿ
μÿæÀÿê fÁÿ ÿ̄ç¢ÿë {þWÀÿ [ÿçþ§ AóÉLÿë A™#LÿæÀÿ Lÿ{Àÿ > FÜÿç̈ Àÿç {þW
þš{Àÿ FLÿ `ÿæfö ṏ$LÿêLÿÀÿ~ W{s > FÜÿæ ÓÜÿç†ÿ {¾{†ÿ{¯ÿ{Áÿ
{þWÀÿ ¯ÿç¾ëNÿæŠLÿ `ÿæfö¾ëNÿ [ÿçþ§ AóÉ μÿíþç [ÿçLÿsLÿë Aæ{Ó,FÜÿæ μÿíþç
F ÿ̄ó [ÿçLÿs¯ÿˆÿöê ̄ ÿÖìSëÝçLÿë, {¾¨ÀÿçLÿç Sd Lÿçºæ {Lÿævÿæþæ[ÿZÿë ¾ëNÿæŠLÿ
`ÿæfö¾ëNÿ LÿÀÿç$æF `ÿç†ÿ÷ >

Óæ™æÀÿ~†ÿ… ÿ̄æßë FLÿ {¯ÿð’ÿ¿ë†ÿçLÿ Lÿë̈ Àÿç̄ ÿæÜÿê μÿæ¯ÿ{Àÿ Lÿæ¾ö¿

AæD ¨æ{’ÿ AæSLÿë

¯ÿçfëÁÿç F¯ÿó WÝWÝç ÓÜÿç†ÿ lÝ ÿ̄æßëþƒÁÿ{Àÿ $#̄ ÿæ [ÿæB{s÷æ{f[ÿúLÿë A™#Lÿ þæ†ÿ÷æ{Àÿ [ÿæB{s÷sú{Àÿ
¨Àÿç~†ÿ Lÿ{Àÿ F ÿ̄ó ¯ÿÌöæ ÓÜÿ †ÿæÜÿæ †ÿ{Áÿ ¨{Ý > FÜÿç [ÿæB{s÷súSëÝçLÿ D—ÿç’ÿÀÿ ¯ÿõ•çLÿë ÓÜÿ{¾æS
Lÿ{Àÿ > μÿæÀÿ†ÿÀÿ ¯ÿçμÿçŸ AoÁÿ{Àÿ {Lÿ{†ÿ{¯ÿ{Áÿ ¯ÿçbÿçŸ μÿæ ÿ̄{Àÿ FLÿ ×æ[ÿêß μÿæ¯ÿ{Àÿ ¯ÿf÷̈ æ†ÿ H
¯ÿçfëÁÿç ÓÜÿ lÝ-¯ÿÌöæ {ÜÿæB¨æ{Àÿ > FÜÿç ̄ ÿf÷̈ æ†ÿSëÝçLÿ ̈ Êÿçþ¯ÿèÿ, ̄ ÿçÜÿæÀÿ, HÝçÉæ F¯ÿó læÝQƒ{Àÿ
LÿæÁÿ{¯ÿðÉæQê F¯ÿó AæÓæþ{Àÿ {¯ÿæ{xÿæöBÓçàÿæ μÿÁÿç ¯ÿçμÿçŸ [ÿæþ{Àÿ f~æÉë~æ > FSëÝçLÿ {þòÓëþê
AæÓç̄ ÿæ í̄̈ ÿöÀÿë W{s, ¾æÜÿæ’ÿ́æÀÿæ QÀÿçüÿú üÿÓàÿ ¯ÿÞç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ > {LÿÀÿÁÿ, Lÿ‚ÿöæsLÿ F ÿ̄ó
†ÿæþçàÿ[ÿæxÿë{Àÿ {SëÝçLÿ Aæº ¯ÿÌöæ μÿæ¯ÿ{Àÿ f~æ¾æF, LÿæÀÿ~ FSëÝçLÿ Aæº ¨æ`ÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿
Lÿ{Àÿ > Lÿ‚ÿöæsLÿ{Àÿ ×æ[ÿêß ¯ÿf÷̈ æ†ÿ Lÿüÿç SdÀÿ ¯ÿõ•ç{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ >

¯ÿçfëÁÿç H ̄ ÿf÷̈ æ†ÿ ̄ ÿç¨’ÿ¨í‚ÿö {ÜÿæB¨æ{Àÿ ! FÜÿæ [ÿçAæô àÿSæB¨æ{Àÿ, {LÿævÿæWÀÿLÿë
ä†ÿç ¨ÜÿoæB¨æ{Àÿ F ÿ̄ó þ~çÌ H ¨Éëþæ[ÿZÿÀÿ þš SëÀÿë†ÿÀÿ ’ÿæÜÿ f[ÿç†ÿ ä†ÿç
Lÿçºæ þõ†ÿ¿ëÀÿ LÿæÀÿ~ {ÜÿæB¨æ{Àÿ > AæþLÿë Aæ¯ÿÉ¿Lÿêß Ó†ÿLÿö†ÿæ A¯ÿàÿº[ÿ
LÿÀÿç̄ ÿæLÿë ̈ Ýç̄ ÿ F¯ÿó ̄ ÿf÷¨æ†ÿÀÿë [ÿçfLÿë Àÿäæ LÿÀÿç̄ ÿæLÿë ̈ Ýç̄ ÿ > ̄ ÿf÷̈ æ†ÿ Óþß{Àÿ
Daÿ ¯ÿÖìvÿæÀÿë ’ÿíÀÿ{Àÿ ÀÿëÜÿ, FLÿ [ÿçþ§ {Qæàÿæ AoÁÿ {Qæf, dæ†ÿç AæÝLÿë Aæ=ÿë
μÿæèÿç [ÿBô ̈ Ý F¯ÿó μÿíþç ÓÜÿç†ÿ Ó¸Lÿö Lÿþú LÿÀÿ > Óç™æ {ÉæB ¨Ý [ÿæÜÿ] > ™æ†ÿë
ÀÿÝú $#̄ ÿæ d†ÿæ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿ [ÿæÜÿ] > ¾’ÿç †ÿë{þ ¨æ~ç{Àÿ Ad, {†ÿ{¯ÿ {Ó$#Àÿë
¯ÿæÜÿæÀÿç ¾æA > ¾’ÿç †ÿë{þ ̄ ÿÓú Lÿçºæ LÿæÀÿú μÿç†ÿ{Àÿ Ad, {†ÿ{¯ÿ †ÿë{þ A{¨äæLÿõ†ÿ
A™#Lÿ ÓëÀÿäç†ÿ Ad >

`ÿç†ÿ÷ 4.17 : ¯ÿçfëÁÿç
Lÿ{Àÿ F ÿ̄ó ¯ÿç̈ Àÿê†ÿ `ÿæföSëÝçLÿë FLÿævÿç {Üÿ¯ÿæLÿë ’ÿçF [ÿæÜÿ], Lÿç;ÿë {¾{†ÿ{¯ÿ{Áÿ [ÿçþ}†ÿ `ÿæföÀÿ ¨Àÿçþæ~ ÿ̄Üÿë†ÿ
A™#Lÿ {ÜÿæB¾æF, ¯ÿæßë{Àÿ ¯ÿç’ÿ¿ë†ÿú{Àÿæ™ê Së~ {àÿæ¨ ¨æB¾æF > Üÿvÿæ†ÿú ¯ÿÜÿë þæ†ÿ÷æ{Àÿ `ÿæfö ¨÷̄ ÿæÜÿ ÜÿëF >
DgÁ́ÿ Aæ{àÿæLÿÀÿ làÿLÿ ÓõÎç ÜÿëF, ¾æÜÿæLÿë ¯ÿçfëÁÿç LÿëÜÿæ¾æF >

{þW þš{Àÿ ¯ÿç̈ Àÿê†ÿ `ÿæfö ™Mæ {Üÿ ÿ̄æ Óþß{Àÿ ¯ÿf÷̈ æ†ÿ {ÜÿæB¨æ{Àÿ > FÜÿæ {þW-{þW
þš{Àÿ Lÿçºæ {þW F¯ÿó μÿíþç þš{Àÿ {ÜÿæB¨æ{Àÿ > ¯ÿçfëÁÿç FÜÿæ `ÿæÀÿç̈ æQ{Àÿ $#̄ ÿæ ¯ÿæßëLÿë ’ÿø†ÿ S†ÿç{Àÿ
SÀÿþ LÿÀÿç’ÿçF, ¾æÜÿæ üÿÁÿ{Àÿ ¯ÿæßë ¯ÿçÖæÀÿç†ÿ ÜÿëF F¯ÿó FLÿ Daÿ É±ÿ ÓõÎç Lÿ{Àÿ ¾æÜÿæ WÝWÝç [ÿæþ{Àÿ
¨Àÿç̀ ÿç†ÿ > ¯ÿçfëÁÿç F ÿ̄ó WÝWÝç ÓÜÿç†ÿ FLÿ lÝLÿë ¯ÿf÷̈ æ†ÿ LÿëÜÿæ¾æF >

`ÿç†ÿ÷ 4.18 : ¯ÿf÷̈ æ†ÿ
Óþß{Àÿ [ÿçÀÿæ¨’ÿ{Àÿ

ÀÿÜÿç¯ÿæ Lÿç¨Àÿç
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4.6 Cyclone

Cyclones are large storms that form over warm ocean waters. As the
ocean water gets heated, the warm and moist air above it rises. As the
moist air rises, the water vapour condenses to form raindrops. We know
that during evaporation, water takes up heat to change into vapour. When
this water vapour condenses into raindrops, heat is released back into
the atmosphere. This causes further warming of the ascending air leading
it to rise even further, creating an even lower pressure. Air from the
surrounding regions rushes in and it also starts rising. Earth’s rotation
causes the moving air to spin (Fig. 4.20). This cycle is repeated, resulting
in the creation of a very low-pressure area with high-speed winds
revolving around it. This spinning system of clouds, winds, and rain is
called a cyclone.

Fig. 4.20: Winds blowing
from high pressure areas

to low pressure areas

In a cyclone, the region of lowest pressure is
at the centre, known as the eye of the cyclone.
At the eye of the cyclone, the wind is calm,
but the surrounding region experiences strong
winds and heavy rainfall. As a cyclone moves
from the ocean towards the land, it generates
higher wind speeds compared to the wind
speeds produced by regular thunderstorms.
Once the cyclone reaches land, the source of
moist air is cut off and it gradually loses its
strength.Fig. 4.21: A cyclone

Ever heard of...

A lightning conductor is a metallic rod
installed along the walls of buildings during
their construction. One end of the rod is
pointed. This end is kept higher than the
highest point of the building (Fig. 4.19).
The other end of the rod is buried deep in
the ground. The rod provides easy path for
the transfer of electric charges into the
ground. Fig. 4.19: A lightning conductor
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4.6 Wí‚ÿ}̄ ÿæ†ÿ¿æ

Wí‚ÿ} ÿ̄æ†ÿ¿æ {ÜÿDdç FLÿ ¨÷̄ ÿÁÿ lÝ ¾æÜÿæ DÌ½ Óþë’ÿ÷ fÁÿ D¨{Àÿ ÓõÎç ÜÿëF >
Óþë’ÿ÷ fÁÿ SÀÿþ {ÜÿæB FÜÿæ  D¨{Àÿ $#̄ ÿæ DÌ½ F¯ÿó Aæ’ÿ÷ö ¯ÿæßë D¨ÀÿLÿë
Dvÿç̄ ÿæ ÓÜÿç†ÿ fÁÿêß ¯ÿæÑ W[ÿêµÿí†ÿ {ÜÿæB ¯ÿÌöæ¯ÿç¢ÿë ÓõÎç Lÿ{Àÿ > Aæ{þ fæ~ë
{¾ ÿ̄Ñêµÿ ÿ̄[ÿ Óþß{Àÿ fÁÿ ¯ÿæÑ{Àÿ ¨Àÿç~†ÿ {Üÿ¯ÿæ ¨æBô †ÿæ¨ {[ÿB$æF >
{¾{†ÿ{¯ÿ{Áÿ FÜÿç fÁÿêß ¯ÿæÑ ¯ÿÌöæ ÿ̄ç¢ÿë{Àÿ W[ÿêµÿí†ÿ ÜÿëF, †ÿæ¨ ë̈[ÿ̄ ÿöæÀÿ
¯ÿæßëþƒÁÿLÿë þëNÿ ÜÿëF > FÜÿæ D•ö́Sæþê ¯ÿæßëÀÿ DÌ½†ÿæ ¯ÿõ•ç Lÿ{Àÿ ¾æÜÿæ FÜÿæLÿë
A™#Lÿ D¨ÀÿLÿë {[ÿB¾æF F¯ÿó AæÜÿëÀÿç [ÿçþ§̀ ÿæ¨ ÓõÎç Lÿ{Àÿ > ̀ ÿ†ÿë…¨æÉ´ö× ¯ÿæßë
FÜÿç [ÿçþ§ `ÿæ¨ AoÁÿLÿë ÷̈̄ ÿæÜÿç†ÿ ÜÿëF F ÿ̄ó FÜÿæ þš D¨ÀÿLÿë Dvÿç̄ ÿæLÿë AæÀÿ»
Lÿ{Àÿ > ¨õ$#̄ ÿêÀÿ Wí‚ÿö[ÿ {¾æSëô S†ÿçÉêÁÿ ¯ÿæßë Wí‚ÿö[ÿ Lÿ{Àÿ(`ÿç†ÿ÷ 4.20)> FÜÿç
`ÿLÿ÷Àÿ ë̈[ÿÀÿæ¯ÿõ̂ ÿç ÜÿëF, üÿÁÿÓÀ́ÿí̈  FLÿ A†ÿç [ÿçþ§ `ÿæ¨ {ä†ÿ÷ ÓõÎç ÜÿëF ¾æÜÿæÀÿ
`ÿæÀÿç̈ æQ{Àÿ Daÿ-{¯ÿS{Àÿ ̈ ¯ÿ[ÿ Wí‚ÿö[ÿ LÿÀÿç$æF > {þW, ̈ ¯ÿ[ÿ F ÿ̄ó ̄ ÿÌöæÀÿ
FÜÿç Wí‚ÿö[ÿÉêÁÿ A¯ÿ×æLÿë Wí‚ÿ}̄ ÿæ†ÿ¿æ LÿëÜÿæ¾æF >

`ÿç†ÿ÷ 4.20 : Daÿ `ÿæ¨
{ä†ÿ÷Àÿë [ÿçþ§ `ÿæ¨ {ä†ÿ÷Lÿë

¨¯ÿ[ÿ ¨÷̄ ÿæÜÿç†ÿ ÜÿëF

`ÿç†ÿ÷ 4.21 : Wí‚ÿ}¯ÿæ†ÿ¿æ

ÿ{Lÿ{¯ÿ Éë~çd Lÿç ...

¯ÿçfëÁÿç ¨Àÿç̄ ÿæÜÿê {ÜÿDdç FLÿ ™æ†ÿ¯ÿ ’ÿƒ ¾æÜÿæ
{LÿævÿæSëÝçLÿÀÿ [ÿçþöæ~ Óþß{Àÿ Lÿæ¡ÿ ÓÜÿç†ÿ ×æ̈ ç†ÿ
{ÜÿæB$æF > ’ÿƒÀÿ {SæsçF ÷̈æ;ÿ þë[ÿçAæ {ÜÿæB$æF >
FÜÿç ÷̈æ;ÿLÿë {LÿævÿæÀÿ Ó{¯ÿæöaÿ ¯ÿç¢ÿëvÿæÀÿë Daÿ{Àÿ
ÀÿQæ¾æF (`ÿç†ÿ÷ 4.19)> ’ÿƒÀÿ A[ÿ¿ ̈ ÷æ;ÿLÿë µÿíþç{Àÿ
SµÿêÀÿ µÿæ¯ÿ{Àÿ {¨æ†ÿç ’ÿçAæ¾æF > ’ÿƒsç µÿíþç{Àÿ
{¯ÿð’ÿ¿ë†ÿçLÿ `ÿæfö ×æ[ÿæ;ÿÀÿ ¨æBô ÓÜÿf ¨$ ÷̈’ÿæ[ÿ
Lÿ{Àÿ > `ÿç†ÿ÷ 4.19 : FLÿ ¯ÿçfëÁÿç ¨Àÿç¯ÿæÜÿê

FLÿ Wí‚ÿ}̄ ÿæ†ÿ¿æ{Àÿ Ó¯ÿö[ÿçþ§ `ÿæ¨Àÿ AoÁÿ {Lÿ¢ÿ÷{Àÿ $æF ¾æÜÿæLÿë
¯ÿæ†ÿ¿æÀÿ AæQ# LÿëÜÿæ¾æF > Wí‚ÿ}¯ÿæ†ÿ¿æÀÿ AæQ#{Àÿ ¨¯ÿ[ÿ Éæ;ÿ
$æF Lÿç;ÿë AæQ¨æQ AoÁÿ{Àÿ ¨÷̄ ÿÁÿ ¨¯ÿ[ÿ F¯ÿó ÷̈̄ ÿÁÿ ¯ÿÌöæ
{ÜÿæB$æF > Wí‚ÿ}¯ÿæ†ÿ¿æ Óþë’ÿ÷Àÿë µÿíþç AæÝLÿë S†ÿç Lÿ{Àÿ > FÜÿæ
Óæ™æÀÿ~ ¯ÿf÷̈ æ†ÿ ’ÿ´æÀÿæ DŒŸ ¨¯ÿ[ÿ {¯ÿS †ÿëÁÿ[ÿæ{Àÿ A™#Lÿ
¨¯ÿ[ÿ {¯ÿS ÓõÎç Lÿ{Àÿ > Wí‚ÿ}̄ ÿæ†ÿ¿æ ×ÁÿµÿæS{Àÿ ¨Üÿoç¯ÿæ ¨{Àÿ
Aæ’ÿ÷ö ¯ÿæßëÀÿ Dû ¯ÿçbÿçŸ {ÜÿæB¾æF F¯ÿó FÜÿæ ™ê{Àÿ ™ê{Àÿ
†ÿæÀÿ ÉNÿç ÜÿÀÿæB$æF >

¯ÿæ†ÿ¿æÀÿ AæQ#
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Even as a cyclone loses its strength while travelling over land, it leaves behind a trail
of destruction that can take months or even years to repair. Cyclones can be extremely
destructive. For example, the Amphan cyclone in 2020 had peak wind speeds of 270 km/h.

Strong winds during a cyclone push ocean water towards the shore, creating a wall of
water that can be as high as 3–12 metres. This surge of water can flood coastal areas and
even areas far from the sea. The heavy rainfall which accompanies a cyclone may cause
rivers to overflow and can also trigger landslides.

Sea water that rushes inland can contaminate drinking water sources and damage
farmland. The salt in sea water can make soil less fertile, affecting crops. Roads may get
blocked due to fallen trees and debris, making it difficult for help to reach the affected
areas. Power outages can last for days, disrupting emergency services and daily life.

How can we protect ourselves during cyclones? It is important to stay updated on
weather reports and periodic alerts, and warnings issued by the India Meteorological
Department (IMD). Thanks to the weather monitoring satellites, today we can track cyclones
and predict their path, helping us reduce their impact on life and property. Several national
and international organisations work together to monitor cyclone-related disasters. If you
live in a cyclone-prone area, keep an emergency kit ready with essential items. During a
cyclone, quickly move to a nearby designated cyclone shelter.
Let us wrap up!

Warm air rises, creating a low-pressure area.

Cool air rushes to occupy the low-pressure area.

Warm air rises, cools, and the water vapour condenses to form clouds.

Bigger water drops in the clouds fall to the ground as rain, hail, or snow.

Positive and negative charges are created in the clouds by strong winds
blowing upwards and downwards.

When positive and negative charges meet, they cause lightning. Lightning
may occur within a cloud, between clouds, or between a cloud and the ground.

Under certain weather conditions, storms may develop into cyclones.
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DÌ½ ¯ÿæßë D¨ÀÿLÿë Dvÿç FLÿ [ÿçþ§-`ÿæ¨ {ä†ÿ÷ ÓõÎç Lÿ{Àÿ >

$ƒæ ¯ÿæßë [ÿçþ§-`ÿæ¨ {ä†ÿ÷ A™#LÿæÀÿ LÿÀÿç̄ ÿæLÿë ÉêW÷ S†ÿç Lÿ{Àÿ >

DÌ½ ¯ÿæßë D¨ÀÿLÿë Dvÿç $ƒæ ÜÿëF F¯ÿó fÁÿêß¯ÿæÑ W[ÿêμÿí†ÿ {ÜÿæB {þW Svÿ[ÿ Lÿ{Àÿ >

{þW{Àÿ $#̄ ÿæ ¯ÿÝ ¨æ~ç{sæ¨æ ¯ÿÌöæ, LÿíAæ ¨$Àÿ Lÿçºæ †ÿëÌæÀÿ μÿæ¯ÿ{Àÿ μÿíþç{Àÿ ¨Ýç$æF >

D•ö́Sæþê F¯ÿó [ÿçþ§Sæþê ÷̄̈ ÿÁÿ ¨¯ÿ[ÿ ’ÿǽÀÿæ {þW{Àÿ ¾ëNÿæŠLÿ F¯ÿó ÿ̄ç¾ëNÿæŠLÿ `ÿæfö ÓõÎç
ÜÿëF >

{¾{†ÿ{¯ÿ{Áÿ ¾ëNÿæŠLÿ F¯ÿó ¯ÿç¾ëNÿæŠLÿ `ÿæfö þçÉç$æF, ¯ÿçfëÁÿç H ¯ÿf÷̈ æ†ÿ ÓõÎç ÜÿëF > μÿíþç H {þW
þš{Àÿ Lÿçºæ {SæsçF {þW μÿç†ÿ{Àÿ Lÿçºæ {þW H {þW þš{Àÿ ¯ÿçfëÁÿç ÓõÎç {ÜÿæB¨æ{Àÿ >

Lÿçdç [ÿç”}Î ¨æ~ç̈ æS ¨Àÿç×ç†ÿç{Àÿ FLÿ lxÿ þš Wí‚ÿ}̄ ÿæ†ÿ¿æ{Àÿ ¨Àÿç~†ÿ {ÜÿæB¨æ{Àÿ >

×ÁÿμÿæS D¨{Àÿ S†ÿç LÿÀÿç̄ ÿæ Óþß{Àÿ FLÿ Wí‚ÿ}̄ ÿæ†ÿ¿æ †ÿæ'Àÿ ÉNÿç ÜÿÀÿæB¯ÿæ ¨{Àÿ þš FLÿ ¯ÿç[ÿæÉÀÿ
¨$ dæÝç¾æF, ¾æÜÿæÀÿ ä†ÿç μÿÀÿ~æ LÿÀÿç ÿ̄æLÿë þæÓ þæÓ Lÿçºæ ¯ÿÌö ¯ÿÌö àÿæSç̈ æ{Àÿ > Wí‚ÿ}¯ÿæ†ÿ¿æ A†ÿ¿;ÿ
¯ÿç[ÿæÉLÿæÀÿê {ÜÿæB¨æ{Àÿ > D’ÿæÜÿÀÿ~ÓÀ́ÿí̈ , {Àÿ A¹ÿæ[ÿú Wí‚ÿ}̄ ÿæ†ÿ¿æÀÿ Ó ÿ̄öæ™#Lÿ ¨¯ÿ[ÿ {¯ÿS 
Lÿç.þç./W+æ $#àÿæ >

Wí‚ÿ}̄ ÿæ†ÿ¿æ Óþß{Àÿ ̈ ÷̄ ÿÁÿ ̈ ¯ÿ[ÿ Óþë’ÿ÷Àÿ ̈ æ~çLÿë LÿíÁÿ AæÝLÿë {vÿàÿç’ÿçF, ¾æÜÿæ þçsÀÿ Daÿ fÁÿÀÿ
÷̈æ`ÿêÀÿ ÓõÎç LÿÀÿç̈ æ{Àÿ > ¨æ~çÀÿ FÜÿç {ÞD D¨LÿíÁÿ ÿ̄ˆÿöê AoÁÿ F ÿ̄ó Óþë’ÿ÷vÿæÀÿë ’ÿíÀÿ{Àÿ $#̄ ÿæ AoÁÿSëÝçLÿ{Àÿ

¯ÿ[ÿ¿æ þš LÿÀÿç̈ æ{Àÿ > Wí‚ÿ}̄ ÿæ†ÿ¿æ ÓÜÿç†ÿ ÷̈̄ ÿÁÿ ¯ÿÌöæ [ÿ’ÿêSëÝçLÿ{Àÿ ÿ̄[ÿ¿æ LÿÀÿç̈ æ{Àÿ F¯ÿó μÿíÕÁÿ[ÿ þš
{ÜÿæB¨æ{Àÿ >

QæàÿëAæ AoÁÿLÿë þæÝç AæÓë$#̄ ÿæ Óþë’ÿ÷ fÁÿ ¨æ[ÿêß fÁÿ DûLÿë ’ÿíÌç†ÿ LÿÀÿç̈ æ{Àÿ F¯ÿó `ÿæÌ fþçLÿë ä†ÿç
¨ÜÿoæB¨æ{Àÿ > Óþë’ÿ÷ fÁÿ{Àÿ $#̄ ÿæ àÿë~ þæsçÀÿ D¯ÿöÀÿ†ÿæ Lÿþú LÿÀÿç̈ æ{Àÿ, ¾æÜÿæ üÿÓàÿLÿë ÷̈μÿæ¯ÿç†ÿ LÿÀÿç̈ æ{Àÿ >
D ë̈Ýç¾æB$#̄ ÿæ Sd F¯ÿó A[ÿ¿ μÿS§æ¯ÿ{ÉÌ {¾æSëô ÀÿæÖæ A¯ÿ{Àÿæ™ {ÜÿæB¨æ{Àÿ, ¾æÜÿæ üÿÁÿ{Àÿ ÷̈μÿæ ÿ̄ç†ÿ
AoÁÿSëÝçLÿ{Àÿ ÓæÜÿæ¾¿ ¨Üÿoç̄ ÿæ LÿÎLÿÀÿ {ÜÿæB¨æ{Àÿ > ¯ÿç’ÿ¿ë†ÿú ¯ÿçμÿ÷æs ’ÿç[ÿ ’ÿç[ÿ ™Àÿç ÀÿÜÿç̈ æ{Àÿ, ¾æÜÿæ
fÀÿëÀÿêLÿæÁÿê[ÿ {Ó ÿ̄æ F¯ÿó {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿLÿë ÿ̄æ™æ ÷̈æ© LÿÀÿç̈ æ{Àÿ >

Wí‚ÿ}̄ ÿæ†ÿ¿æ Óþß{Àÿ Aæ{þ [ÿçfLÿë Lÿç̈ Àÿç Àÿäæ LÿÀÿç̈ æÀÿç̄ ÿæ ? μÿæÀÿ†ÿêß ̈ æ~ç̈ æS ̄ ÿçμÿæS (IMD ’ÿǽÀÿæ
fæÀÿç LÿÀÿæ¾æB$#̄ ÿæ ¨æ~ç̈ æS Àÿç{¨æsö F¯ÿó [ÿçßþç†ÿ Ó†ÿLÿö†ÿæ F¯ÿó {`ÿ†ÿæ¯ÿ[ÿê ̄ ÿçÌß{Àÿ Ó’ÿ¿†ÿþ Q¯ÿÀÿ ÓÜÿ
ÓfæS ÀÿÜÿç̄ ÿæ SëÀÿë†ÿ́ í̈‚ÿö > ¨æ~ç̈ æS ¨¾ö¿{¯ÿä~ Óæ{sàÿæBsúLÿë AæþÀÿ ™[ÿ¿¯ÿæ’ÿ > FÜÿæ ÓæÜÿæ¾¿{Àÿ Aæfç
Aæ{þ Wí‚ÿ}̄ ÿæ†ÿ¿æÀÿ A¯ÿ×ç†ÿç [ÿçßþç†ÿ [ÿçÀÿêä~ LÿÀÿç̈ æÀÿë{d H {Óþæ[ÿZÿÀÿ S†ÿç̈ $ í̈̄ ÿöæ[ÿëþæ[ÿ LÿÀÿç̈ æÀÿë{d >
FÜÿæ Aæþ ™[ÿfê¯ÿ[ÿ F ÿ̄ó Ó¸ ÿ̂çLÿë ÓëÀÿäç†ÿ ÀÿQ#̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿëdç > lÝ¯ÿæ†ÿ¿æÀÿ í̈̄ ÿöæ[ÿëþæ[ÿ FÜÿæ’ÿǽÀÿæ
{ÜÿD$#̄ ÿæ äßä†ÿçLÿë Üÿ÷æÓ LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ > A{[ÿLÿ fæ†ÿêß F¯ÿó A;ÿföæ†ÿêß Óèÿvÿ[ÿ Wí‚ÿ} ÿ̄æ†ÿ¿æ
Óº¤ÿêß ¯ÿç̈ ¾ö¿ß D¨{Àÿ [ÿfÀÿ Àÿlç̄ ÿæ ¨æBô FLÿævÿç Lÿæþ LÿÀÿ;ÿç > ¾’ÿç †ÿë{þ Wí‚ÿ}̄ ÿæ†ÿ¿æ ÷̈̄ ÿ~ AoÁÿ{Àÿ
ÀÿÜÿëd, {†ÿ{¯ÿ Aæ¯ÿÉ¿Lÿêß fç[ÿçÌ ÓÜÿç†ÿ FLÿ fÀÿëÀÿêLÿæÁÿê[ÿ Lÿçsú ÷̈Öì†ÿ LÿÀÿç ÀÿQ > Wí‚ÿ}̄ ÿæ†ÿ¿æ Óþß{Àÿ ÉêW÷
[ÿçLÿs¯ÿˆÿöê [ÿç”}Î [ÿçÀÿæ¨’ÿ Wí‚ÿ}̄ ÿæ†ÿ¿æ AæÉ÷ß×ÁÿLÿë ¾æA >
AæÓ ¨ÀÿçÓþæ©ç LÿÀÿç̄ ÿæ !
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Keywords

Thunder Storm

Pressure

Storm

Atmosphere Atmospheric pressure

Lightening Thunder

Cyclone Satellites

 Pressure is defined as force per unit area.
 The SI unit of pressure is newton/metre2 (N/m2) and is also called pascal denoted

by Pa.
 Liquids and gases exert pressure on the walls of a container.
 The pressure exerted by the air around us is known as atmospheric pressure.
 Differences in air pressure cause winds to blow.
 Warm air rises, creating a low-pressure area. Cooler air from surrounding higher-

pressure regions moves in to take its place.
 Important requirements for the formation of thunderstorms are moisture and strong

winds.
 Strong winds moving upwards and downwards facilitate rubbing of ice particles

with water droplets, causing electric charges to develop in clouds.
 Collision of electric charges within a clouds, or between clouds, or between a

cloud and the ground causes lightning.
 Lightning strikes can cause destruction to life and property.
 Lightning conductors protect buildings from the effects of lightning.
 The India Meteorological Department (IMD) constantly monitors cyclones and

thunderstorms in India.

Snapshots
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  þëQ¿ É±ÿæ¯ÿÁÿê

Wí‚ÿ}¯ÿæ†ÿ¿æ

`ÿæ¨

lÝ

¯ÿæßëþƒÁÿ ¯ÿæßëþƒÁÿêß ̀ ÿæ¨

¯ÿçfëÁÿç WÝWÝç

{†ÿæüÿæ[ÿ Lÿõ†ÿ÷çþ D¨S÷Üÿ

 ¨÷†ÿç FLÿLÿ {ä†ÿ÷üÿÁÿ D¨{Àÿ ¨÷¾ëNÿ ¯ÿÁÿLÿë `ÿæ¨ μÿæ¯ÿ{Àÿ ¨ÀÿçμÿæÌç†ÿ LÿÀÿæ¾æF >
 `ÿæ¨Àÿ SI ßë[ÿçsú {ÜÿDdç [ÿ¿ës[ÿú/¯ÿSöþçsÀÿ N/m2 F ÿ̄ó FÜÿæLÿë ̈ æÔÿæàÿú þš LÿëÜÿæ¾æF ¾æÜÿæ Pa

’ÿǽÀÿæ Óí̀ ÿç†ÿ >
 †ÿÀÿÁÿ ¨’ÿæ$ö F¯ÿó S¿æÓú FLÿ ¨æ†ÿ÷Àÿ Lÿæ¡ÿ D¨{Àÿ `ÿæ¨ ÷̈{ßæS LÿÀÿ;ÿç >
 Aæþ ̀ ÿæÀÿç̈ æQ{Àÿ ¯ÿæßë ’ÿ́æÀÿæ ¨÷¾ëNÿ `ÿæ¨Lÿë ¯ÿæßëþƒÁÿêß `ÿæ¨ LÿëÜÿæ¾æF >
 ¯ÿæßë `ÿæ¨{Àÿ ¨æ$öLÿ¿ {¾æSëô ¨¯ÿ[ÿ ¯ÿÜÿç$æF >
 DÌ½ ̄ ÿæßë D¨ÀÿLÿë Dvÿç FLÿ [ÿçþ§ ̀ ÿæ¨ {ä†ÿ÷ ÓõÎç Lÿ{Àÿ > AæQ¨æQÀÿ Daÿ ̀ ÿæ¨ {ä†ÿ÷Àÿë $ƒæ ̄ ÿæßë

[ÿçþ§ `ÿæ¨ {ä†ÿ÷ AæÝLÿë ÷̈̄ ÿæÜÿç†ÿ {ÜÿæB$æF >
 ¯ÿf÷̈ æ†ÿ ÓõÎç ¨æBô SëÀÿë†ÿ´̈ í‚ÿö Aæ¯ÿÉ¿Lÿ†ÿæ {ÜÿDdç Aæ’ÿ÷ö†ÿæ F¯ÿó ¨÷̄ ÿÁÿ ¨¯ÿ[ÿ >
 D•ö́Sæþê F¯ÿó [ÿçþ§Sæþê †ÿê¯ÿ÷ ¨¯ÿ[ÿ {¾æSëô ¨æ~ç ¯ÿë¢ÿæ ÓÜÿç†ÿ ÿ̄Àÿüÿ Lÿ~çLÿæÀÿ WÌö~ ÓÜÿf

{ÜÿæB$æF, ¾æÜÿæ {þW{Àÿ {¯ÿð’ÿ¿ë†ÿçLÿ `ÿæfö ÓõÎç LÿÀÿç$æF >
 {SæsçF {þW μÿç†ÿ{Àÿ Lÿçºæ {þW H {þW þš{Àÿ Lÿçºæ {þW H μÿíþç þš{Àÿ {¯ÿð’ÿ¿ë†ÿçLÿ `ÿæföÀÿ

™LÿúLÿæ ¯ÿæ ÓóWÌö ¯ÿçfëÁÿç ÓõÎç Lÿ{Àÿ >
 ¯ÿf÷̈ æ†ÿ fê¯ÿ[ÿ F¯ÿó Ó¸ˆÿçÀÿ ™́óÓ WsæB¨æ{Àÿ >
 {LÿævÿæSëÝçLÿë ÿ̄çfëÁÿç ÷̈μÿæ¯ÿÀÿë ¯ÿçfëÁÿç ̈ Àÿç̄ ÿæÜÿêSëÝçLÿ Àÿäæ LÿÀÿ;ÿç >
 μÿæÀÿ†ÿ ¨æ~ç̈ æS ¯ÿçμÿæS IMD μÿæÀÿ†ÿ{Àÿ Wí‚ÿ}lÝ F¯ÿó ¯ÿf÷̈ æ†ÿ D¨{Àÿ [ÿçÀÿ;ÿÀÿ [ÿfÀÿ Àÿ{Q >

Óóäç© ̀ ÿç†ÿ÷
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Keep the curiosity alive

Prepare some question based on your learnings so far.......
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................

1. Define the following
a. Pressure b. Pascal c. Atmospheric pressure d. Lightning
e. Lightning conductor

2. Pressure is best described as
A. The total force acting on an object B. The force acting per unit area
C. The area over which force is applied D. The weight of an object

3. What will happen to the two identical balloons A and B as shown in
Fig. 4.22 when water is filled into the bottle up to a certain height.
Will both the balloons bulge? If yes, will they bulge equally?
Explain your answer.

4. Fig. 4.23 shows trees along the sea coast in a summer afternoon. Identify which side
is land — A or B. Explain your answer.

Fig. 4.23

Fig. 4.22
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 fçjæÓæLÿë ̄ ÿfæß ÀÿQ

F ¨¾ö¿;ÿ †ÿëþÀÿ Éçä~Lÿë Aæ™æÀÿ LÿÀÿç Lÿçdç ÷̈É§ ¨÷Öì†ÿ LÿÀÿ
.........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................

[ÿçþ§SëÝçLÿÀÿ Óójæ {àÿQ >
a `ÿæ¨ b ¨æÔÿàÿú c ¯ÿæßëþƒÁÿêß `ÿæ¨ d ¯ÿçfëÁÿç
e ¯ÿçfëÁÿç ¨Àÿç̄ ÿæÜÿê
`ÿæ¨Àÿ Dˆÿþ ¯ÿç̄ ÿÀÿ~ê 
A {SæsçF ÿ̄Öì D¨{Àÿ Lÿæ¾ö¿LÿæÀÿê {þæs ¯ÿÁÿ
B FLÿLÿ {ä†ÿ÷üÿÁÿ D¨{Àÿ Lÿæ¾ö¿LÿæÀÿê ¯ÿÁÿ
C ¯ÿÁÿ Lÿæ¾ö¿LÿæÀÿê {ÜÿæB$#̄ ÿæ {ä†ÿ÷üÿÁÿ
D {SæsçF ¯ÿÖìÀÿ Hf[ÿ

`ÿç†ÿ÷

`ÿç†ÿ÷ 

`ÿç†ÿ÷ {Àÿ {’ÿQæ¾æB$#̄ ÿæ ’ÿëBsç Óþæ[ÿ {¯ÿàÿë[ÿú A F¯ÿó B Àÿ Lÿ'~ {Üÿ¯ÿ ? üÿëàÿç¾ç̄ ÿ
Lÿç ? ¾’ÿç Üÿô, {†ÿ{¯ÿ {Óþæ{[ÿ Óþæ[ÿ μÿæ¯ÿ{Àÿ üÿëàÿç¾ç̄ ÿ Lÿç ? †ÿëþ DˆÿÀÿ ¯ÿ¿æQ¿æ LÿÀÿ >
`ÿç†ÿ÷ {Àÿ S÷êÌ½ A¨ÀÿæÜÿ§{Àÿ Óþë’ÿ÷ LÿíÁÿ{Àÿ Sd {’ÿQæ¾æDdç >
{LÿDô ¨æÉ´ö — A Lÿçºæ B ×ÁÿμÿæS †ÿæÜÿæ ÿ̀çÜÿs LÿÀÿ > †ÿëþ DˆÿÀÿ ¯ÿ¿æQ¿æ LÿÀÿ >
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5. Describe an activity to show that air flows from a region of high pressure to a region
of low pressure.

6. What is a thunderstorm? Explain the process of its formation.
7. Explain the process that causes lightning.
8. Explain why holes are made in banners and hoardings.
9. A person finds it easier to carry a schoolbag with wide straps than narrow straps

because:
A) Wide straps reduce the weight of the bag
B) Wide straps reduce pressure on the shoulders
C) Wide straps increase force on the shoulders

D) Narrow straps increase surface area
10. Choose the correct statement.

i) Look at Fig. 4.24 carefully.
Vessel R is filled with water.
When pouring the water is stopped, the level of water will be
________________.
A) the highest in vessel P B) the highest in vessel Q
C) the highest in vessel R D) equal in all three vessels

11. A rubber sucker (M) is pressed on a flat smooth surface and an identical sucker (N) is
pressed on a rough surface:
A) Both M and N will stick to their surfaces.
B) Both M and N will not stick to their surfaces.
C) M will stick but N will not stick.
D) M will not stick but N will stick.

P Q R

Fig. 4.24

Reflect on the question framed by your friends and try to answer....
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................

........................................................................................................................................

........................................................................................................................................
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FLÿ Lÿæ¾ö¿LÿÁÿæ¨ ¯ÿ‚ÿö[ÿæ LÿÀÿ ¾æÜÿæ {’ÿQæB¯ÿ {¾ ¯ÿæßë Daÿ `ÿæ¨ {ä†ÿ÷Àÿë Lÿþú `ÿæ¨ {ä†ÿ÷Lÿë ¨÷̄ ÿæÜÿç†ÿ
ÜÿëF >
¯ÿf÷̈ æ†ÿ LÿÜÿç{àÿ Lÿ'~ ? FÜÿæÀÿ Svÿ[ÿ ÷̈Lÿ÷çßæ ¯ÿ¿æQ¿æ LÿÀÿ >
¯ÿf÷̈ æ†ÿ WsæD$#̄ ÿæ ¨÷Lÿ÷çßæ ¯ÿ¿æQ¿æ LÿÀÿ >
¯ÿ¿æ[ÿÀÿ F¯ÿó {Üÿæxÿ}ó{Àÿ LÿæÜÿ]Lÿç  dç’ÿ÷ LÿÀÿæ¾æF †ÿæÜÿæ ¯ÿ¿æQ¿æ LÿÀÿ >
f{~ ¯ÿ¿Nÿç A~HÓæÀÿçAæ üÿç†ÿæ $#̄ ÿæ Ôÿëàÿ ¯ÿ¿æSú A{¨äæ HÓæÀÿçAæ üÿç†ÿæ $#̄ ÿæ Ôÿíàÿ ÿ̄¿æSú { ÿ̄æ{lB¯ÿæ
Óë̄ ÿç™æ þ{[ÿLÿ{Àÿ > LÿæÀÿ~ 
A HÓæÀÿçAæ üÿç†ÿæ ¯ÿ¿æSúÀÿ Hf[ÿLÿë Üÿ÷æÓ Lÿ{Àÿ >
B HÓæÀÿçAæ üÿç†ÿæ Lÿæ¤ÿ D¨{Àÿ `ÿæ¨ LÿþæF >
C HÓæÀÿçAæ üÿç†ÿæ Lÿæ¤ÿ D¨{Àÿ ÿ̄Áÿ ¯ÿõ•ç Lÿ{Àÿ >
D A~HÓæÀÿçAæ üÿç†ÿæ ṏÏ†ÿÁÿ {ä†ÿ÷üÿÁÿ ÿ̄õ•ç Lÿ{Àÿ >
ÓvÿçLÿ DNÿçLÿë `ÿß[ÿ LÿÀÿ >
i `ÿç†ÿ÷ Lÿë Ó†ÿLÿö†ÿæÀÿ ÓÜÿç†ÿ {’ÿQ >
¨æ†ÿ÷ R fÁÿ{Àÿ ¨Àÿç̈ í‚ÿö {ÜÿæBdç > {¾{†ÿ{¯ÿ{Áÿ ¨æ~ç
ÞæÁÿç̄ ÿæ ÿ̄¢ÿ LÿÀÿç̄ ÿ, {Ó{†ÿ{¯ÿ{Áÿ fÁÿÀÿ ÖÀÿ ____________ {Üÿ¯ÿ >
A) ¨æ†ÿ÷ P {Àÿ Ó{¯ÿæöaÿ B ¨æ†ÿ÷ Q {Àÿ Ó{¯ÿæöaÿ
C ¨æ†ÿ÷ R {Àÿ Ó{¯ÿæöaÿ D †ÿç{[ÿæsç ¨æ†ÿ÷{Àÿ Óþæ[ÿ
FLÿ Àÿ¯ÿÀÿ {ÉæÌLÿ M Lÿë FLÿ Óþ†ÿÁÿ þÓõ~ ṏÏ{Àÿ `ÿæ ç̈ ’ÿçAæ¾æF F ÿ̄ó FLÿ Óþæ[ÿ ÷̈LÿæÀÿ
{ÉæÌLÿ N Lÿë FLÿ AþÓõ~ ¨õÏ{Àÿ `ÿæ ç̈ ’ÿçAæ¾æF >
A) M F¯ÿó N Dμÿß {Óþæ[ÿZÿ ¨õÏ{Àÿ àÿæSç ÀÿÜÿç{¯ÿ >
B M F¯ÿó N Dμÿß {Óþæ[ÿZÿ ṏÏ{Àÿ àÿæSç ÀÿÜÿç{¯ÿ [ÿæÜÿ] >
C M àÿæSç ÀÿÜÿç̄ ÿ Lÿç;ÿë N àÿæSç ÀÿÜÿç̄ ÿ [ÿæÜÿ] >
D M àÿæSç ÀÿÜÿç̄ ÿ [ÿæÜÿ] Lÿç;ÿë N àÿæSç ÀÿÜÿç̄ ÿ >

P Q R

`ÿç†ÿ÷ 

†ÿëþ ¯ÿ¤ÿëZÿ ÷̈É§ `ÿç;ÿæLÿÀÿç DˆÿÀÿ {’ÿ¯ÿæLÿë {`ÿÎæ LÿÀÿ

.........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................
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12. A water tank is placed on the roof of a building at a height ‘H’. To get water with

more pressure on the ground floor, one has to

A) increase the height ‘H’ at which the tank is placed.

B) decrease the height ‘H’ at which the tank is placed.

Fig. 4.25

C) replace the tank with another tank of the same height that can hold more

water.

D) replace the tank with another tank of the same height that can hold less water.

13. Two vessels, A and B contain water up to the same level as

shown in Fig. 4.25. PA and PB is the pressure at the bottom of

the vessels. FA and FB is the force exerted by the water at the

bottom of the vessels A and B.

A) PA = PB, FA = FB B) PA = PB, FA <FB

C) PA < PB, FA = FB D) PA > PB, FA > FB

14. An elephant stands on four feet. If the area covered by one foot is 0.25 m2, calculate

the pressure exerted by the elephant on the ground if its weight is 20000 N.

15. There are two boats, A and B. Boat A has a base area of 7 m2, and 5 persons are seated

in it. Boat B has a base area of 3.5 m2, and 3 persons are seating in it. If each person

has a weight of 700 N, find out which boat will experience more pressure on its base

and by how much?

16. Would lightning occur if air and clouds were good conductors of electricity? Give

reasons for your answer.

17. State whether the following statements are True [T] or False [F].

A) Air flows from a region of higher pressure to a region of lower pressure.[   ]

B) Liquids exert pressure only at the bottom of a container. [   ]

C) Weather is stormy at the eye of a cyclone. [   ]

D) During a thunderstorm, it is safer to be in a car. [   ]

A B

PBPA
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FLÿ {LÿævÿÀÿê dæ†ÿ D¨{Àÿ H Daÿ†ÿæ{Àÿ FLÿ ¨æ~ç sæZÿç ÀÿQæ¾æBdç > μÿí†ÿÁÿ þÜÿàÿæ{Àÿ A™#Lÿ
`ÿæ¨ ÓÜÿç†ÿ ¨æ~ç ¨æB¯ÿæ ¨æBô, f~Zÿë
A sæZÿç {¾Dô Daÿ†ÿæ H {Àÿ ÀÿQæ¾æBdç †ÿæÜÿæÀÿ Daÿ†ÿæ ¯ÿõ•ç LÿÀÿ >
B sæZÿç {¾Dô Daÿ†ÿæ H {Àÿ ÀÿQæ¾æBdç †ÿæÜÿæÀÿ Daÿ†ÿæ Üÿ÷æÓ LÿÀÿ >

`ÿç†ÿ÷ 

C FÜÿç sæZÿç ¯ÿ’ÿÁÿæB Óþæ[ÿ Daÿ†ÿæ{Àÿ A[ÿ¿ FLÿ sæZÿç ÀÿQ ¾æÜÿæ A™#Lÿ ¨æ~ç ™Àÿç̈ æÀÿç̄ ÿ >
D FÜÿç sæZÿç ¯ÿ’ÿÁÿæB Óþæ[ÿ Daÿ†ÿæ{Àÿ A[ÿ¿ FLÿ sæZÿç ÀÿQ ¾æÜÿæ Lÿþú ¨æ~ç ™Àÿç̈ æÀÿç̄ ÿ >

’ÿëBsç ¨æ†ÿ÷ A F¯ÿó B `ÿç†ÿ÷ {Àÿ {’ÿQæ¾æB$#̄ ÿæ ¨Àÿç Óþæ[ÿ ÖÀÿ
¨¾ö¿;ÿ ¨æ~ç ™æÀÿ~ LÿÀÿ;ÿç > PA F¯ÿó PB {ÜÿDdç ¨æ†ÿ÷Àÿ †ÿÁÿ μÿæS{Àÿ
¨Ýë$# ÿ̄æ `ÿæ¨ > FA F¯ÿó FB {ÜÿDdç ¨æ†ÿ÷ A F¯ÿó B †ÿÁÿ μÿæS{Àÿ ¨æ~ç
’ÿ́æÀÿæ ¨÷’ÿˆÿ ¯ÿÁÿ
A) PA = PB, FA = FB B) PA = PB, FA <FB

C) PA < PB, FA = FB D) PA > PB, FA > FB

{SæsçF Üÿæ†ÿê ̀ ÿæÀÿç {Sæsç ̈ æ’ÿ D¨{Àÿ vÿçAæ {ÜÿæBdç > ¾’ÿç {SæsçF ̈ æ’ÿ ’ÿǽÀÿæ Aæbÿæ’ÿç†ÿ {ä†ÿ÷üÿÁÿ
m2 ÜÿëF F¯ÿó Üÿæ†ÿêÀÿ Hf[ÿ N {†ÿ{¯ÿ Üÿæ†ÿê ’ÿǽÀÿæ μÿíþç D¨{Àÿ ÷̈{ßæS `ÿæ¨ S~[ÿæ

LÿÀÿ >
A F¯ÿó B ’ÿëBsç xÿèÿæ Adç > xÿèÿæ A Àÿ †ÿÁÿ ṏÏÀÿ {ä†ÿ÷üÿÁÿ m2 F¯ÿó F$#{Àÿ f~ ¯ÿ¿Nÿç
¯ÿÓçd;ÿç > xÿèÿæ B Àÿ †ÿÁÿ ¨õÏÀÿ {ä†ÿ÷üÿÁÿ m2 F$#{Àÿ f~ ¯ÿ¿Nÿç ¯ÿÓçd;ÿç > ¾’ÿç ÷̈{†ÿ¿Lÿ
¯ÿ¿NÿçZÿ Hf[ÿ N , {†ÿ{¯ÿ {LÿDô xÿèÿæ FÜÿæÀÿ †ÿÁÿ ̈ õÏ D¨{Àÿ A™#Lÿ ̀ ÿæ¨ A[ÿëμÿ¯ÿ LÿÀÿç̄ ÿ F ÿ̄ó
FÜÿç `ÿæ¨Àÿ ¨Àÿçþæ~ {Lÿ{†ÿ {Üÿ ÿ̄ †ÿæÜÿæ [ÿç‚ÿöß LÿÀÿ >
¾’ÿç ÿ̄æßë F¯ÿó {þW ̄ ÿç’ÿ¿ë†ÿúÀÿ Óë¨Àÿç̄ ÿæÜÿê {ÜÿæB$æ;ÿæ, {†ÿ{¯ÿ ¯ÿf÷̈ æ†ÿ Wsç$æ;ÿæ Lÿç ? †ÿëþ DˆÿÀÿÀÿ
LÿæÀÿ~ ’ÿçA >
[ÿçþ§àÿçQ#†ÿ DNÿçSëÝçLÿ Ó†ÿ¿[T] Lÿçºæ þç$¿æ [F] {àÿQ >
A Daÿ `ÿæ¨ {ä†ÿ÷Àÿë [ÿçþ§̀ ÿæ¨ {ä†ÿ÷Lÿë ¯ÿæßë ÷̄̈ ÿæÜÿç†ÿ ÜÿëF > [   ]

B †ÿÀÿÁÿ ¨’ÿæ$ö {Lÿ¯ÿÁÿ ¨æ†ÿ÷Àÿ †ÿÁÿ μÿæS{Àÿ `ÿæ¨ ÷̈{ßæS Lÿ{Àÿ > [   ]

C Wí‚ÿ} ÿ̄æ†ÿ¿æÀÿ AæQ# AoÁÿ{Àÿ ¨æS lÝþß {ÜÿæB$æF > [   ]

D ¯ÿf÷̈ æ†ÿ Óþß{Àÿ SæÝç μÿç†ÿ{Àÿ ÀÿÜÿç̄ ÿæ ÓëÀÿäç†ÿ > [   ]

A B

PBPA
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Discover, design and debate

 Hold a strip of paper, 18 cm long and 2 cm wide, between your thumb and forefinger

so that it hangs freely. Predict what you will observe if you blow over the paper.

Perform the activity now. Note down your observations and interpret your results.

 List three major cyclones which have occurred in India in the last 20 years. List two

major destruction caused by each of the cyclones. What measures were taken by the

local government and communities to reduce the loss of life and destruction of property?

Mention two suggestions you would like to propose to the local government.

 Collect data on the strength of thunderstorms for various regions of India. Compare

your findings and identify which regions are more prone to thunderstorms. Can you

give reasons for your findings?

18. Fig. 4.26(a) shows a boy lying horizontally, and Fig. 4.26(b) shows the boy standing
vertically on a loose sand bed. In which case does the boy sink more in sand? Give
reasons.

Fig. 4.26(a) Fig. 4.26(b)
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Aǣ ÿçÍæÀÿ, ¨ÀÿçLÿÅÿ[ÿæ H ¯ÿç†ÿLÿö

 {Ó.þç. {’ÿðWö¿ F¯ÿó {Ó.þç. ÷̈× ¯ÿçÉçÎ LÿæSfÀÿ FLÿ ¨sç †ÿëþ ÿ̄ëÞæAæèÿëvÿç H †ÿfö[ÿê þš{Àÿ
F¨Àÿç ™Àÿç ÀÿQ ¾æÜÿæ þëNÿ μÿæ ÿ̄{Àÿ lëàÿç ÀÿÜÿë > ¾’ÿç †ÿë{þ LÿæSf D¨{Àÿ üÿëZÿç̄ ÿ {†ÿ{¯ÿ †ÿë{þ Lÿ'~
{’ÿQ#̄ ÿ †ÿæÜÿæ A[ÿëþæ[ÿ LÿÀÿ > FÜÿç Lÿæ¾ö¿LÿÁÿæ¨sç ¯ÿ̂ ÿöþæ[ÿ LÿÀÿ > ¨¾ö¿{ ÿ̄ä~SëÝçLÿë {àÿQ# ÀÿQ F ÿ̄ó
†ÿëþÀÿ üÿÁÿæüÿÁÿLÿë ÿ̄¿æQ¿æ LÿÀÿ >

 S†ÿ ¯ÿÌö þš{Àÿ μÿæÀÿ†ÿ{Àÿ Wsç$#̄ ÿæ †ÿç{[ÿæsç ÷̈þëQ Wí‚ÿ}̄ ÿæ†ÿ¿æÀÿ †ÿæàÿçLÿæ ÷̈Öì†ÿ LÿÀÿ > ÷̈{†ÿ¿Lÿ
Wí‚ÿ}̄ ÿæ†ÿ¿æ {¾æSëô {ÜÿæB$#̄ ÿæ ’ÿëBsç ÷̈þëQ äßä†ÿçÀÿ †ÿæàÿçLÿæ ÷̈Öì†ÿ LÿÀÿ > fê¯ÿ[ÿ Üÿæ[ÿê H Ó¸ˆÿç [ÿÎ
Üÿ÷æÓ LÿÀÿç̄ ÿæ ¨æBô ×æ[ÿêß ÓÀÿLÿæÀÿ F ÿ̄ó {SæÏê Lÿ'~ ¨’ÿ{ä¨ {[ÿ{àÿ ? ×æ[ÿêß ÓÀÿLÿæÀÿZÿë †ÿë{þ
{’ÿ¯ÿæLÿë `ÿæÜÿëô$#̄ ÿæ ’ÿëBsç ¨ÀÿæþÉö D{àÿâQ LÿÀÿ >

 μÿæÀÿ†ÿÀÿ ¯ÿçμÿçŸ AoÁÿ ¨æBô ¯ÿf÷̈ æ†ÿÀÿ ÉNÿç D¨{Àÿ †ÿ$¿ ÓóS÷Üÿ LÿÀÿ F¯ÿó †ÿëþÀÿ †ÿ$¿SëÝçLÿ †ÿëÁÿ[ÿæ
LÿÀÿ F¯ÿó {LÿDô AoÁÿSëÝçLÿ{Àÿ ¯ÿf÷̈ æ†ÿ {Üÿ¯ÿæÀÿ A™#Lÿ Ó»æ¯ÿ[ÿæ Adç †ÿæÜÿæ `ÿçÜÿ§s LÿÀÿ > †ÿë{þ †ÿëþÀÿ
üÿÁÿæüÿÁÿÀÿ LÿæÀÿ~ {’ÿB¨æÀÿç̄ ÿ Lÿç ?

`ÿç†ÿ÷ (a) {Àÿ {SæsçF ̄ ÿæÁÿLÿ μÿíÓþæ;ÿÀÿ μÿæ¯ÿ{Àÿ {ÉæB$#̄ ÿæ {’ÿQæ¾æBdç F¯ÿó ̀ ÿç†ÿ÷ b)
{Àÿ {SæsçF ÿ̄æÁÿLÿ FLÿ {Qæàÿæ ¯ÿæàÿç É¾¿æ{Àÿ μÿíàÿº μÿæ¯ÿ{Àÿ vÿçAæ {ÜÿæB$#̄ ÿæ {’ÿQæ¾æBdç >
{LÿDô {ä†ÿ÷{Àÿ ¯ÿæÁÿLÿ ¯ÿæàÿç{Àÿ A™#Lÿ ¯ÿëÝç ¾æF ? LÿæÀÿ~ ’ÿçA >

`ÿç†ÿ÷ (a) `ÿç†ÿ÷ b)
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 What do you think is happening in the picture above?
 What happens when you add too much sugar to your tea and it stops dissolving? How

can you solve this problem?
 Why do sugar and salt dissolve in water but not in oil? Why is water considered a good

solvent?
 Why are water bottles usually tall and cylindrical in shape instead of spherical?

Share your questions

5SOLUTIONS

Learners will be able to:
 Recognises solutions as homogeneous mixtures used in daily life.

(CG-1)
 Defines the terms solute and solvent. (CG-1)
 Explains that solubility of most solids increases with temperature.

(CG-1)
 Identifies a saturated solution as one in which no more solute can

dissolve at a given temperature. (CG–1)
 Distinguishes between concentrated and dilute solutions. (CG-1)
 Analyses how mass and volume affect the density of a substance.

(CG-1)
 Measures Mass,Volume and there by density of substances. (CG-1)

Probe and Ponder

AP SCERT



155c ùgâYú              ùbøZòK aòmû^

 D¨{ÀÿæNÿ ÿ̀ç†ÿ÷{Àÿ Lÿ'~ Wsëdç {¯ÿæàÿç †ÿë{þ μÿæ¯ÿëd ?
 {¾{†ÿ{¯ÿ{Áÿ †ÿë{þ †ÿëþÀÿ ̀ ÿæ'{Àÿ A†ÿ¿™#Lÿ ̀ ÿç[ÿç þçÉæA F¯ÿó FÜÿæ AæD ’ÿ÷̄ ÿêμÿí†ÿ ÜÿëF [ÿæÜÿ], {Ó{†ÿ{¯ÿ{Áÿ

Lÿ'~ ÜÿëF ? †ÿë{þ FÜÿç ÓþÓ¿æÀÿ Óþæ™æ[ÿ Lÿç̈ Àÿç LÿÀÿç̈ æÀÿç̄ ÿ ?
 `ÿç[ÿç F¯ÿó àÿë~ fÁÿ{Àÿ ’ÿ÷̄ ÿêμÿí†ÿ ÜÿëF Lÿç;ÿë {†ÿàÿ{Àÿ LÿæÜÿ]Lÿç ’ÿ÷̄ ÿêμÿí†ÿ ÜÿëF [ÿæÜÿ] ? fÁÿLÿë LÿæÜÿ]Lÿç Dˆÿþ

’ÿ÷æ¯ÿLÿ μÿæ{¯ÿ ¯ÿç{¯ÿ`ÿ[ÿæ LÿÀÿæ¾æF ?
 ¨æ~ç{¯ÿæ†ÿàÿ SëÝçLÿ Óæ™æÀÿ~†ÿ… {SæàÿæLÿæÀÿ ¯ÿ’ÿÁÿ{Àÿ Daÿ F¯ÿó ÓçàÿçƒÀÿ AæLÿõ†ÿçÀÿ LÿæÜÿ]Lÿç {ÜÿæB$æF ?

†ÿë{þ †ÿëþÀÿ ¨÷É§SëÝçLÿ ¨ÀÿØÀÿ ÓÜÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿ >

\âaY

@ ê̂i§û̂  I Pò«^

5

Éçäæ$öêþæ{[ÿ ......
 {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ{Àÿ ̄ ÿ¿¯ÿÜÿõ†ÿ ’ÿ÷̄ ÿ~SëÝçLÿ Óþfæ†ÿêß þçÉ÷~ Àÿí{¨ ̀ ÿçÜÿ§ç{¯ÿ >(CG-1)
 ’ÿ÷æ¯ÿ¿ F¯ÿó ’ÿ÷æ¯ÿLÿÀÿ Óójæ {’ÿ{¯ÿ >(CG-1)
 †ÿæ¨þæ†ÿ÷æÀÿ ÓÜÿç†ÿ A™#LÿæóÉ Lÿvÿç[ÿÀÿ ’ÿ÷̄ ÿ~êß†ÿæ ¯ÿõ•ç ¨æB¯ÿæ ÿ̄‚ÿö[ÿæ LÿÀÿç{¯ÿ >(CG 1)
 [ÿç”}Î †ÿæ¨þæ†ÿ÷æ{Àÿ AæD A™#Lÿ ’ÿ÷æ¯ÿ¿ ’ÿ÷̄ ÿêμÿí†ÿ {ÜÿæB[ÿ¨æÀÿç̄ ÿæ ’ÿ÷̄ ÿ~ Óó†ÿõ© ’ÿ÷̄ ÿ~ Àÿí{¨

fæ~ç̈ æÀÿç{¯ÿ >(CG-1)
 SæÞ F¯ÿó ÓfÁÿ ’ÿ÷̄ ÿ~ þš{Àÿ ¨æ$öLÿ¿ fæ~ç{¯ÿ >(CG-1)
 ¯ÿÖì†ÿ́ F¯ÿó Aæß†ÿ[ÿ LÿçμÿÁÿç Óæ¢ÿ÷†ÿæ D¨{Àÿ ¨÷μÿæ¯ÿ ¨LÿæB$æF ÿ̄ç{ÉÈÌ~ LÿÀÿç{¯ÿ >(CG-1)
 ¨’ÿæ$öÀÿ ¯ÿÖì†ÿ́, Aæß†ÿ[ÿ F¯ÿó Óæ¢ÿ÷†ÿæ þæ ç̈̈ æÀÿç{¯ÿ >(CG-1)
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You must have taken an Oral Rehydration Solution (ORS) at some
time in your life. ORS is used to treat dehydration by keeping your
body hydrated. You have learnt to prepare ORS at home in Class 6.
You may have wondered why every sip of your homemade ORS
tastes the same, no matter how much you drink. Why does it not
taste salty in one sip and sweet in another? This is because when
you add sugar and salt to water, they form a mixture in which the
components are evenly distributed throughout.

Can you predict whether this mixture is uniform or not (Fig.
5.1) ? What happens when chalk powder is mixed with water—
does it form a uniform mixture?

When salt and sugar are mixed with water, a uniform mixture
is formed, where as when chalk powder or sand, or sawdust is mixed
with water, the components are not evenly distributed. Such mixtures
are known as non-uniform mixtures (Fig. 5.2(a) and 5.2(b)).
Example of uniform mixture: Saltwater, Air, Alloy etc.
Example of non-uniform mixture: Salad, oil and water mixture
etc.
Let us explore the science of mixing things together.

Fig. 5.1: Mixture of
sugar, salt, and water

Fig. 5.2: Mixture of (a)
Sand and water; (b)
Sawdust and water

A uniform mixture, such as that of salt or sugar, and water,
is called a solution. Whenever a solid is mixed with a liquid
to form a solution, the solid component is called the solute,
and the liquid component is called the solvent. The solute
dissolves in the solvent to form a solution (Fig. 5.3).

Solute + Solvent  Solution
When a solution is formed by mixing two liquids, it is

not always clear which substance is dissolving
the other. In such cases, the substance present
in smaller amount is called the solute, while the
one in larger amount is called the solvent.

Just as water can act as a solvent in liquid

Fig. 5.3: evenly distributed solute
particles in a solutions.

Solute

Solvent

We know air is a mixture.
Would a mixture of gases also
be considered a solution?

5.1 What Are Solute, Solvent, and Solution?

solutions, gases can also form solution — with air being a common example.
Air is a gaseous solution. Since nitrogen is present in the largest amount in the air, it is
Solute Solvent Name of Solution Type of Solution 
Zinc Copper Brass Solid 
Salt Water Salt Water Liquid 

considered as the solvent, while oxygen,
argon, carbon dioxide, and other gases
are considered as solutes.
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†ÿë{þ †ÿëþ fê¯ÿ[ÿ{Àÿ [ÿçÊÿß {Lÿò~Óç Óþß{Àÿ HÀÿæàÿú ÀÿçÜÿæB{xÿ÷Ó[ÿú Óàÿ¿ëÓ[ÿú(ORS)
ç̈B$#̄ ÿ > [ÿçföÁÿêLÿÀÿ~Àÿ ̀ ÿçLÿçûæ ¨æBô ÉÀÿêÀÿ{Àÿ fÁÿ ¨Àÿçþæ~ ¯ÿõ•ç LÿÀÿç̄ ÿæ ¨æBô ORS

¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æF > †ÿë{þ W{Àÿ ORS ¨÷Öì†ÿ LÿÀÿç̄ ÿæ ÌÏ {É÷~ê{Àÿ ÉçQ#$#̄ ÿ > †ÿë{þ
AæÊÿ¾ö¿ {ÜÿD$#̄ ÿ {¾ {¾{†ÿ {ÞæLÿ ̈ çB{àÿ þš W{Àÿ †ÿçAæÀÿç {ÜÿæB$#̄ ÿæ ORSÀÿ Ó́æ’ÿ
LÿæÜÿ]Lÿç Óþæ[ÿ àÿæ{S ? {SæsçF $Àÿ FÜÿæ àÿë~çAæ F¯ÿó A[ÿ¿ $Àÿ þçvÿæ àÿæ{S [ÿæÜÿ]
LÿæÜÿ]Lÿç ? FÜÿæÀÿ LÿæÀÿ~ {ÜÿDdç `ÿç[ÿç H àÿë~ fÁÿ ÓÜÿç†ÿ þçÉç FLÿ þçÉ÷~ †ÿçAæÀÿç LÿÀÿ;ÿç
{¾Dô$#{Àÿ D¨æ’ÿæ[ÿSëÝçLÿ Óþæ[ÿµÿæ ÿ̄{Àÿ ¯ÿæ+ç {ÜÿæB$æ;ÿç >

†ÿë{þ Lÿ'~ µÿæ¯ÿëd {¾ FÜÿç þçÉ÷~sç ÓþÀÿí̈ ê Lÿç [ÿë{Üÿô(`ÿç†ÿ÷ 5.1)?{¾{†ÿ{¯ÿ{Áÿ
`ÿLÿúSëƒ fÁÿ{Àÿ þçÉæ¾æF {Ó{†ÿ{¯ÿ{Áÿ Lÿ'~ ÜÿëF-FÜÿæ FLÿ ÓþÀÿí̈ ê þçÉ÷~ †ÿçAæÀÿç
Lÿ{Àÿ Lÿç ?
      àÿë~ F¯ÿó `ÿç[ÿçLÿë fÁÿ{Àÿ þçÉæB{àÿ D¨æ’ÿæ[ÿSëÝçLÿ Óþæ[ÿ µÿæ¯ÿ{Àÿ þçÉ÷ç†ÿ ÜÿëF,
{Ó$#̈ æBô FÜÿæLÿë ÓþÀÿí̈ ê þçÉ÷~ LÿëÜÿæ¾æF > Lÿç;ÿë `ÿLÿúSëƒ, ¯ÿæàÿç Lÿçºæ LÿævÿSëƒLÿë
fÁÿ{Àÿ þçÉæB{àÿ D¨æ’ÿæ[ÿSëÝçLÿ Óþæ[ÿ µÿæ¯ÿ{Àÿ þçÉç [ÿ$æF > F¨Àÿç þçÉ÷~SëÝçLÿë
AÓþÀÿí̈ ê þçÉ÷~ { ÿ̄æàÿç LÿëÜÿæ¾æF (`ÿç†ÿ÷ 5.2(a)) F¯ÿó 5.2(b) >
ÓþÀÿí¨ê þçÉ÷~Àÿ D’ÿæÜÿÀÿ~: àÿë~¨æ~ç, ¯ÿæßë, þçÉ÷™æ†ÿë B†ÿ¿æ’ÿç >
AÓþÀÿí¨ê þçÉ÷~Àÿ D’ÿÜÿÀÿ~: ÓæàÿæÝú, {†ÿàÿ H fÁÿÀÿ þçÉ÷~ B†ÿ¿æ’ÿç >
AæÓ Aæ{þ ÿ̄çµÿçŸ ¨’ÿæ$öÀÿ þçÉ÷~ ¨•†ÿç ¯ÿçÌß{Àÿ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæ >

`ÿç†ÿ÷ 5.1 :  `ÿç[ÿç, àÿë~
F ÿ̄ó fÁÿÀÿ þçÉ÷~

fÁÿ{Àÿ àÿë~ Lÿçºæ `ÿç[ÿç ¨Àÿç FLÿ ÓþÀÿí̈ ê þçÉ÷~Lÿë ’ÿ÷̄ ÿ~ LÿëÜÿæ¾æF >
{¾{†ÿ{¯ÿ{Áÿ {SæsçF Lÿvÿç[ÿ ¨’ÿæ$öLÿë †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ þçÉ÷~ LÿÀÿç ’ÿ÷̄ ÿ~
Svÿ[ÿ LÿÀÿæ¾æF, {Ó{†ÿ{¯ÿ{Áÿ Lÿvÿç[ÿ D¨æ’ÿæ[ÿLÿë ’ÿ÷æ¯ÿ¿ LÿëÜÿæ¾æF F ÿ̄ó
†ÿÀÿÁÿ D¨æ’ÿæ[ÿLÿë ’ÿ÷æ¯ÿLÿ LÿëÜÿæ¾æF > ’ÿ÷æ¯ÿLÿ{Àÿ ’ÿ÷æ¯ÿ¿ ’ÿ÷̄ ÿêµÿí†ÿ {ÜÿæB FLÿ
’ÿ÷̄ ÿ~ ÓõÎç Lÿ{Àÿ(`ÿç†ÿ÷ 5.3) >

`ÿç†ÿ÷ 5.3 : FLÿ ’ÿ÷ ÿ̄~{Àÿ Óþæ[ÿ µÿæ¯ÿ{Àÿ
¯ÿ+[ÿ {ÜÿæB$#¯ÿæ ’ÿ÷æ¯ÿ¿

’ÿ÷æ¯ÿ¿
’ÿ÷æ¯ÿLÿ

Aæ{þ fæ~ë {¾ ¯ÿæßë FLÿ þçÉ÷~ >
S¿æÓú D¨æ’ÿæ[ÿþæ[ÿZÿÀÿ þçÉ÷~Lÿë
FLÿ ’ÿ÷̄ ÿ~ LÿëÜÿæ¾æB¨æÀÿç̄ ÿ Lÿç ?

5.1 ’ÿ÷æ¯ÿ¿, ’ÿ÷æ¯ÿLÿ F¯ÿó ’ÿ÷̄ ÿ~ Lÿ'~ ?

’ÿ÷æ¯ÿ¿ + ’ÿ÷æ¯ÿLÿ ® ’ÿ÷¯ÿ~
{¾{†ÿ{¯ÿ{Áÿ ’ÿëBsç †ÿÀÿÁÿ ̈ ’ÿæ$öÀÿ þçÉ÷~ ’ÿǽÀÿæ FLÿ ’ÿ÷̄ ÿ~ ÓõÎç

ÜÿëF, {Ó$#{Àÿ {LÿDôsç ’ÿ÷̄ ÿ H {LÿDôsç ’ÿ÷æ¯ÿLÿ †ÿæÜÿæ ØÎ µÿæ¯ÿ{Àÿ
f~æ¨{Ý [ÿæÜÿ] > F¨Àÿç {ä†ÿ÷{Àÿ ’ÿ÷̄ ÿ~{Àÿ Lÿþú ¨Àÿçþæ~{Àÿ $#̄ ÿæ
¨’ÿæ$öLÿë ’ÿ÷æ¯ÿ¿ LÿëÜÿæ¾æF F¯ÿó A™#Lÿ ¨Àÿçþæ~{Àÿ $#̄ ÿæ ¨’ÿæ$öLÿë
’ÿ÷æ¯ÿLÿ LÿëÜÿæ¾æF >
†ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ fÁÿ {¾¨Àÿç ’ÿ÷̄ ÿ~ {ÜÿæB$æF,

`ÿç†ÿ÷ 5.2 :  (a)¯ÿæàÿçF ÿ̄ó
fÁÿÀÿ þçÉ÷~Ñ  (b) Lÿævÿ
Sëƒ F ÿ̄ó fÁÿÀÿ þçÉ÷~

 {ÓÜÿçµÿÁÿç S¿æÓúSëÝçLÿ þš ’ÿ÷̄ ÿ~ Svÿ[ÿ LÿÀÿç$æ;ÿç > ¯ÿæßë FÜÿæÀÿ
FLÿ Óæ™æÀÿ~ D’ÿæÜÿÀÿ~ > ÿ̄æßë FLÿ S¿æÓêß ’ÿ÷̄ ÿ~ > {¾{Üÿ†ÿë
[ÿæB{s÷æ{f[ÿú ¯ÿæßë{Àÿ Ó ÿ̄öæ™#Lÿ ¨Àÿçþæ~{Àÿ $æF, FÜÿæLÿë ’ÿ÷æ¯ÿLÿ
µÿæ ÿ̄{Àÿ ÿ̄ç{¯ÿ`ÿ[ÿæ LÿÀÿæ¾æF > {ÓÜÿç̈ Àÿç ¯ÿæßë{Àÿ Lÿþú ¨Àÿçþæ~{Àÿ
$#̄ ÿæ Aþâfæ[ÿ, AæSö[ÿú, AèÿæÀÿLÿæþÈ F¯ÿó A[ÿ¿æ[ÿ¿ S¿æÓúSëxÿçLÿ ’ÿ÷æ¯ÿ¿
µÿæ{¯ÿ [ÿçAæ¾æF >

  ’ÿ÷æ¯ÿ¿ ’ÿ÷æ¯ÿLÿ ’ÿ÷̄ ÿ~Àÿ [ÿæþ ’ÿ÷̄ ÿ~Àÿ 
¨÷LÿæÀÿ 

   fçZÿú   †ÿºæ    ç̂̈ ÿÁÿ   Lÿvÿç[ÿ 
   àÿëë~   fÁÿ  àÿë~ ¨æ~ç   †ÿÀÿÁÿ 
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What will happen if
we keep on adding
more salt in a given
amount of water?

5.2 How Much Solute Can a Fixed Amount of
Solvent Dissolve?

Ever heard of ...

The Chashni (sugar syrup) of the Indian sweet
Gulab jamun is made of a large amount of sugar
(solid) dissolved in a small amount of water (liquid).
However, the water is still considered as the solvent
and sugar as the solute (Fig. 5.4)! Fig. 5.4: Gulab jamuns

dipped in sugar syrup

 Take a clean glass tumbler and fill it half with
water.

 Add one spoon of salt into it and stir well fill it
dissolves completely (Fig. 5.5).

 Gradually add a spoonful of salt into the glass
tumbler and stir. Observe how many spoons of

Activity 5.1: Let us investigate

salt you can add before it stops dissolving completely.
 Record your observations in Table 5.1.

Some discussion points
 How many spoons of salt were you able to dissolve before some of it

remained undissolved?
 What does this indicate about the capacity of water to dissolve salt?

Table 5.1: Dissolution of salt in water

Amount of salt taken
(Spoon)

Observation (salt dissolves/salt
does not dissolve)

One

Two

Three

Four

...
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¾’ÿç Aæ{þ [ÿç”}Î ¨Àÿçþæ~Àÿ
fÁÿ{Àÿ Lÿ÷þæS†ÿ A™#Lÿ àÿë~
þçÉæB¯ÿæ fæÀÿç ÀÿQë, {†ÿ{ ÿ̄ Lÿ'~
{Üÿ̄ ÿ ?

5.2 FLÿ [ÿç”}Î ¨Àÿçþæ~Àÿ ’ÿ÷æ¯ÿLÿ{Àÿ {Lÿ{†ÿ ’ÿ÷æ¯ÿ¿ ’ÿ÷̄ ÿêµÿí†ÿ {ÜÿæB¨æ{Àÿ?

{Lÿ{¯ÿ Éë~çd Lÿç...!

µÿæÀÿ†ÿêß þçÎæŸ Sëàÿæ¯ÿú fæþë[ÿúÀÿ "ÓçÀÿæ' †ÿçAæÀÿç LÿÀÿç̄ ÿæ ¨æBô
A™#Lÿ ¨Àÿçþæ~Àÿ `ÿç[ÿç(Lÿvÿç[ÿ)Lÿë Lÿþú ¨Àÿçþæ~Àÿ fÁÿ(’ÿ÷æ¯ÿ¿)
ÓÜÿ þçÉæ¾æF > †ÿ$æ ç̈, Fvÿæ{Àÿ fÁÿLÿë ’ÿ÷æ¯ÿLÿ F ÿ̄ó `ÿç[ÿçLÿë
’ÿ÷æ¯ÿ¿ LÿëÜÿæ¾æF(`ÿç†ÿ÷ 5.4) > `ÿç†ÿ÷ 5.4 : ÿ ÿ̀ç[ÿç ÓçÀÿæ{Àÿ

¯ÿëÝæ¾æB$#̄ ÿæ Sëàÿæ¯ÿú fæþë[ÿú

l FLÿ Óüÿæ Lÿæ`ÿ¨æ†ÿ÷ [ÿçA F ÿ̄ó FÜÿæLÿë A™æ fÁÿ{Àÿ í̈‚ÿö LÿÀÿ >
l F$#{Àÿ {SæsçF `ÿæþ`ÿ àÿë~ þçÉæA F¯ÿó FÜÿæ Ó í̧‚ÿö ’ÿ÷̄ ÿêµÿí†ÿ

{Üÿ ÿ̄æ ¨¾ö¿;ÿ µÿàÿ µÿæ¯ÿ{Àÿ Wæ+ (`ÿç†ÿ÷ 5.5) >
l ™ê{Àÿ ™ê{Àÿ Lÿæ`ÿ ̈ æ†ÿ÷{Àÿ AæD FLÿ ̀ ÿæþ`ÿ àÿë~ þçÉæA F¯ÿó

Wæ+ > FÜÿæ Ó í̧‚ÿö ’ÿ÷̄ ÿêµÿí†ÿ {Üÿ¯ÿæ ¯ÿ¢ÿ [ÿ {Üÿ¯ÿæ ¨¾ö¿;ÿ †ÿë{þ
{Lÿ{†ÿ `ÿæþ`ÿ àÿë~ þçÉæB ¨æÀÿçàÿ †ÿæÜÿæ àÿä¿ LÿÀÿ >

l ÓæÀÿ~ê 5.1 {Àÿ †ÿëþÀÿ ¨¾ö¿{¯ÿä~ àÿç̈ ç̄ ÿ• LÿÀÿ >

Lÿæ¾ö¿LÿÁÿæ¨  5.1 : AæÓ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæ

Aæ{àÿæ`ÿ¿ ¯ÿç¢ÿë:
l {¾{†ÿ{¯ÿ{Áÿ àÿë~ AæD ’ÿ÷̄ ÿêµÿí†ÿ {Üÿàÿæ [ÿæÜÿ] †ÿæ' í̄̈ ÿöÀÿë †ÿë{þ {Lÿ{†ÿ `ÿæþ`ÿ àÿë~ ’ÿ÷̄ ÿêµÿí†ÿ

LÿÀÿç̈ æÀÿç$#àÿ ?
l F$#Àÿë fÁÿÀÿ àÿë~ ’ÿ÷̄ ÿêµÿí†ÿ LÿÀÿç̄ ÿæÀÿ äþ†ÿæ ¯ÿçÌß{Àÿ Lÿ'~ f~æ¨Ýëdç ?

ÓæÀÿ~ê 5.1: fÁÿ{Àÿ àÿë~Àÿ ’ÿ÷̄ ÿ~êß†ÿæ

[ÿçAæ¾æB$#̄ ÿæ àÿë~Àÿ ¨Àÿçþæ~
(`ÿæþ ÿ̀{Àÿ)

¨¾ö¿{¯ÿä~(àÿë~ ’ÿ÷¯ÿêµÿí†ÿ ÜÿëF/àÿë~
’ÿ÷̄ ÿêµÿí†ÿ ÜÿëF [ÿæÜÿ])

FLÿ
’ÿëB

†ÿç[ÿç
`ÿæÀÿç
...
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You might have observed that, initially, the salt completely dissolves
in the water, forming a solution. After adding a few more spoons of salt,
a stage comes when the added salt does not dissolve completely and the
undissolved salt settles at the bottom. This indicates that the water can
no longer dissolve any more salt because it has reached its limit. The
solution in which more solute can be dissolved at a given temperature,
is called an unsaturated solution (Fig. 5.5). However, when the solute
stops dissolving and begins to settle at the bottom, the solution is called
a saturated solution at that particular temperature (Fig. 5.6).

The amount of solute present in a fixed quantity of solution (or
solvent) is termed as its concentration. Depending upon the amount of
solute present in a fixed quantity of solution, it can be called a dilute
solution (less amount of solute) or a concentrated solution (more amount
of solute). Dilute and concentrated are relative terms.

So, one can say in Activity 5.1, the solution obtained by dissolving
one spoon of salt is dilute as compared to that obtained by dissolving
two or more spoons of salt.

Can you now reflect — which solution is more concentrated; 2
spoons of salt in 100 mL of water or 4 spoons of salt in 50 mL of water?

From Activity 5.1, we can say that the maximum amount of solute
that dissolves in a fixed quantity of the solvent is called its solubility.

Does temperature affect the solubility of a solute?
Let us find out!

5.2.1 How does temperature affect the solubility of a solute?

Activity 5.1: Let us investigate

 Take about 50 mL of water in a glass beaker and measure its temperature using a

laboratory thermometer, say 25 °C.

Safety first

Be careful while using the
heating device.

Fig. 5.5:
Unsaturated

solution

Fig. 5.6:
Saturated
solution

 Add a spoonful of baking soda (sodium

hydrogen carbonate) to the water and stir

until it dissolves. Continue adding small

amounts of baking soda while stirring, till

some solid baking soda is left

undissolved at the bottom of the beaker.
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†ÿë{þ ÜÿëF†ÿ {’ÿQ#$#̄ ÿ {¾, ÷̈æÀÿ»{Àÿ àÿë~ fÁÿ{Àÿ Ó í̧‚ÿö µÿæ¯ÿ{Àÿ ’ÿ÷̄ ÿêµÿí†ÿ
{ÜÿæB FLÿ ’ÿ÷̄ ÿ~ †ÿçAæÀÿç Lÿ{Àÿ > ̀ ÿæþ`ÿ ̈ {Àÿ ̀ ÿæþ`ÿ àÿë~ þçÉæB `ÿæàÿç{àÿ F¨Àÿç FLÿ
Óþß Aæ{Ó, {¾{†ÿ{¯ÿ{Áÿ àÿë~ Ó í̧‚ÿö µÿæ¯ÿ{Àÿ AæD ’ÿ÷̄ ÿêµÿí†ÿ ÜÿëF [ÿæÜÿ] F ÿ̄ó
A’ÿ÷̄ ÿêµÿí†ÿ àÿë~ †ÿ{Áÿ ×çÀÿ {ÜÿæBÀÿÜÿç¾æF > FÜÿæ Óí̀ ÿæB’ÿçF {¾ fÁÿ AæD àÿë~
’ÿ÷̄ ÿêµÿí†ÿ LÿÀÿç̈ æÀÿç̄ ÿ [ÿæÜÿ] LÿæÀÿ~ FÜÿæ †ÿæÀÿ ’ÿ÷̄ ÿêµÿí†ÿ LÿÀÿç̄ ÿæ äþ†ÿæÀÿ Óêþæ{Àÿ ̈ Üÿoç
¾æBdç > FLÿ [ÿç”}Î †ÿæ¨þæ†ÿ÷æ{Àÿ ’ÿ÷æ¯ÿLÿ{Àÿ {¾{†ÿ{¯ÿ{Áÿ ¨¾ö¿;ÿ ’ÿ÷æ¯ÿ¿ ’ÿ÷̄ ÿêµÿí†ÿ
{ÜÿD$æF {Ó{†ÿ{¯ÿ{Áÿ ̈ ¾ö¿;ÿ ’ÿ÷̄ ÿ~Lÿë AÓó†ÿõ© ’ÿ÷̄ ÿ~ LÿëÜÿæ¾æF(`ÿç†ÿ÷ 5.5)> Lÿç;ÿë,
{¾{†ÿ{¯ÿ{Áÿ ’ÿ÷æ¯ÿ¿ ¨’ÿæ$ö ’ÿ÷̄ ÿêµÿí†ÿ {Üÿ¯ÿæ ¯ÿ¢ÿ {ÜÿæB †ÿ{Áÿ ×çÀÿ {Üÿ¯ÿæLÿë AæÀÿ»
Lÿ{Àÿ, A$öæ†ÿú AæD A™#Lÿ ’ÿ÷æ¯ÿ¿ ’ÿ÷̄ ÿêµÿí†ÿ ÜÿëF [ÿæÜÿ] {Ó{†ÿ{ ÿ̄{Áÿ {Ó [ÿç”}Î †ÿæ¨þæ†ÿ÷æ{Àÿ
’ÿ÷̄ ÿ~Lÿë FLÿ Óó†ÿõ© ’ÿ÷̄ ÿ~ LÿëÜÿæ¾æF (`ÿç†ÿ÷ 5.6)>
       FLÿ [ÿç”}Î ̈ Àÿçþæ~Àÿ ’ÿ÷̄ ÿ~(Lÿçºæ ’ÿ÷æ¯ÿLÿ){Àÿ D¨×ç†ÿ ’ÿ÷æ¯ÿ¿Àÿ ̈ Àÿçþæ~Lÿë FÜÿæÀÿ
Óæ¢ÿ÷†ÿæ LÿëÜÿæ¾æF > [ÿç”}Î ̈ Àÿçþæ~Àÿ ’ÿ÷̄ ÿ~{Àÿ þçÉç$#̄ ÿæ ’ÿ÷æ ÿ̄¿Àÿ ̈ Àÿçþæ~ D¨{Àÿ [ÿçµÿöÀÿ
LÿÀÿç FÜÿæLÿë FLÿ àÿWë ’ÿ÷̄ ÿ~(Lÿþú ̈ Àÿçþæ~Àÿ ’ÿ÷æ¯ÿ¿) Lÿçºæ FLÿ SæÞ ̄ ÿæ Óæ¢ÿ÷ ’ÿ÷̄ ÿ~(A™#Lÿ
¨Àÿçþæ~Àÿ ’ÿ÷æ¯ÿ¿) LÿëÜÿæ¾æF > àÿWë F¯ÿó Óæ¢ÿ÷ {ÜÿDdç Aæ{¨äçLÿ É±ÿ >

{†ÿ~ë Lÿæ¾ö¿LÿÁÿæ¨ 5.1 {Àÿ ¨æ†ÿ÷{Àÿ {SæsçF `ÿæþ`ÿ àÿë~ $#̄ ÿæ ’ÿ÷̄ ÿ~ ’ÿëB
Lÿçºæ A™#Lÿ `ÿæþ`ÿ àÿë~ $#̄ ÿæ ’ÿ÷̄ ÿ~ †ÿëÁÿ[ÿæ{Àÿ àÿWë A{s >

†ÿë{þ F{¯ÿ `ÿç;ÿæ LÿÀÿç̈ æÀÿç̄ ÿ Lÿç 100 þçàÿçàÿçsÀÿ fÁÿ{Àÿ 2 `ÿæþ`ÿ àÿë~ Lÿçºæ
50 þç.àÿç.àÿç. fÁÿ{Àÿ 4 `ÿæþ`ÿ àÿë~ þçÉæS{àÿ {LÿDô ’ÿ÷̄ ÿ~ A™#Lÿ Óæ¢ÿ÷ {Üÿ̄ ÿ ?

Lÿæ¾ö¿LÿÁÿæ¨ 5.1 Àÿë Aæ{þ LÿÜÿç̈ æÀÿç̄ ÿæ {¾, {Lÿò~Óç [ÿç”}Î ̈ Àÿçþæ~Àÿ ’ÿ÷æ¯ÿLÿ{Àÿ
’ÿ÷̄ ÿêµÿí†ÿ {ÜÿæB¨æÀÿë$#̄ ÿæ ’ÿ÷æ¯ÿ¿Àÿ Ó¯ÿöæ™#Lÿ ̈ Àÿçþæ~Lÿë †ÿæÜÿæÀÿ ’ÿ÷̄ ÿ~êß†ÿæ LÿëÜÿæ¾æF >

†ÿæ¨þæ†ÿ÷æ ’ÿ÷̄ ÿ~Àÿ ’ÿ÷̄ ÿ~êß†ÿæLÿë ¨÷µÿæ¯ÿç†ÿ Lÿ{Àÿ Lÿç ?

 Lÿæ¾ö¿LÿÁÿæ¨ 5.1 : AæÓ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæ

l FLÿ SâæÓ ¯ÿçLÿÀÿ{Àÿ ÷̈æß 50 þç.àÿç. fÁÿ [ÿçA F¯ÿó FLÿ ¨ÀÿêäæSæÀÿ ${þæöþçsÀÿ ¯ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç
FÜÿæÀÿ †ÿæ¨þæ†ÿ÷æ þæ¨, ™Àÿæ¾æD FÜÿæ 25 °C>

ÓëÀÿäæ ÷̈${þ
SÀÿþ D¨LÿÀÿ~ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¯ÿæ
Óþß{Àÿ Ó†ÿLÿö ÀÿëÜÿ >

`ÿç†ÿ÷ 5.5 : ÿ
AÓó†ÿõ© ’ÿ÷¯ÿ~

`ÿç†ÿ÷ 5.6 : ÿ
Óó†ÿõ© ’ÿ÷¯ÿ~

’ÿ÷̄ ÿ~

A’ÿ÷̄ ÿêµÿí†ÿ
àÿë~

l fÁÿ{Àÿ FLÿ `ÿæþ`ÿ {¯ÿLÿçó {ÓæÝæ({ÓæÝçßþú
ÜÿæB{xÿ÷æ{f[ÿú Lÿæ{¯ÿæö{[ÿsú) þçÉæA F¯ÿó FÜÿæ
’ÿ÷̄ ÿêµÿí†ÿ {Üÿ¯ÿæ ¨¾ö¿;ÿ Wæ+ > Wæ+ç̄ ÿæ Óþß{Àÿ
AÅÿ AÅÿ LÿÀÿç {¯ÿLÿçó {ÓæÝæ þçÉæA, {¾ ¨¾ö¿;ÿ
Lÿçdç Lÿvÿç[ÿ {¯ÿLÿçó {ÓæÝæ ’ÿ÷̄ ÿêµÿí†ÿ [ÿ {ÜÿæB ̄ ÿçLÿÀÿÀÿ
†ÿÁÿ µÿæS{Àÿ ¯ÿÓç [ÿ¾æBdç >

5.2.1 ’ÿ÷æ¯ÿ¿Àÿ ’ÿ÷̄ ÿ~êß†ÿæLÿë †ÿæ¨þæ†ÿ÷æ Lÿç̈ Àÿç ÷̈µÿæ ÿ̄ç†ÿ Lÿ{Àÿ ?AP SCERT
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 Now, heat the contents to 50 °C while stirring (Fig.
5.7).

 What happens to the undissolved baking soda?
 You will observe that it has dissolved.
 Continue adding more baking soda while stirring

at this temperature until some solid baking soda
remains undissolved.

 Again, heat the contents further to 70 °C while
continuing to stir. What do you observe?

 The undissolved baking soda dissolves.
 What do you infer from this experiment?

Water at 70 °C dissolves more baking soda than
water at 50 °C. The amount of baking soda dissolved in
water at 25 °C is even lesser.

It has been found that for most of the substances, the solubility increases with an
increase in temperature. We can also say that a saturated solution at a particular temperature
behaves as an unsaturated solution if the temperature is increased.

Fig. 5.7: Dissolution of
baking soda in water

Our Scientific heritage

Be a scientist

Water has primarily been used as a solvent for the preparation of medicinal
formulations in Ayurveda, Siddha, and other traditional systems of medicine in India.
Additionally, drug formulations have been prepared using hydro-alcoholic extracts
of the herbs. The Indian systems of medicine have also referred to the use of oils,
ghee, milk, and other substances as solvents for drug formulations, to help achieve
the therapeutic benefits of the drug.

What inspired Asima Chatterjee to work on medicinal plants?
Asima Chatterjee is renowned for her work in developing anti-
epileptic and anti-malarial drugs. She used solvents and solutions
extensively to extract and isolate important compounds from
medicinal plants. She earned a Doctorate of Science, becoming the
second Indian woman to do so after Janaki Ammal. She became the
first woman to receive the Shanti Swarup Bhatnagar Award in the field
of chemical science and was also honoured with the Padma Bhushan.
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 F{¯ÿ Wæ+ë$#̄ ÿæ Óþß{Àÿ ÓæþS÷êLÿë °C ¨¾ö¿;ÿ SÀÿþ
LÿÀÿ `ÿç†ÿ÷ >

 A’ÿ÷̄ ÿêμÿí†ÿ { ÿ̄Lÿçó {ÓæÝæÀÿ Lÿ'~ ÜÿëF ?
 †ÿë{þ {’ÿQ#̄ ÿ {¾ FÜÿæ ’ÿ÷̄ ÿêμÿí†ÿ {ÜÿæB¾æBdç >
 FÜÿç †ÿæ¨þæ†ÿ÷æ{Àÿ Wæ+ë$#̄ ÿæ Óþß{Àÿ ë̈~ç ${Àÿ AÅÿ AÅÿ

LÿÀÿç { ÿ̄Lÿçó {ÓæÝæ þçÉæB¯ÿæ fæÀÿç ÀÿQ > Lÿçdç Óþß ¨{Àÿ
Lÿçdç {¯ÿLÿçó {ÓæÝæ A’ÿ÷̄ ÿêμÿí†ÿ {ÜÿæB ¯ÿÓç ¾ç¯ÿæÀÿ {’ÿQ#̄ ÿ >

 Wæ+ë$#̄ ÿæ Óþß{Àÿ þçÉ÷~Lÿë 70°C ̈ ¾ö¿;ÿ AæD${Àÿ SÀÿþ
LÿÀÿ > †ÿë{þ Lÿ'~ {’ÿQëd ?

 A’ÿ÷̄ ÿêμÿí†ÿ {¯ÿLÿçó {ÓæÝæ ’ÿ÷̄ ÿêμÿí†ÿ {ÜÿDdç >
 FÜÿç ¨ÀÿêäæÀÿ †ÿë{þ Lÿ'~ A[ÿëþæ[ÿ Lÿàÿ ?

50°C †ÿæ¨þæ†ÿ÷æ{Àÿ $#̄ ÿæ fÁÿ vÿæÀÿë 70°C†ÿæ¨þæ†ÿ÷æ{Àÿ $#̄ ÿæ
fÁÿ{Àÿ ÿ̄Lÿçèÿú {ÓæÝæ A™#Lÿ ¨Àÿçþæ~{Àÿ ’ÿ÷̄ ÿêμÿí†ÿ ÜÿëF >
25°C †ÿæ¨þæ†ÿ÷æ{Àÿ $#̄ ÿæ fÁÿ{Àÿ AæÜÿëÀÿç Lÿþú ¨Àÿçþæ~{Àÿ
{¯ÿLÿçèÿú {ÓæÝæ ’ÿ÷̄ ÿêμÿí†ÿ ÜÿëF >

`ÿç†ÿ÷ 5.7 : ÿ¨æ~ç{Àÿ {¯ÿLÿçó {ÓæÝæ
{SæÁÿæB¯ÿæ

AæþÀÿ {¯ÿðjæ[ÿçLÿ G†ÿçÜÿ¿

    {¯ÿðjæ[ÿçLÿ ÜÿëA

μÿæÀÿ†ÿ{Àÿ Aæßë{ ÿ̄ö’ÿ, Óç• F¯ÿó A[ÿ¿æ[ÿ¿ ¨æÀÿ¸ÀÿçLÿ IÌ™ ÷̈Öì†ÿç ÷̈~æàÿê{Àÿ fÁÿLÿë þëQ¿†ÿ…
’ÿ÷æ¯ÿLÿ μÿæ¯ÿ{Àÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æB AæÓëdç > IÌ™êß D—ÿç’ÿ, fÁÿ H Aæàÿú{LÿæÜÿàÿú þçÉ÷~Lÿë ALÿö
LÿëÜÿæ¾æF > FÜÿç ALÿöLÿë ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç Aæßë{¯ÿö’ÿêß IÌ™ ÷̈Öì†ÿ LÿÀÿæ¾æF > μÿæÀÿ†ÿêß `ÿçLÿçûæ
¨÷~æÁÿê{Àÿ IÌ™#Àÿ `ÿçLÿçûæŠLÿ D¨`ÿæÀÿ D¨àÿ² LÿÀÿç̄ ÿæ ¨æBô †ÿæÜÿæÀÿ ¨÷Öì†ÿç{Àÿ {†ÿàÿ, WçA, ’ÿëU H
A[ÿ¿æ[ÿ¿ ̈ ’ÿæ$öLÿë ’ÿ÷æ¯ÿLÿ μÿæ{¯ÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæÀÿ Lÿ$æ þš D{àÿâQ LÿÀÿæ¾æBdç > FÜÿç ̈ ’ÿæ$öSëÝçLÿÀÿ
D¨{¾æSÀÿë IÌ™#Àÿ `ÿçLÿçûêß àÿæμÿ þçÁÿç$æF >

IÌ™êß D—ÿç’ÿ D¨{Àÿ Lÿæþ LÿÀÿç̄ ÿæLÿë AÓêþæ ÿ̀æsæföê {LÿDôvÿæÀÿë { ÷̈Àÿ~æ ̈ æB$#{àÿ ?
AÓêþæ `ÿæsæföê þíbÿöæ {ÀÿæS ¨÷†ÿç{Àÿæ™ê F ÿ̄ó þ¿æ{àÿÀÿçAæ ¨÷†ÿç{Àÿæ™ê IÌ™Àÿ
¯ÿçLÿæÉ Lÿæ¾ö¿ [ÿçþ{;ÿ Óë̈ Àÿç̀ ÿç†ÿ > {Ó IÌ™êß D—ÿç’ÿÀÿë SëÀÿë†ÿ´̈ í‚ÿö {¾òSçLÿ ¨’ÿæ$ö
[ÿçÍæÓ[ÿ F¯ÿó ṏ$Lÿú LÿÀÿç̄ ÿæ ¨æBô ’ÿ÷æ¯ÿLÿ F ÿ̄ó ’ÿ÷̄ ÿ~Lÿë ¯ÿ¿æ¨Lÿ μÿæ¯ÿ{Àÿ ¯ÿ¿ ÿ̄ÜÿæÀÿ
LÿÀÿç$#{àÿ > fæ[ÿLÿê Aæ¼æàÿZÿ ̈ {Àÿ {Ó ’ÿ́ç†ÿêß μÿæÀÿ†ÿêß þÜÿçÁÿæ μÿæ¯ÿ{Àÿ ̄ ÿçjæ[ÿ{Àÿ
xÿLÿu{Àÿsú D¨æ™# ÜÿæÓàÿ LÿÀÿç$#{àÿ > {Ó ÀÿÓæß[ÿ ¯ÿçjæ[ÿ{Àÿ Éæ;ÿç Ó́Àÿí̈  μÿt[ÿæSÀÿ
ë̈ÀÿÔÿæÀÿ ̈ æB$#̄ ÿæ ̈ ÷$þ þÜÿçÁÿæ As;ÿç > FÜÿæ ÓÜÿç†ÿ {Ó ¨’ÿ½μÿíÌ~ D¨æ™#{Àÿ þš

Ó¼æ[ÿç†ÿ {ÜÿæB$#{àÿ >

Fvÿæ{Àÿ f~æSàÿæ {¾ A™#LÿæóÉ ̈ ’ÿæ$ö ̈ æBô †ÿæ¨þæ†ÿ÷æ ̄ ÿ÷•ç ÓÜÿç†ÿ ’ÿ÷̄ ÿ~êß†ÿæ ̄ ÿõ•ç ̈ æF > Aæ{þ FÜÿæ
þš LÿÜÿç̈ æÀÿç̄ ÿæ {¾ FLÿ [ÿç”}Î †ÿæ¨þæ†ÿ÷æ{Àÿ $#̄ ÿæ FLÿ Óó†ÿõ© ’ÿ÷̄ ÿ~ †ÿæ¨þæ†ÿ÷æ ¯ÿõ•ç ÓÜÿç†ÿ FLÿ
AÓó†ÿõ© ’ÿ÷̄ ÿ~ ¨Àÿç ¯ÿ¿¯ÿÜÿæÀÿ Lÿ{Àÿ >

¨ÀÿêäæSæÀÿ
${þæöþçsÀÿ
Lÿæ`ÿú ÀÿÝú

¯ÿçLÿÀÿú
fÁÿ H

{¯ÿLÿçèÿú {ÓæÝæ
†ÿæÀÿ fæàÿç

†ÿ÷ç÷¨æ’ÿê Îæƒú
ØçÀÿçsú ¯ÿ†ÿê

¨ÀÿêäæSæÀÿ Îæƒú
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5.3 Solubility of Gases

Many gases, including oxygen, dissolve in water. Oxygen dissolves in water only to a small
extent. Even though present in minute quantities, it is this dissolved oxygen that sustains all
aquatic life, including plants, fishes, and other organisms.

Is the mixture of gases in water a uniform or non-uniform mixture?

Do gases also dissolve in water?

It is a uniform mixture because the gases
dissolve evenly in water to form a solution. Does
temperature affect the solubility of gases in liquids
also? If so, how? It has been observed that the
solubility of gases generally decreases as
temperature increases. More oxygen can dissolve
in cold water, ensuring sufficient oxygen for
aquatic life (Fig. 5.8). On the other hand, when
water warms up, the solubility of oxygen
decreases. Fig. 5.8: Aquatic species in water

Now I understand that the mixtures we use can be
of two types—uniform and non-uniform. Uniform
mixtures are called solutions, and their components
are not visible separately. In non-uniform mixtures,
the components can be seen either with the naked
eye or with a magnifying device.

I observed that in some non-uniform mixtures,
such as sawdust in water, the sawdust floats,
whereas in the mixture of sand and water, the
sand sinks. I wonder why that happens!

Ever heard of
Water Soluble gases:
Carbon dioxide
Ammonia
Chlorine
Nitrogen

Ever heard of
Uniform mixtures : Homogeneous, consistent composition throughout.
Non-Uniform mixtures : Heterogeneous, visibility distinct parts.
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5.3 S¿æÓúSëÝçLÿÀÿ ’ÿ÷̄ ÿ~êß†ÿæ

AOÿç{f[ÿú Ó{þ†ÿ A{[ÿLÿ S¿æÓú fÁÿ{Àÿ ’ÿ÷̄ ÿêµÿí†ÿ ÜÿëF > AOÿç{f[ÿú {Lÿ¯ÿÁÿ AÅÿ ¨Àÿçþæ~{Àÿ fÁÿ{Àÿ ’ÿ÷̄ ÿêµÿí†ÿ
ÜÿëF > fÁÿ{Àÿ A†ÿç AÅÿ ¨Àÿçþæ~{Àÿ $#̄ ÿæ FÜÿç ’ÿ÷̄ ÿêµÿí†ÿ AOÿç{f[ÿú D—ÿç’ÿ, þæd F¯ÿó A[ÿ¿æ[ÿ¿ fê¯ÿ Ó{þ†ÿ
ÓþÖ fÁÿ`ÿÀÿ fê¯ÿZÿë ¯ÿoæB Àÿ{Q >
fÁÿ{Àÿ S¿æÓúSëÝçLÿÀÿ þçÉ÷~Lÿë Aæ{þ ÓþÀÿí̈ ê [ÿæ AÓþÀÿí̈ ê þçÉ÷~ {¯ÿæàÿç LÿÜÿç̄ ÿæ ?

S¿æÓúSëÝçLÿ fÁÿ{Àÿ þš ’ÿ÷̄ ÿêµÿí†ÿ ÜÿëF Lÿç ?

`ÿç†ÿ÷ 5.8 : ÿfÁÿ{Àÿ $#¯ÿæ {Lÿ{†ÿLÿ ÷̈fæ†ÿç

F{¯ÿ þëô ̄ ÿëlç̈ æÀÿçdç {¾ Aæ{þ ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿë$#̄ ÿæ þçÉ÷~ ’ÿëB ̈ ÷LÿæÀÿÀÿ
{ÜÿæB¨æ{Àÿ- ÓþÀÿí̈ ê F ÿ̄ó AÓþÀÿí̈ ê > ÓþÀÿí̈ ê þçÉ÷~Lÿë ’ÿ÷̄ ÿ~
LÿëÜÿæ¾æF F ÿ̄ó {Óþæ[ÿZÿÀÿ D¨æ’ÿæ[ÿSëÝçLÿ ̈ õ$Lÿú µÿæ ÿ̄{Àÿ {’ÿQæ¾æF
[ÿæÜÿ] > AÓþÀÿí̈ ê þçÉ÷~{Àÿ D¨æ’ÿæ[ÿSëÝçLÿ Qæàÿç AæQ#{Àÿ Lÿçºæ FLÿ
¨Àÿç̄ ÿ•öLÿ ¾¦ ÓæÜÿæ¾¿{Àÿ {’ÿQæ¾æB¨æÀÿç̄ ÿ >

þëô {’ÿQ#dç {¾ fÁÿ H Lÿævÿ SëƒÀÿ AÓþÀÿí̈ ê þçÉ÷~{Àÿ
Lÿævÿ Sëƒ µÿæ{Ó, Lÿç;ÿë ̄ ÿæàÿç F¯ÿó fÁÿ{Àÿ þçÉ÷~{Àÿ, ̄ ÿæàÿç
¯ÿëÝç¾æF > F¨Àÿç LÿæÜÿ]Lÿç ÜÿëF !

{Lÿ{¯ÿ Éë~çd Lÿç ...
fÁÿ{Àÿ ’ÿ÷¯ÿêµÿí†ÿ S¿æÓú :
AèÿæÀÿLÿæþÈ
Aæ{þæ[ÿçAæ
{LÿâæÀÿç[ÿú
[ÿæB{s÷æ{f[ÿú

{Lÿ{¯ÿ Éë~çd Lÿç ...
ÓþÀÿí̈ ê þçÉ÷~ : Óþfæ†ÿêß, ’ÿ÷̄ ÿ~ ÓæÀÿæ ×çÀÿµÿæ{¯ÿ þçÉç¾ç̄ ÿ >
AÓþÀÿí̈ ê þçÉ÷~ : AÓþfæ†ÿêß, ¯ÿçµÿçŸ AóÉ ’ÿõÉ¿þæ[ÿ >

FÜÿæ ÓþÀÿí̈ ê þçÉ÷~ LÿæÀÿ~ S¿æÓúSëÝçLÿ fÁÿ{Àÿ Óþæ[ÿ
µÿæ¯ÿ{Àÿ ’ÿ÷̄ ÿêµÿí†ÿ {ÜÿæB FLÿ ’ÿ÷̄ ÿ~ ̈ ÷Öì†ÿ Lÿ{Àÿ > †ÿæ¨þæ†ÿ÷æ
†ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ S¿æÓúSëÝçLÿÀÿ ’ÿ÷̄ ÿ~êß†ÿæLÿë þš ÷̈µÿæ¯ÿç†ÿ
Lÿ{Àÿ Lÿç ? ¾’ÿç Üÿô, {†ÿ{¯ÿ Lÿç̈ Àÿç ? {’ÿQæ¾æBdç {¾
†ÿæ¨þæ†ÿ÷æ ¯ÿõ•ç ¨æB¯ÿæ ÓÜÿç†ÿ S¿æÓúSëÝçLÿÀÿ ’ÿ÷̄ ÿ~êß†ÿæ
Óæ™æÀÿ~†ÿ… Üÿ÷æÓ ¨æF > $ƒæ fÁÿ{Àÿ A™#Lÿ AOÿç{f[ÿú
’ÿ÷̄ ÿêµÿí†ÿ {ÜÿæB¨æ{Àÿ > FÜÿæ üÿÁÿ{Àÿ fÁÿfê¯ÿþæ{[ÿ ¾{$Î
AOÿç{f[ÿú ¨æB$æAæ;ÿç (`ÿç†ÿ÷ 5.8) A[ÿ¿¨ä{Àÿ, fÁÿ SÀÿþ
{Üÿ{àÿ AOÿç{f[ÿúÀÿ ’ÿ÷̄ ÿ~êß†ÿæ Üÿ÷æÓ¨æF >
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5.4 Why Do Objects Float or Sink in Water?

You must have observed that some objects float while others sink in
water (Fig. 5.9). You may have noticed that, while washing rice, husk
particles present in the rice float on the surface of water while rice
sinks to the bottom of the container. Why does this happen? If you add
oil to water, it floats on water. Generally, it is believed that objects that
float in a liquid are lighter and others that sink are heavier than the
liquid.

A wooden stick and an iron rod may be of the same size, yet the
iron rod feels much heavier. When we say that iron is heavier than
wood, we are referring to a special property known as density, which
describes the heaviness of an object.

Note

However, the density of a substance is not the only factor that
decides whether it will float or sink in a particular liquid.

5.5 What Is Density?

Imagine a crowded bus where many people are packed together —
this is an example of high density whereas, the same bus with only
a few people is an example of low density. Similarly, a forest where
trees grow close to each other is called a dense forest (Fig. 5.10(a)),
but if the trees are far apart (Fig. 5.10(b)), it is considered less
dense.
How do scientists define density?
Let us find out.
We have learnt that matter is anything that possesses mass and
occupies space (volume). Density is defined as the mass present in
a unit volume of that substance. The density of a substance may be
expressed mathematically using the formula:

MassDensity
Volume



The density of a substance is independent of its shape or size. However, it is
dependent on temperature and pressure. Pressure primarily affects the density
of gases, while its effect on solids and liquids is negligible.

Fig. 5.9: Some
objects float
while others
sink in water

Fig. 5.10 (a): Dense
forest

Fig. 5.10 (b):
Less dense forest
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¯ÿÖì fÁÿ{Àÿ μÿæ{Ó Lÿçºæ ÿ̄ë{Ý LÿæÜÿ]Lÿç ?

†ÿë{þ [ÿçÊÿß {’ÿQ#$#̄ ÿ {¾ Lÿçdç ̄ ÿÖì fÁÿ{Àÿ μÿæ{Ó F¯ÿó A[ÿ¿ Lÿçdç fÁÿ{Àÿ ̄ ÿëÝç¾æF(`ÿç†ÿ÷
) > †ÿë{þ ÜÿëF†ÿ àÿä¿ LÿÀÿç$#̄ ÿ {¾, ̀ ÿæDÁÿ {™æB¯ÿæ Óþß{Àÿ, `ÿæDÁÿ{Àÿ $#̄ ÿæ

Lÿëƒæ fÁÿ ̈ õÏ{Àÿ μÿæÓç$æF, þæ†ÿ÷ ̀ ÿæDÁÿ ̈ æ†ÿ÷{Àÿ †ÿÁÿLÿë ̄ ÿëÝç¾æF > FÜÿæ LÿæÜÿ]Lÿç W{s ?
¾’ÿç †ÿë{þ fÁÿ{Àÿ {†ÿàÿ þçÉæA, {†ÿ{¯ÿ FÜÿæ fÁÿ D¨{Àÿ μÿæ{Ó > Óæ™æÀÿ~†ÿ… FÜÿæ
¯ÿçÉ́æÓ LÿÀÿæ¾æF {¾ †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ μÿæÓë$#̄ ÿæ ¯ÿÖì ÜÿæàÿëLÿæ F¯ÿó ¯ÿëÝç¾æD$#̄ ÿæ ¯ÿÖì
†ÿÀÿÁÿ ¨’ÿæ$ö A{¨äæ μÿæÀÿê >

{SæsçF Lÿævÿ ¯ÿæÝç F ÿ̄ó {SæsçF àÿëÜÿædÝ Óþæ[ÿ AæLÿæÀÿ{Àÿ {ÜÿæB$#{àÿ ÿ̄ç
àÿëÜÿæ dÝ ¯ÿÜÿë†ÿ μÿæÀÿê àÿæ{S > {¾{†ÿ{¯ÿ{Áÿ Aæ{þ LÿÜÿë {¾ àÿëÜÿæ Lÿævÿ A{¨äæ
Hf[ÿçAæ, Aæ{þ Óæ¢ÿ÷†ÿæ [ÿæþLÿ FLÿ ¯ÿç{ÉÌ Së~Lÿë D{àÿâQ LÿÀÿë > Óæ¢ÿ÷†ÿæ ¯ÿÖìÀÿ
μÿæÀÿ†ÿ́Lÿë ¯ÿëlæF >

sçª~ê
{SæsçF ¨’ÿæ$ö {Lÿò~Óç [ÿç”}Î †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ μÿæÓç̄ ÿ [ÿæ, ¯ÿëÝç¾ç̄ ÿ †ÿæÜÿæ
{Lÿ ÿ̄Áÿ Óæ¢ÿ÷†ÿæ D¨{Àÿ [ÿçμÿöÀÿ Lÿ{Àÿ [ÿæÜÿ], AæÓ F ¯ÿçÌß{Àÿ A™#Lÿ fæ~ç̄ ÿæ :

Óæ¢ÿ÷†ÿæ LÿÜÿç{àÿ Lÿ'~ ?
¯ÿÜÿë†ÿ ¾æ†ÿ÷ê μÿçÝ $#̄ ÿæ {SæsçF ¯ÿÓúLÿë LÿÅÿ[ÿæ LÿÀÿ {¾Dô$#{Àÿ A{[ÿLÿ {àÿæLÿ

FLÿævÿç Ad;ÿç - FÜÿæ A™#Lÿ Óæ¢ÿ÷†ÿæÀÿ FLÿ D’ÿæÜÿÀÿ~ A{s > A¨Àÿ¨ä{Àÿ,
{ÓÜÿç Óþæ[ÿ ¯ÿÓú{Àÿ AÅÿ {àÿæLÿ$#{àÿ †ÿæÜÿæ [ÿçþ§ Óæ¢ÿ÷†ÿæLÿë ¯ÿëlæB¯ÿ > {ÓÜÿç̈ Àÿç
{¾Dô fèÿàÿ{Àÿ SdSëÝçLÿ ¨ÀÿØÀÿ àÿæSçàÿæSç ¯ÿÞç$æ;ÿç †ÿæÜÿæLÿë W[ÿ fèÿàÿ
LÿëÜÿæ¾æF(`ÿç†ÿ÷ (a)), Lÿç;ÿë ¾’ÿç SdSëÝçLÿ ̈ ÀÿØÀÿ vÿæÀÿë ’ÿíÀÿ{Àÿ $æ;ÿç (`ÿç†ÿ÷

(b)){†ÿ{ ÿ̄ FÜÿæLÿë Lÿþú W[ÿ fèÿàÿ LÿëÜÿæ¾æF >
{ ÿ̄ðjæ[ÿçLÿþæ{[ÿ Óæ¢ÿ÷†ÿæLÿë Lÿç̈ Àÿç Óójæ ’ÿçA;ÿç ?
AæÓ fæ~ç ÿ̄æ >

Aæ{þ fæ~çdë {¾ ̈ ÷{†ÿ¿Lÿ ̄ ÿÖìÀÿ ̄ ÿÖì†ÿ´ Adç F¯ÿó FÜÿæ ×æ[ÿ ̄ ÿæ Aæß†ÿ[ÿ
A™#LÿæÀÿ Lÿ{Àÿ > ¯ÿÖìÀÿ FLÿLÿ Aæß†ÿ[ÿ{Àÿ $#̄ ÿæ ¯ÿÖì†ÿ́Lÿë Óæ¢ÿ÷†ÿæ LÿëÜÿæ¾æF >
{Lÿò~Óç ¯ÿÖìÀÿ Óæ¢ÿ÷†ÿæLÿë Sæ~ç†ÿçLÿ μÿæ¯ÿ{Àÿ [ÿçþ§àÿçQ#†ÿ Óí†ÿ÷ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç ¨÷LÿæÉ
LÿÀÿæ¾æB¨æ{Àÿ :

Óæ¢ÿ÷†ÿæ  

`ÿç†ÿ÷ (a) : ÿW[ÿ fèÿàÿ

`ÿç†ÿ÷ (b) : ÿLÿþú W[ÿ fèÿàÿ

`ÿç†ÿ÷ 5.9 : ÿLÿçdç ¯ÿÖì
fÁÿ{Àÿ μÿæ{Ó H Lÿçdç ¯ÿÖì

fÁÿ{Àÿ ¯ÿëÝç¾æF .

¨’ÿæ$öÀÿ Óæ¢ÿ÷†ÿæ FÜÿæÀÿ AæLÿæÀÿ Lÿçºæ AæLÿõ†ÿç D¨{Àÿ [ÿçμÿöÀÿ Lÿ{Àÿ[ÿæÜÿ] > {†ÿ{¯ÿ, FÜÿæ †ÿæ¨þæ†ÿ÷æ
F ÿ̄ó ̀ ÿæ¨ D¨{Àÿ [ÿçμÿöÀÿÉêÁÿ > ̀ ÿæ¨ þëQ¿†ÿ… S¿æÓúSëÝçLÿÀÿ Óæ¢ÿ÷†ÿæLÿë ̈ ÷μÿæ¯ÿç†ÿ Lÿ{Àÿ, Lÿç;ÿë Lÿvÿç[ÿ
F ÿ̄ó †ÿÀÿÁÿ ¨’ÿæ$öSëÝçLÿ D¨{Àÿ FÜÿæÀÿ ÷̈μÿæ¯ÿ [ÿS~¿ A{s >

¯ÿÖì†ÿ´
Aæß†ÿ[ÿ
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Think like a scientist

Have you noticed that some packets of ghee or oil are labelled with a
volume of 1 litre but a weight of only say 910 grams (Fig. 5.11)?
What does this tell us about the density of the oil, and is it less or
more than that of water?

5.5.1 Determination of density
The density of an object can be determined by measuring its mass and volume.

How to measure mass?
You learnt the term ‘mass’ in General Science Class 6. Mass is the quantity of

matter present in any object. The instrument used to measure the mass of an object is
known as a balance. You must have seen various types of balances being used by
shopkeepers. Here, we are using a digital weighing balance to measure the mass. You
learnt in chapter ‘Exploring Forces’ that on Earth, weight and mass are closely related.

Fig. 5.11:
Packed oil

The units in which density is expressed will depend upon the units of mass and
volume taken. As you have learnt, the SI units of mass and volume are kilogram (kg)
and cubic metre (m3), respectively. Therefore, the SI unit of density is kilogram per
cubic metre, abbreviated as kg/m3. In case of liquids, other units of density are also  used
for convenience, such as gram per millilitre, abbreviated as g/mL and gram per cubic
centimetre, abbreviated as g/cm3.
Conversion factor for density

1 kg/m3 = 1000 g/m3 = 1000 g/1000 L = 1 g/L = 1 g/1000 mL = 1 g/1000 cm3

The mass of 1 mL of water is close to 1 g at room temperature. For the  measurement
of the mass of water, we generally consider the volume in mL and its mass in g. Hence, 10
mL of water would be approximately 10 g. Similarly, 100 mL of water would be
approximately 100 g.

Suppose the mass of an aluminium block is 27 g and its volume is 10 cm3, its
density is 2.7 g/cm3. From this, it can be said that aluminium is 2.7 times denser than
water. We express this fact by saying that the relative density of aluminium with respect
to water is 2.7. It is a number without any units.

Relative density of any substance with respect to water
Density of that subs tan ce

Density of water at that temperature


1. Calculate the density of wooden box, if mass is 2kg and its volume 20cm3.
2. The density of Carbon is 2.25 g/cm3. What is relative density of Carbon ?
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Óæ¢ÿ÷†ÿæLÿë ÷̈LÿæÉ LÿÀÿç̄ ÿæ ¨æBô ¯ÿ¿¯ÿÜÿõ†ÿ FLÿLÿSëÝçLÿ ¯ÿÖì†ÿ́ F¯ÿó Aæß†ÿ[ÿÀÿ FLÿLÿ D¨{Àÿ [ÿçµÿöÀÿ Lÿ{Àÿ >
Aæ{þ fæ~çdë {¾, ¯ÿÖì†ÿ́Àÿ  SI FLÿLÿ Lÿç{àÿæS÷æþ (kg) F ÿ̄ó Aæß†ÿ[ÿÀÿ SI FLÿLÿ W[ÿ þçsÀÿ(m3) >
{†ÿ~ë, Óæ¢ÿ÷†ÿæÀÿ FLÿLÿ {ÜÿDdç Lÿç{àÿæS÷æþú ¨÷†ÿç W[ÿ þç, ¾æÜÿæLÿë Óó{ä¨{Àÿ kg/m3 {àÿQæ¾æF >
†ÿÀÿÁÿ ¨’ÿæ$ö {ä†ÿ÷{Àÿ Óë̄ ÿç™æ ¨æBô Ó¢ÿ÷†ÿæÀÿ A[ÿ¿æ[ÿ¿ FLÿLÿ þš ¯ÿ¿¯ÿÜÿõ†ÿ ÜÿëF, {¾¨ÀÿçLÿç S÷æþ ÷̈†ÿç
þçàÿçàÿçsÀÿ, ¾æÜÿæLÿë g/mL F¯ÿó  S÷æþ  ¨÷†ÿç W[ÿ {Ó+çþçsÀÿ, ¾æÜÿæLÿë g/cm3 µÿæ¯ÿ{Àÿ Óó{ä¨{Àÿ
{àÿQæ¾æF >
Óæ¢ÿ÷†ÿæ ̈ æBô Àÿí¨æ;ÿÀÿ~ Së~Lÿ
1 kg/m3 = 1000 g/m3 = 1000 g/1000 L = 1 g/L = 1 g/1000 mL = 1 g/1000 cm3

{LÿævÿÀÿê †ÿæ¨þæ†ÿ÷æ{Àÿ 1þçàÿçàÿçsÀÿ fÁÿÀÿ ̄ ÿÖì†ÿ´ ̈ ÷æß 1 S÷æþú {ÜÿæB$æF > fÁÿÀÿ ̄ ÿÖì†ÿ´ þæ ç̈̄ ÿæ ̈ æBô,
Aæ{þ Óæ™æÀÿ~†ÿ… Aæß†ÿ[ÿLÿë (mL){Àÿ F ÿ̄ó †ÿæÀÿ ¯ÿÖì†ÿĹÿë  (g){Àÿ ¯ÿç̀ ÿæÀÿ LÿÀÿç$æD, {†ÿ~ë 10 mL
¨æ~ç{Àÿ ¯ÿÖì†ÿ́ ¨÷æß 10g {Üÿ ÿ̄ > {ÓÜÿçµÿÁÿç 100 mL ¨æ~çÀÿ ¯ÿÖì†ÿ́ ¨÷æß 100g {Üÿ¯ÿ >
       þ{[ÿLÿÀÿ FLÿ Aæàÿ¿ëþç[ÿçßþú ÿ̄âLÿúÀÿ ÿ̄Öì†ÿ́ 27 S÷æþú F¯ÿó FÜÿæÀÿ Aæß†ÿ[ÿ 10 W[ÿ {Ó.þç.(cm3) >
{†ÿ{¯ÿ FÜÿæÀÿ Óæ¢ÿ÷†ÿæ  2.7 g/cm3{Üÿ ÿ̄ > F$#Àÿë FÜÿæ LÿëÜÿæ¾æB¨æ{Àÿ {¾ Aæàÿëþç[ÿçßþú fÁÿ A{¨äæ
2.7 Së~ A™#Lÿ Óæ¢ÿ÷ A{s > FÜÿç †ÿ$¿Lÿë Aæ{þ F¨Àÿç ̈ ÷LÿæÉ LÿÀÿë {¾ fÁÿ Óæ{¨ä{Àÿ Aæàÿëþç[ÿçßþúÀÿ

FLÿ {¯ÿðjæ[ÿçLÿ ¨Àÿç `ÿç;ÿæ LÿÀÿ

†ÿë{þ Lÿ'~ àÿä¿ LÿÀÿçd {¾ WçA Lÿçºæ {†ÿàÿÀÿ Lÿçdç ¨¿æ{Lÿsú D¨{Àÿ 1 àÿçsÀÿ
Aæß†ÿ[ÿ Lÿç;ÿë Hf[ÿ[ÿ 910 S÷æþú(`ÿç†ÿ÷ 5.1) {àÿQæ¾æB$æF ?  FÜÿæ AæþLÿë {†ÿàÿÀÿ
Óæ¢ÿ÷†ÿæ ÿ̄çÌß{Àÿ Lÿ'~ f~æF ? {†ÿàÿÀÿ Óæ¢ÿ÷†ÿæ fÁÿ †ÿëÁÿ[ÿæ{Àÿ Lÿþú [ÿæ A™#Lÿ ?

5.5.1 Óæ¢ÿ÷†ÿæ [ÿç‚ÿöß
{Lÿò~Óç ¯ÿÖìÀÿ Óæ¢ÿ÷†ÿæÀÿ [ÿç•öæÀÿ~ FÜÿæÀÿ ¯ÿÖì†ÿ́ F¯ÿó Aæß†ÿ[ÿ þæ¨ ’ÿ́æÀÿæ LÿÀÿæ¾æB¨æÀÿç̄ ÿ >

¯ÿÖì†ÿ´ Lÿç¨Àÿç þæ¨ LÿÀÿç¯ÿæ ?
        †ÿë{þ ÌÏ {É÷~ê{Àÿ "¯ÿÖì†ÿ́' ÿ̄çÌß{Àÿ fæ~çd ? ÿ̄Öì†ÿ́ {ÜÿDdç {¾{Lÿò~Óç ¯ÿÖì{Àÿ $#̄ ÿæ ̈ ’ÿæ$öÀÿ ¨Àÿçþæ~ >
¯ÿÖì†ÿ́ þæ¨ LÿÀÿç̄ ÿæ ¨æBô ¯ÿ¿¯ÿÜÿõ†ÿ D¨LÿÀÿ~Lÿë [ÿçLÿç†ÿç LÿëÜÿæ¾æF > †ÿë{þ {’ÿæLÿæ[ÿêþæ[ÿZÿ ’ÿ´æÀÿæ ¯ÿçµÿçŸ ÷̈LÿæÀÿÀÿ [ÿçLÿç†ÿç
¯ÿæ †ÿÀÿæfë ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æD$#̄ ÿæ [ÿçÊÿß {’ÿQ#$#̄ ÿ > Fvÿæ{Àÿ Aæ{þ ¯ÿÖì†ÿ ́þæ¨ LÿÀÿç̄ ÿæ ¨æBô FLÿ xÿçfçsæàÿú Hf[ÿ
þæ¨Lÿ [ÿçLÿç†ÿç ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿëdë > †ÿë{þ "¯ÿÁÿÀÿ ̈ ÷LÿæÀÿ' Ašæß{Àÿ ÉçQ#d {¾ ̈ õ$#̄ ÿê ̈ õÏ{Àÿ Hf[ÿ F¯ÿó ̄ ÿÖì†ÿ´ W[ÿçÏ
µÿæ¯ÿ{Àÿ fÝç†ÿ >

`ÿç†ÿ÷  5.11 :
ÿ¨¿æLÿúxÿ {†ÿàÿ

Aæ{¨äçLÿ Óæ¢ÿ÷†ÿæ {ÜÿDdç 2.7 > Aæ{¨äçLÿ Óæ¢ÿ÷†ÿæ FLÿ FLÿLÿ ¯ÿçÜÿê[ÿ ÓóQ¿æ >

fÁÿ Óæ{¨ä{Àÿ {Lÿò~Óç ¯ÿÖìÀÿ Aæ{¨äçLÿ Óæ¢ÿ÷†ÿæ R

1. 2 kg ¯ÿÖì†ÿ ́F¯ÿó 20 cm3 Aæß†ÿ[ÿ ¯ÿçÉçÎ Lÿævÿ ¯ÿOÿÀÿ Óæ¢ÿ÷†ÿæ S~[ÿæ LÿÀÿ >
2. Lÿæ¯ÿö[ÿÀÿ Óæ¢ÿ÷†ÿæ 2.25 g/cm3 > Lÿæ¯ÿö[ÿúÀÿ Aæ{¨äçLÿ Óæ¢ÿ÷†ÿæ {Lÿ{†ÿ ?

{ÓÜÿç ¯ÿÖìÀÿ Óæ¢ÿ÷†ÿæ
{ÓÜÿç †ÿæ¨þæ†ÿ÷æ{Àÿ fÁÿÀÿ Óæ¢ÿ÷†ÿæ
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Note

The mass of a liquid may be measured by replacing the watch glass
with a beaker and pouring the desired amount of liquid into it.

You may measure the mass by doing the following activity.

Activity 5.3: Let us investigate
 Switch ON the digital weighing balance.
 Observe the initial reading on the digital weighing

balance display.
 It should show a zero reading. If not, then we must

bring it to zero by pressing the tare or reset button
(Fig. 5.12(a)).

 Place a dry and clean watch glass or butter paper on
the pan.

 Note the reading on the digital weighing balance.
 Reset the digital weighing balance reading to zero

by pressing the tare or reset button as shown in Fig.
5.12(b).

 Now, carefully place the solid object, such as stone,
on the watch glass (Fig. 5.12(c)).

 Note the reading displayed on the balance, which
gives the mass of the stone, say 16.400 g.

(You may use any other type of balance available in
your school.)

The words ‘mass’ and ‘weight’ are often used
interchangeably in everyday language. But they have
different meanings in science, which can sometimes cause
confusion. Mass is the quantity of matter present in an
object or a substance. Its units are gram (g) and kilogram
(kg). On the other hand, weight is the force by which the
Earth attracts an object or a substance towards itself, and

A step further

Watch
glass

Fig. 5.12(c): Weighing
a solid object on digital

balance

Fig. 5.12(a): Digital
weighing balance

Fig. 5.12(b): Tare the balance
after placing a watch glass

Digital
weighing
balance

Stone or solid
object

it is measured in newtons (N). Most balances (except two-pan balances like in
Fig. 5.13) actually measure weight, but their scales are marked in mass units, so
they show values in grams or kilograms (Fig. 5.12(c)).

Fig. 5.13: Two-pan balance

PanPan

Hook
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 sçª~ê
H́æ`ÿú SâæÓ ×æ[ÿ{Àÿ FLÿ Qæàÿç$#̄ ÿæ ̄ ÿçLÿÀÿ ÀÿQ# {Ó$#{Àÿ Aæ¯ÿÉ¿Lÿ ̈ Àÿçþæ~Àÿ
†ÿÀÿÁÿ ¨’ÿæ$ö ÞæÁÿç †ÿæ'Àÿ ¯ÿÖì†ÿ́ þæ¨ LÿÀÿæ¾æB¨æÀÿç̄ ÿ >

†ÿë{þ [ÿçþ§àÿçQ#†ÿ Lÿæ¾ö¿ LÿÀÿç ¯ÿÖì†ÿ́ þæ¨ç̈ æÀÿç̄ ÿ >

Lÿæ¾ö¿LÿÁÿæ¨  5.3 : AæÓ  A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæ
 xÿçfçsæàÿú Hf[ÿ [ÿçLÿç†ÿçÀÿ Ó́ç̀ ÿú A[ÿú LÿÀÿ >
 xÿçfçsæàÿú Hf[ÿ [ÿçLÿç†ÿçÀÿ ¨Àÿ’ÿæ{Àÿ AæÀÿ»Àÿë {’ÿQæ¾æD$#̄ ÿæ ¨ævÿ¿æZÿLÿë

àÿä¿ LÿÀÿ >
 FÜÿæ FLÿ Éí[ÿ¿ ¨ævÿ¿æZÿ {’ÿQæB ÿ̄æ D`ÿç†ÿú > ¾’ÿç {’ÿQæD [ÿæÜÿ] {†ÿ{¯ÿ

AæþLÿë Àÿç{Ósú ̄ ÿs[ÿú ’ÿ¯ÿæB FÜÿæLÿë Éí[ÿ¿ Aæ~ç̄ ÿæLÿë ̈ Ýç̄ ÿ `ÿç†ÿ÷ a >
 [ÿçLÿç†ÿçÀÿ ¨æ†ÿ÷ D¨{Àÿ FLÿ ÉëQ#àÿæ F¯ÿó Óüÿæ H́æ`ÿú SâæÓú Lÿçºæ ¯ÿsÀÿ

{¨¨Àÿú ÀÿQ >
 xÿçfçsæàÿú Hf[ÿ [ÿçLÿç†ÿç D¨{Àÿ ¨ævÿ¿æZÿ àÿä¿ LÿÀÿ >
 `ÿç†ÿ÷ b {Àÿ {’ÿQæ¾æB$#̄ ÿæ μÿÁÿç Àÿç{Ósú ÿ̄s[ÿú ’ÿ ÿ̄æB xÿçfçsæàÿú

Hf[ÿ [ÿçLÿç†ÿçÀÿ ¨ævÿ¿æZÿ Éí[ÿ¿Lÿë Aæ~ >
 ¯ÿˆÿöþæ[ÿ, Lÿvÿç[ÿ ¯ÿÖì, {¾¨ÀÿçLÿç FLÿ ¨$ÀÿLÿë Ó†ÿLÿö†ÿæÀÿ ÓÜÿç†ÿ Hǽ`ÿú

SâæÓú D¨{Àÿ ÀÿQ `ÿç†ÿ÷ c >
 [ÿçLÿç†ÿç{Àÿ {’ÿQæ¾æD$#̄ ÿæ ¨ævÿ¿æZÿLÿë àÿä¿ LÿÀÿ, ¾æÜÿæ ¨$ÀÿÀÿ ÿ̄Öì†ÿ´

{’ÿQæB$æF, ™Àÿæ¾æD g > †ÿë{þ †ÿëþÀÿ ̄ ÿç’ÿ¿æÁÿß{Àÿ D¨àÿ²
{¾{Lÿò~Óç A[ÿ¿ ÷̈LÿæÀÿÀÿ [ÿçLÿç†ÿç ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̈ æÀÿç̄ ÿ >

Aæ{þ {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ{Àÿ "¯ÿÖì†ÿ'́ H "Hf[ÿ' É±ÿ ’ÿëBsçLÿë Óþæ[ÿ
A$ö{Àÿ ÿ̄¿¯ÿÜÿæÀÿ LÿÀÿë, Lÿç;ÿë ̄ ÿçjæ[ÿ{Àÿ {Óþæ[ÿZÿ μÿçŸ A$ö $æF ¾æÜÿæ
{¯ÿ{Áÿ{¯ÿ{Áÿ ’ÿ́¢ÿ ÓõÎç Lÿ{Àÿ > ̄ ÿÖì†ÿ́ {ÜÿDdç ̄ ÿÖì Lÿçºæ ̈ ’ÿæ$öÀÿ ̈ Àÿçþæ~
¾æÜÿæÀÿ FLÿLÿ {ÜÿDdç S÷æþú(g) F¯ÿó Lÿç{àÿæS÷æþú(kg) > Hf[ÿ {ÜÿDdç
FLÿ ¯ÿÁÿ ¾æÜÿæ ’ÿ́æÀÿæ ¨õ$#̄ ÿê ¯ÿÖì Lÿçºæ ¨’ÿæ$öLÿë [ÿçf AæÝLÿë AæLÿÌ}†ÿ
Lÿ{Àÿ F ÿ̄ó FÜÿæLÿë [ÿ¿ës[ÿú(N){Àÿ þ¨æ¾æF > ’ÿëB ¨æ†ÿ÷êß [ÿçLÿç†ÿç `ÿç†ÿ÷

¯ÿ¿†ÿê†ÿ A™#LÿæóÉ [ÿçLÿç†ÿç ÷̈Lÿõ†ÿ{Àÿ Hf[ÿ þæ ç̈$æF > Lÿç;ÿë
{Óþæ[ÿZÿÀÿ Óí̀ ÿLÿ ̄ ÿÖì†ÿ́ FLÿLÿ{Àÿ {àÿQæ$#̄ ÿæÀÿë S÷æþú Lÿçºæ Lÿç{àÿæS÷æþú{Àÿ
þíàÿ¿ {’ÿQæF `ÿç†ÿ÷ c) >

AæD ¨æ{’ÿ AæSLÿë

H́æ`ÿú SâæÓú

`ÿç†ÿ÷ 5.12(c) :ÿxÿçfçsæàÿú [ÿçLÿç†ÿç{Àÿ
FLÿ Lÿvÿç[ÿ ¯ÿÖì Hf[ÿ LÿÀÿç¯ÿæ

`ÿç†ÿ÷ 5.12(a) :ÿxÿçfçsæàÿú Hf[ÿ [ÿçLÿç†ÿç

xÿçfçsæàÿú
Hf[ÿ
[ÿçLÿç†ÿç

¨$Àÿ Qƒ Lÿçºæ
Lÿvÿç[ÿ ¯ÿÖì

`ÿç†ÿ÷ 5.13 : ÿ’ÿëB ¨æ†ÿ÷êß
[ÿçLÿç†ÿç

¨æ†ÿ÷¨æ†ÿ÷

ÜÿëLÿú

`ÿç†ÿ÷ 5.12(b) :ÿH´æ`ÿú SâæÓú ÀÿQ#¯ÿæ
¨{Àÿ [ÿçLÿç†ÿç ¨vÿ[ÿLÿë Éí[ÿ¿Lÿë Aæ~
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How to measure volume?
A tetra pack says it contains 200 mL buttermilk Fig. 5.14).

What does that mean?
You learnt in Class 6 Science textbook that volume is the space occupied

by an object. You also know that the SI unit of volume is cubic metres, written
as m³. It is the volume of a cube whose each side is one metre in length.
Volume of smaller objects is conveniently expressed in a decimetre cube (dm3)
or centimetre cube (cm3). One centimetre cube is also written as one cc. Volume
of liquids is expressed in litres (L) which is equivalent to 1 dm3.  A commonly
used submultiple of a litre is millilitre (mL) which is equivalent to 1 cm3.

One of the common apparatuses used to
measure the volume of liquids is a measuring
cylinder. It is a narrow transparent cylindrical
container with one side open and the other side
closed as shown in Fig. 5.15. There are markings
on the transparent body of the cylinder that indicate
the volume of liquid in the measuring cylinder. We
can use it to measure the desired amount of a liquid.

Measuring cylinders are available in different
sizes to measure volume — 5 mL, 10 mL, 25 mL,
50 mL, 100 mL, 250 mL, etc (Fig. 5.15). How
accurately can these measuring cylinders measure?
Let us find out!

In Science, Class 6, chapter ‘Temperature and Its Measurement’, you learnt how to use the
thermometer and to find its smallest reading; you can do the same with a measuring cylinder.
Take a measuring cylinder and observe it carefully. Note down the following:
  What is the maximum volume it can measure? Now look at the measuring cylinder

(Fig. 5.16) carefully. The cylinder is marked as 100 mL; therefore, it can measure
volume up to 100 mL.
What is the smallest volume it can measure? Look at the measuring cylinder again.

 How much is the volume difference indicated between the two bigger marks? (for
example-between 10 mL and 20 mL)

Fig. 5.15: Measuring cylinders of
different capacities

Activity 5.4: Let us observe and calculate

Fig. 5.14: A
pack of

buttermilk of
200 mL
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Aæß†ÿ[ÿ Lÿç¨Àÿç þæ¨ LÿÀÿç¯ÿæ ?
FLÿ {ss÷æ ¨¿æLÿú D¨{Àÿ {àÿQæ Adç F$#{Àÿ mL {WæÁÿ ’ÿÜÿç Adç `ÿç†ÿ÷ >

FÜÿæÀÿ A$ö Lÿ'~ ?
{SæsçF ¯ÿÖì {¾†ÿçLÿç ×æ[ÿ A™#LÿæÀÿ Lÿ{Àÿ †ÿæLÿë †ÿæ'Àÿ Aæß†ÿ[ÿ LÿëÜÿæ¾æF { ÿ̄æàÿç †ÿë{þ ÌÏ

{É÷~êÀÿë fæ~çd > †ÿë{þ FÜÿæ þš fæ~ {¾ Aæß†ÿ[ÿÀÿ SI FLÿLÿ {ÜÿDdç W[ÿ þçsÀÿ ¾æÜÿæLÿë m³
μÿæ ÿ̄{Àÿ {àÿQæ¾æF > ÷̈{†ÿ¿Lÿ ¨æÉö́{Àÿ {’ÿðWö¿ FLÿ þçsÀÿ {ÜÿæB$#̄ ÿæ FLÿ W[ÿ ¨’ÿæ$öÀÿ
Aæß†ÿ[ÿ ÓÜÿç†ÿ Óþæ[ÿ A{s > {dæs ¯ÿÖìÀÿ Aæß†ÿ[ÿLÿë W[ÿ {xÿÓçþçsÀÿ dm3 Lÿçºæ W[ÿ
{Ó+çþçsÀÿ cm3 FLÿLÿ{Àÿ ÷̈LÿæÉ LÿÀÿæ¾æF > {SæsçF W[ÿ {Ó+çþçsÀÿLÿë FLÿ cc μÿæ¯ÿ{Àÿ
þš {àÿQæ¾æF > †ÿÀÿÁÿ ¨’ÿæ$öÀÿ Aæß†ÿ[ÿLÿë àÿçsÀÿ (L) {Àÿ ¨÷LÿæÉ LÿÀÿæ¾æF, ¾æÜÿæLÿç dm3

ÓÜÿç†ÿ Óþæ[ÿ > Óæ™æÀÿ~{Àÿ ÿ̄¿¯ÿÜÿõ†ÿ FLÿ àÿçsÀÿÀÿ D¨Së~ç†ÿLÿ {ÜÿDdç mL ¾æÜÿæLÿç cm3

ÓÜÿç†ÿ Óþæ[ÿ >
†ÿÀÿÁÿ ̈ ’ÿæ$öÀÿ Aæß†ÿ[ÿ þæ ç̈̄ ÿæ ̈ æBô ̄ ÿ¿¯ÿÜÿõ†ÿ {ÜÿD$#̄ ÿæ D¨LÿÀÿ~SëÝçLÿ þšÀÿë {SæsçF

ÌÏ {É÷~ê{Àÿ "†ÿæ¨þæ†ÿ÷æ F¯ÿó FÜÿæÀÿ þæ¨' Ašæß{Àÿ †ÿë{þ ${þæöþçsÀÿÀÿ ̄ ÿ¿¯ÿÜÿæÀÿ Lÿç̈ Àÿç LÿÀÿæ¾æF F¯ÿó
FÜÿæÀÿ Ó¯ÿö[ÿçþ§ ¨ævÿ¿æZÿ Lÿç̈ Àÿç [ÿç•öæÀÿ~ LÿÀÿæ¾æF ÉçQ#d > Aæ{þ FLÿ þæ¨Lÿ ÓçàÿçƒÀÿ {ä†ÿ÷{Àÿ þš
`ÿçÜÿ§SëÝçLÿë {’ÿQ# †ÿÀÿÁÿ ¨’ÿæ$öÀÿ Aæß†ÿ[ÿ þæ¨ LÿÀÿç̈ æÀÿç̄ ÿæ  >
FLÿ þæ¨Lÿ ÓçàÿçƒÀÿ [ÿçA F¯ÿó FÜÿæLÿë šæ[ÿÀÿ ÓÜÿ àÿä¿ LÿÀÿ > [ÿçþ§àÿçQ#†ÿ ¯ÿçÌßSëÝçLÿ {àÿQ# ÀÿQ >
 FÜÿæ Ó¯ÿöæ™#Lÿ {Lÿ{†ÿ Aæß†ÿ[ÿ þæ ç̈ ¨æÀÿç̄ ÿ ? ¯ÿ̂ ÿöþæ[ÿ þæ¨Lÿ ÓçàÿçƒÀÿLÿë `ÿç†ÿ÷ μÿàÿ μÿæ¯ÿ{Àÿ {’ÿQ >

ÓçàÿçƒÀÿ{Àÿ mL μÿæ¯ÿ{Àÿ ̀ ÿçÜÿ§ç†ÿ LÿÀÿæ¾æBdç; {†ÿ~ë FÜÿæ mL ¨¾ö¿;ÿ Aæß†ÿ[ÿ þæ¨ LÿÀÿç̈ æÀÿç̄ ÿ >
FÜÿæ Ó¯ÿö[ÿçþ§ {Lÿ{†ÿ Aæß†ÿ[ÿ þæ ç̈̈ æÀÿç̄ ÿ > þæ¨Lÿ ÓçàÿçƒÀÿLÿë ë̈[ÿ¯ÿöæÀÿ {’ÿQ >

 ÷̈{†ÿ¿Lÿ ’ÿëBsç ¯ÿÝ `ÿçÜÿ§ þš{Àÿ D’ÿæÜÿÀÿ~ mL F¯ÿó mL þš{Àÿ Aæß†ÿ[ÿ ¨æ$öLÿ¿ {Lÿ{†ÿ
Óí`ÿç†ÿ {ÜÿæBdç ?

`ÿç†ÿ÷ 
mLÀÿ

FLÿ {WæÁÿ
’ÿÜÿç

¨¿æ{Lÿsú

`ÿç†ÿ÷ 5.15 : ÿ¯ÿçμÿçŸ äþ†ÿæÀÿ þæ¨Lÿ ÓçàÿçƒÀÿ

Lÿæ¾ö¿LÿÁÿæ¨  5.4 : AæÓ  Aæ{þ ¨¾ö¿{ ÿ̄ä~ LÿÀÿç̄ ÿæ F ÿ̄ó S~[ÿæ LÿÀÿç̄ ÿæ

{ÜÿDdç þæ¨Lÿ ÓçàÿçƒÀÿ > `ÿç†ÿ÷ {Àÿ ’ÿÉöæBàÿæμÿÁÿç
FÜÿæ FLÿ ÓÀÿë, Ó́bÿ, ÓçàÿçƒÀÿ AæLÿõ†ÿçÀÿ ̈ æ†ÿ÷ ¾æÜÿæÀÿ {SæsçF
¨æÉö́ {Qæàÿæ F ÿ̄ó A[ÿ¿ ̈ æÉö́ ̄ ÿ¢ÿ $æF > ÓçàÿçƒÀÿ{Àÿ Ó´bÿ
¨æÉö́ D¨{Àÿ AZÿç†ÿ `ÿçÜÿ§ †ÿÀÿÁÿ ¨’ÿæ$öÀÿ Aæß†ÿ[ÿ Óí̀ ÿç†ÿ
Lÿ{Àÿ > FLÿ †ÿÀÿÁÿ ̈ ’ÿæ$öÀÿ Aæ¯ÿÉ¿Lÿêß ̈ Àÿçþæ~Lÿë þæ ç̄̈ ÿæ
¨æBô Aæ{þ FÜÿæLÿë ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¨æÀÿç¯ÿæ > þæ¨
ÓçàÿçƒÀÿSëÝçLÿ Aæß†ÿ[ÿ þæ¨ç̄ ÿæ ¨æBô ÿ̄çμÿçŸ AæLÿæÀÿ{Àÿ
D¨àÿ², ¾$æ:- mL mL, mL mL

mL mL B†ÿ¿æ’ÿç `ÿç†ÿ÷ > FÜÿç þæ¨Lÿ
ÓçàÿçƒÀÿ ’ÿ´æÀÿæ {Lÿ{†ÿ ÓvÿçLÿú μÿæ¯ÿ{Àÿ Aæ{þ þæ¨
LÿÀÿç̈ æÀÿç̄ ÿæ ? AæÓ fæ~ç̄ ÿæ !
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 How many smaller divisions are there between the two bigger marks?
 How much volume does one small division indicate?

The smallest volume that the measuring cylinder can read is__________.
For the measuring cylinder shown in Fig. 9.16, the

volume difference indicated between 10 mL and 20 mL,
or between 40 mL and 50 mL, is 10 mL.

The number of divisions between these marks is 10.
So, one small division can read 10 ÷ 10 = 1 mL.

That is, the smallest value that this measuring cylinder can read is 1
mL.
The smallest volume that a measuring cylinder can measure depends
on the capacity of the measuring cylinder. Usually it is 0.1 mL in smaller
measuring cylinders with a capacity of 10 mL or 25 mL, it is 1 mL in
a 100 mL measuring cylinder, 2 mL in a 250 mL measuring cylinder,
and 5 mL in a 500 mL measuring cylinder. Suppose we want to take
70 mL of water. If we use a 50 mL measuring cylinder, it would not be
possible to measure 70 mL of water in one step. First, we have to
measure 50 mL water and then 20 mL. Measuring volume in more
than one step is not convenient. On the other hand, if a 250 mL or 500
mL measuring cylinder is used, the measurement can be done in one
step but the accuracy would be reduced as the smallest volume that
these measuring cylinders can measure is greater than that of a 100
mL measuring cylinder. Hence, a 100 mL measuring cylinder is the
best choice for this measurement.

Why are measuring cylinders
always designed narrow and
tall instead of wider and short
like a beaker?

Activity 5.5: Let us measure

 Place a clean, dry measuring cylinder on a flat surface.
 Pour water slowly into the measuring cylinder up to the required mark,

as shown in Fig. 5.17.
 If required, adjust the level of water in the measuring cylinder by adding

or removing a small amount of water using a dropper.
 On careful observation, you will notice that the water inside the

measuring cylinder forms a curved surface. This curved surface is called
the meniscus (Fig. 5.18).

 Read the mark on the measuring cylinder that coincides with the bottom
of the meniscus for water or other colourless liquids.

 Make sure that the eyes are at level with the bottom of the meniscus
while noting the readings as shown in Fig. 5.18.

Fig. 5.16:
Measuring cylinder

of 100 mL
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`ÿç†ÿ÷ 5.16 : ÿ
mLÀÿ þæ¨

ÓçàÿçƒÀÿ

 ’ÿëBsç ¯ÿÝ `ÿçÜÿ§ þš{Àÿ {Lÿ{†ÿæsç {dæs ¯ÿçμÿæf[ÿ Adç ?
 {SæsçF {dæs ¯ÿçμÿæf[ÿ {Lÿ{†ÿ Aæß†ÿ[ÿ Óí̀ ÿæB$æF ?

þæ¨Lÿ ÓçàÿçƒÀÿ{Àÿ ¨Þç {ÜÿD$#̄ ÿæ Ó¯ÿëvÿæÀÿë äë’ÿ÷†ÿþ Aæß†ÿ[ÿ {ÜÿDdç __________ >
þæ¨Lÿ ÓçàÿçƒÀÿSëÝçLÿë Ó¯ÿö’ÿæ LÿæÜÿ]Lÿç FLÿ
¯ÿçLÿÀÿ ̈ Àÿç { ÿ̀òÝæ F¯ÿó {dæs LÿÀÿç̄ ÿæ
¨Àÿç̄ ÿˆÿöê ÓÀÿë F¯ÿó àÿºæ μÿæ¯ÿ{Àÿ
†ÿçAæÀÿç LÿÀÿæ¾æF >

Lÿæ¾ö¿LÿÁÿæ¨  5.5 : AæÓ þæ ç̈̄ ÿæ
 FLÿ Óþ†ÿÁÿ ṏÏ{Àÿ FLÿ Óüÿæ H ÉëQ#àÿæ þæ¨Lÿ ÓçàÿçƒÀÿ ÀÿQ >
 `ÿç†ÿ÷ {Àÿ {’ÿQæ¾æB$#̄ ÿæ ¨Àÿç, þæ¨Lÿ ÓçàÿçƒÀÿ{Àÿ Aæ¯ÿÉ¿Lÿ ÿ̀çÜÿ§ ¨¾ö¿;ÿ

™ê{Àÿ ™ê{Àÿ fÁÿ ÞæÁÿ >
 ¾’ÿç Aæ ÿ̄É¿Lÿ ÜÿëF xÿ÷̈ Àÿ ÓæÜÿ¾¿{Àÿ AÅÿ ¨Àÿçþæ~Àÿ fÁÿ þçÉæB Lÿçºæ ¯ÿæÜÿæÀÿ LÿÀÿç

þæ¨Lÿ ÓçàÿçƒÀÿ{Àÿ fÁÿÀÿ ÖÀÿLÿë mL`ÿçÜÿ§ ÓÜÿç†ÿ Óþæ[ÿ LÿÀÿ >

`ÿç†ÿ÷ {Àÿ {’ÿQæ¾æB$# ÿ̄æ þæ¨Lÿ ÓçàÿçƒÀÿ ¨æBô,
mL F¯ÿó mL þš{Àÿ Lÿçºæ mL F¯ÿó mL

þš{Àÿ Óí̀ ÿç†ÿ Aæß†ÿ[ÿ ¨æ$öLÿ¿ {ÜÿDdç mL  >

FÜÿç `ÿçÜÿ§SëÝçLÿ þš{Àÿ ¯ÿçμÿæf[ÿ ÓóQ¿æ  >
{†ÿ~ë, {SæsçF {dæs ¯ÿçμÿæf[ÿ  ÷ mL ¨Þç ¨æÀÿç̄ ÿæ >
A$öæ†ÿú, FÜÿç þæ¨Lÿ ÓçàÿçƒÀÿ ’ÿ́æÀÿæ ̈ Þæ¾æB¨æÀÿë$#̄ ÿæ Aæß†ÿ[ÿÀÿ Ó ÿ̄ëvÿæÀÿë {dæs þíàÿ¿ {ÜÿDdç mL
FLÿ þæ¨Lÿ ÓçàÿçƒÀÿ þæ¨ LÿÀÿç̈ æÀÿë$#̄ ÿæ Ó¯ÿö[ÿçþ§ Aæß†ÿ[ÿ FÜÿæÀÿ ™æÀÿ~ äþ†ÿæ D¨{Àÿ [ÿçμÿöÀÿ
Lÿ{Àÿ > Óæ™æÀÿ~†ÿ… mL Lÿçºæ mL äþ†ÿæ ¯ÿçÉçÎ {dæs þæ¨Lÿ ÓçàÿçƒÀÿ{Àÿ FÜÿæ 
mL F¯ÿó mL þæ¨Lÿ ÓçàÿçƒÀÿ{Àÿ mL mL þæ¨Lÿ ÓçàÿçƒÀÿ{Àÿ mL F ÿ̄ó

mL þæ¨Lÿ ÓçàÿçƒÀÿ{Àÿ mL {ÜÿæB$æF > þ{[ÿLÿÀÿæ¾æD Aæ{þ mL fÁÿ {[ÿ¯ÿæLÿë
`ÿæÜÿëôdë > ¾’ÿç Aæ{þ mL þæ¨Lÿ ÓçàÿçƒÀÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿë, {†ÿ{¯ÿ {SæsçF $Àÿ{Àÿ mL
fÁÿ þæ ç̈̄ ÿæ Ó»¯ÿ {Üÿ¯ÿ [ÿæÜÿ] > ÷̈${þ, AæþLÿë mL fÁÿ þæ¨ç̄ ÿæLÿë ¨Ýç¯ÿ F¯ÿó †ÿæ'¨{Àÿ

mL þæ ç̈̄ ÿæLÿë ¨Ýç̄ ÿ > {SæsçFÀÿë A™#Lÿ $Àÿ{Àÿ Aæß†ÿ[ÿ þæ ç̈̄ ÿæ Óë̄ ÿç™æf[ÿLÿ [ÿë{Üÿô >
A[ÿ¿¨ä{Àÿ, mL Lÿçºæ mL þæ¨Lÿ ÓçàÿçƒÀÿ{Àÿ FÜÿæ FLÿæ$Àÿ{Lÿ þæ¨
LÿÀÿæ¾æB¨æÀÿç{àÿ þš FÜÿæÀÿ ÓvÿçLÿ†ÿæ Üÿ÷æÓ ¨æB¯ÿ, LÿæÀÿ~ þæ¨Lÿ ÓçàÿçƒÀÿÀÿ Ó¯ÿëvÿæÀÿë {dæs
Aæß†ÿ[ÿ mL þæ¨Lÿ ÓçàÿçƒÀ vÿæÀÿë A™#Lÿ ÀÿÜÿç̄ ÿæ {¾æSëô ÓvÿçLÿ†ÿæ Üÿ÷æÓ¨æF > {†ÿ~ë FÜÿç
Aæß†ÿ[ÿÀÿ vÿçLÿú þæ¨ ¨æBô mL þæ¨Lÿ ÓçàÿçƒÀÿ {ÜÿDdç Ó{¯ÿæö̂ ÿþ ¯ÿçLÿÅÿ >

 šæ[ÿÀÿ ÓÜÿç†ÿ àÿä¿ Lÿ{àÿ †ÿë{þ {’ÿQ#̄ ÿ {¾ þæ¨Lÿ ÓçàÿçƒÀÿ μÿç†ÿ{Àÿ fÁÿ FLÿ ¯ÿLÿ÷ ṏÏ ÓõÎç LÿÀÿçdç >
FÜÿç ¯ÿLÿ÷̈ õÏLÿë "{þ[ÿçÓúLÿÓú' LÿëÜÿæ¾æF `ÿç†ÿ÷ >

 fÁÿ Lÿçºæ A[ÿ¿æ[ÿ¿ ÀÿèÿÜÿê[ÿ †ÿÀÿÁÿ ¨’ÿæ$ö ¨æBô þç[ÿçÓúLÿÓú †ÿÁÿ AóÉ ÓÜÿç†ÿ {þÁÿ QæD$#̄ ÿæ þæ¨Lÿ
ÓçàÿçƒÀÿ{Àÿ $#̄ ÿæ `ÿçÜÿ§Lÿë ¨Þ >

 `ÿç†ÿ÷ {Àÿ {’ÿQæ¾æB$#̄ ÿæ ¨ævÿ¿æZÿSëÝçLÿë àÿä¿ LÿÀÿç̄ ÿæ Óþß{Àÿ AæQ# {¾¨Àÿç {þ[ÿçÓúLÿÓúÀÿ †ÿÁÿ
μÿæSÓÜÿç†ÿ Óþæ[ÿ Àÿ{Üÿ †ÿæÜÿæ [ÿçÊÿç†ÿ LÿÀÿ >
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 Once it reaches the required level—that is, 50 mL — transfer this water to the required
container.
In case of coloured liquids the mark on the measuring cylinder should coincide with

the top of the meniscus!
Determining volume of solid objects with regular shapes

Activity 5.6: Let us calculate

 Collect various objects with a cuboid shapes, such as a notebook, a shoe box, or a
dice.

 Measure the length (l), width (w), and height (h) of the objects using a scale. Suppose
the length of the notebook is 25 cm, the width is 18 cm, and the height is 2 cm.

 Calculate the volume by using the following formula.
Volume = l × w × h

Volume = 25 cm × 18 cm × 2 cm = 900 cm3

 Record in your notebook.
Determining volume of objects with irregular shapes

Imagine you have an object, like a stone, that does not have a regular shape. To
calculate its density, the main challenge is to find its volume. Let us learn how the volume
of a solid with an irregular shape can be determined.

Fig. 5.18: Measuring the
reading

Fig. 5.17: Pouring water
into the measuring cylinder

I wonder how the
level of a coloured
liquid is measured?

Ever heard of

It’s an important factor in accurately measuring liquid
volume. The curvature of the Meniscus can be either
concave or convex, depending on the liquid and the
material of the container.

Meniscus
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 fÁÿ Aæ¯ÿÉ¿Lÿ ÖÀÿ-A$öæ†ÿú þçàÿçàÿçsÀÿ ¨Üÿoç̄ ÿæ ¨{Àÿ FÜÿç fÁÿLÿë Aæ¯ÿÉ¿Lÿ ¨æ†ÿ÷Lÿë ×æ[ÿæ;ÿÀÿ LÿÀÿ >
Àÿèÿê[ÿ †ÿÀÿÁÿ ¨’ÿæ$ö {ä†ÿ÷{Àÿ þæ¨Lÿ ÓçàÿçƒÀÿ{Àÿ $#̄ ÿæ `ÿçÜÿ§ {þ[ÿçÓúLÿÓú D¨Àÿ AóÉ ÓÜÿç†ÿ {þÁÿ QæF >

Lÿæ¾ö¿LÿÁÿæ¨  5.6 : AæÓ S~[ÿæ LÿÀÿç̄ ÿæ
 W[ÿæLÿõ†ÿç ¯ÿçμÿçŸ ¯ÿÖì {¾¨ÀÿçLÿç FLÿ {[ÿæs ÿ̄ëLÿú, {fæ†ÿæ {QæÁÿ Lÿçºæ àÿëxÿë {Sæsç ÓóS÷Üÿ LÿÀÿ >
 FLÿ {Ôÿàÿú ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç ̄ ÿÖìSëÝçLÿÀÿ àÿº (l) ¨÷× (w) F¯ÿó Daÿ†ÿæ(h) þæ¨ > þ{[ÿLÿÀÿ {[ÿæsú̄ ÿëLÿúÀÿ àÿº

cm HÓæÀÿ cm F¯ÿó Daÿ†ÿæ cm >
 [ÿçþ§àÿçQ#†ÿ Óí†ÿ÷ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç Aæß†ÿ[ÿ S~[ÿæ LÿÀÿ >

Aæß†ÿ[ÿ l × w × h
 Aæß†ÿ[ÿ 25 cm × 18 cm × 2 cm  900 cm3

 FÜÿæLÿë Qæ†ÿæ{Àÿ {àÿQ# ÀÿQ >
A[ÿçßþç†ÿ AæLÿõ†ÿçÀÿ ¯ÿÖìÀÿ Aæß†ÿ[ÿ [ÿç‚ÿöß

LÿÅÿ[ÿæ LÿÀÿ {¾ †ÿëþ ¨æQ{Àÿ FLÿ ¨$Àÿ Adç ¾æÜÿæÀÿ [ÿçßþç†ÿ AæLÿõ†ÿç [ÿæÜÿ] > Óæ¢ÿ÷†ÿæ S~[ÿæ LÿÀÿç̄ ÿæ ¨æBô
÷̈${þ FÜÿæÀÿ Aæß†ÿ[ÿ [ÿç‚ÿöß LÿÀÿç̄ ÿæLÿë {Üÿ̄ ÿ > {†ÿ{¯ÿ AæÓ FÜÿç̈ Àÿç A[ÿçßþç†ÿ AæLÿõ†ÿçÀÿ Lÿvÿç[ÿ ¯ÿÖìÀÿ

Aæß†ÿ[ÿ [ÿç‚ÿöß LÿÀÿç̄ ÿæÀÿ D¨æß ÉçQ#̄ ÿæ >

`ÿç†ÿ÷ 5.18 : ÿ¨ævÿ¿æZÿ þæ¨ LÿÀÿç¯ÿæ`ÿç†ÿ÷ 5.17 : ÿþæ¨Lÿ ÓçàÿçƒÀÿ{Àÿ
fÁÿ ÞæÁÿç¯ÿæ

þëô AæÊÿ¾ö¿ {ÜÿDdç {¾
Àÿèÿê[ÿ †ÿÀÿÁÿ ¨’ÿæ$öÀÿ ÖÀÿ
Lÿç¨Àÿç þæ¨ LÿÀÿæ¾æF ?

{Lÿ{¯ÿ Éë~çd Lÿç 
†ÿÀÿÁÿÀÿ Aæß†ÿ[ÿLÿë ÓvÿçLÿú Àÿí{¨ þæ¨ç̄ ÿæ ¨æBô þëQ¿ LÿæÀÿLÿ
{ÜÿDdç - {þ[ÿçÓúLÿÓúÀÿ ̄ ÿLÿ÷†ÿæ A ÿ̄†ÿÁÿ Lÿçºæ D ÿ̂Áÿ {ÜÿæB¨æ{Àÿ
¾æÜÿæ †ÿÀÿÁÿ F¯ÿó ¨æ†ÿ÷ †ÿçAæÀÿç {ÜÿæB$#̄ ÿæ ¨’ÿæ$ö D¨{Àÿ
[ÿçμÿöÀÿ Lÿ{Àÿ >

{þ[ÿçÓúLÿÓú

[ÿçßþç†ÿ AæLÿõ†ÿçÀÿ Lÿvÿç[ÿ ¯ÿÖìÀÿ Aæß†ÿ[ÿ [ÿç‚ÿöß
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Activity 5.7: Let us measure

 Collect various objects from your surroundings, such as a stone, metal
keys, and so on.

 Fill a measuring cylinder with water up to any desired volume, say 50
mL (Fig. 5.19(a)) and record the initial volume taken in Table 5.2.

 Tie the object, say a stone, with a thread and slowly lower it into the
measuring cylinder.

 What do you notice?
 Record the final volume after the level rises, say 55 mL, as shown in Fig.

5.19(b).
 Subtract the initial volume from the final volume after the object is put

into the measuring cylinder. This is the volume of the object.
 Record your observations in Table 5.2.

Fig. 5.19: Level of
water

in the measuring
cylinder

(a) Without object;
(b) With object

Table 5.2: Volume of irregular solids

S.No.

Initial volume
of water in

the measuring
cylinder (mL)

(A)

Object

Final volume
of water in

the measuring
cylinder (mL)

(B)

Volume of
water

displaced in
the measuring
cylinder (mL)

(B–A)

Volume
of

the
object
(cm3)

1.
2.

3.

Stone
Metal key
Any other

30 mL 55 mL 5 mL 5 cm3

Note

The values of volume are obtained in units of mL, which
can be written in the equivalent unit cm3 for solids.

We have already learnt to measure the mass and volume of liquids and solids of
different types. These quantities can be used to calculate the density of the object or
the substance.
Let us calculate the density
Density can be calculated using the following formula:

3
3

Mass 16.400gDensity 3.28g / cm
Volume 5cm

  
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Lÿæ¾ö¿LÿÁÿæ¨  5.7 : AæÓ þæ¨ LÿÀÿç̄ ÿæ
 †ÿëþÀÿ `ÿæÀÿç¨æQÀÿë ¨$Àÿ, ™æ†ÿë `ÿæ¯ÿç μÿÁÿç ¯ÿçμÿçŸ ¯ÿÖì ÓóS÷Üÿ LÿÀÿ >
 FLÿ þæ¨Lÿ ÓçàÿçƒÀÿ{Àÿ †ÿëþ Bbÿæ[ÿëÓæ{Àÿ {¾{Lÿò~Óç Aæß†ÿ[ÿÀÿ fÁÿ μÿˆÿ} LÿÀÿ, {¾¨Àÿç

mL `ÿç†ÿ÷ a) F¯ÿó ÓæÀÿ~ê {Àÿ ÷̈æÀÿ»çLÿ Aæß†ÿ[ÿ {àÿQ# ÀÿQ >
 FLÿ ¨$ÀÿLÿë Óí†ÿæ ÓÜÿç†ÿ ¯ÿæ¤ÿ F¯ÿó ™ê{Àÿ ™ê{Àÿ þæ¨Lÿ ÓçàÿçƒÀÿ{Àÿ μÿç†ÿÀÿLÿë HÜÿâæB

’ÿçA >
 †ÿë{þ Lÿ'~ àÿä¿ LÿÀÿëd ?
 fÁÿÖÀÿ ̄ ÿõ•ç ¨{Àÿ A;ÿçþ Aæß†ÿ[ÿ `ÿçÜÿ§ {’ÿQ# {àÿQ# ÀÿQ, þ{[ÿLÿÀÿ `ÿç†ÿ÷ b) {Àÿ

{’ÿQæSàÿæ ¨Àÿç FÜÿæ mL {Üÿàÿæ >
 ¯ÿÖìLÿë þæ¨Lÿ ÓçàÿçƒÀÿ{Àÿ ÀÿQ#̄ ÿæ ¨{Àÿ A;ÿçþ Aæß†ÿ[ÿÀÿë ¨÷æÀÿ»çLÿ Aæß†ÿ[ÿ ¯ÿç{ßæS

LÿÀÿ > FÜÿæ {ÜÿDdç ¯ÿÖìÀÿ Aæß†ÿ[ÿ >
 ÓæÀÿ~ê {Àÿ †ÿëþÀÿ ¨¾ö¿{ ÿ̄ä~SëÝçLÿ {àÿQ# ÀÿQ >

ÓæÀÿ~ê  5.2 : A[ÿçßþç†ÿ Lÿvÿç[ÿÀÿ Aæß†ÿ[ÿ

Lÿ÷.Óó.

þæ¨Lÿ
ÓçàÿçƒÀÿ{Àÿ

fÁÿ{Àÿ ̈ ÷æÀÿ»çLÿ
Aæß†ÿ[ÿ mL

(A)

   ¯ÿÖì

þæ¨Lÿ
ÓçàÿçƒÀÿ{Àÿ

fÁÿ{Àÿ A;ÿçþ
Aæß†ÿ[ÿ mL

(B)

þæ¨Lÿ
ÓçàÿçƒÀÿ{Àÿ

¯ÿç×æ ç̈†ÿ fÁÿÀÿ
Aæß†ÿ[ÿ mL

(B–A)

¯ÿÖìÀÿ
Aæß†ÿ[ÿ
(cm3)

1.
2.

3.

   ¨$Àÿ
  ™æ†ÿ¯ÿ `ÿæ¯ÿç

A[ÿ¿ {Lÿò~Óç
¯ÿÖì

30 mL 55 mL 5 mL 5 cm3

sçª~ê
FÜÿç ̈ ÷LÿæÀÿ{Àÿ [ÿç‚ÿöß LÿÀÿæ¾æB$#̄ ÿæ ̄ ÿÖìÀÿ mLFLÿLÿ{Àÿ ̈ ÷LÿæÉ LÿÀÿæ¾æF, ¾æÜÿæLÿë
Lÿvÿç[ÿ ¨’ÿæ$ö ¨æBô Óþ†ÿëàÿ¿ FLÿLÿ cm3 {Àÿ {àÿQæ¾æB¨æÀÿç̄ ÿ >

Aæ{þ F{¯ÿ ¯ÿçμÿçŸ ÷̈LÿæÀÿÀÿ †ÿÀÿÁÿ F¯ÿó Lÿvÿç[ÿ ¯ÿÖìÀÿ ¯ÿÖì†ÿ´ F¯ÿó Aæß†ÿ[ÿ þæ¨ LÿÀÿç̄ ÿæ ÉçQ#àÿë > {Lÿò~Óç
¨’ÿæ$öÀÿ ¯ÿÖì†ÿ´ H Aæß†ÿ[ÿLÿë {ÓÜÿç ¨’ÿæ$öÀÿ Óæ¢ÿ÷†ÿæ S~[ÿæ LÿÀÿç̄ ÿæ ¨æBô ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æB¨æÀÿç̄ ÿ >
AæÓ Óæ¢ÿ÷†ÿæ S~[ÿæ LÿÀÿç¯ÿæ
[ÿçþ§àÿçQ#†ÿ Óí†ÿ÷ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç Óæ¢ÿ÷†ÿæ S~[ÿæ LÿÀÿæ¾æB¨æÀÿç̄ ÿ 
Óæ¢ÿ÷†ÿæ ¯ÿÖì†ÿ ́ Aæß†ÿ[ÿ g cm3 g cm3

`ÿç†ÿ÷ 5.19 : ÿþæ¨Lÿ
ÓçàÿçƒÀÿ{Àÿ fÁÿÀÿ ÖÀÿ
(a) ¯ÿÖì ¯ÿç[ÿæ (a) ¯ÿÖì

ÓÜÿç†ÿ
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Ever heard of ...

In ancient times, before large ships were
invented, people used bamboo and wooden
logs to travel across rivers and seas (Fig.
5.21). Bamboo was used because it is light,
hollow, and floats easily on water. People
tied bamboo poles together to make rafts
and small boats for fishing, trading, and
crossing water bodies. Wooden logs,Fig. 5.21: Bamboo raft floats on water

especially from strong trees were either hollowed out to make boats or used as
rafts. These simple boats, made from locally available materials, were important
for moving around and connecting different places. Even today, similar traditional
boats made of bamboo or wood are used in some regions—not just for transport,
but also as tourist attractions.

Let us dig deeper!
Did you know that our planet, Earth, is

composed of several layers, such as crust, upper
mantle, lower mantle, outer core, and inner core, each
with its particular range of density? The outermost
layer, called the crust, is the lightest and the density
of the different layers increases as we move towards
the centre (Fig. 5.20). As one moves deeper into the
Earth, both the pressure and the temperature rise
significantly, making the materials heavier and more
compact.

Fig. 5.20: Layers of Earth

5.5.2 Effect of temperature on density
Generally, the density of a substance decreases  with heating and increases with cooling.

This can be explained on the basis of what you have learnt in chapter ‘Particulate Nature
of Matter’. As temperature increases, the particles of a substance
whether, solid, liquid, or gas, tend to move away and spread. This
results in an increase in volume but there is no change in mass.
Since the Density = Mass/Volume, upon heating, the volume
increases and the density decreases. This explains why hot air moves
up as it is less dense than the cool air around it. The hot air balloon
works on the same principle (Fig. 5.22). Fig. 5.22: Rising of hot air balloons
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{Lÿ{¯ÿ Éë~çd Lÿç

÷̈æ`ÿê[ÿ LÿæÁÿ{Àÿ, ¯ÿÝ fæÜÿæf D—ÿæ¯ÿ[ÿ {Üÿ¯ÿæ í̈̄ ÿöÀÿë {àÿæLÿþæ{[ÿ
[ÿ’ÿê F¯ÿó Óþë’ÿ÷{Àÿ ¾æ†ÿ÷æ LÿÀÿç̄ ÿæ ¨æBô ¯ÿæDôÉ F ÿ̄ó Lÿævÿ Sƒç
¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿë$#{àÿ(`ÿç†ÿ÷ ) > ̄ ÿæDôÉ ÜÿæàÿëLÿæ, üÿ æ̧ F¯ÿó ̈ æ~ç{Àÿ
ÓÜÿf{Àÿ μÿæÓë$# ÿ̄æ {Üÿ†ÿë FÜÿæLÿë ÿ̄¿¯ÿÜÿæÀÿ LÿÀÿæ¾æD$#àÿæ > þæd
™Àÿç̄ ÿæ, ÿ̄æ~çf¿ LÿÀÿç̄ ÿæ F¯ÿó [ÿ’ÿê, Üÿ÷’ÿ ¨÷μÿõ†ÿç fÁÿæÉß ¨æÀÿ
LÿÀÿç̄ ÿæ ¨æBô {àÿæLÿþæ{[ÿ ÿ̄æDôÉ QƒLÿë FLÿævÿç ¯ÿæ¤ÿç {μÿÁÿæ F ÿ̄ó
{dæs xÿèÿæ †ÿçAæÀÿç LÿÀÿë$#{àÿ > ¯ÿç{ÉÌ LÿÀÿç ÉNÿ SdÀÿë þçÁÿë$#̄ ÿæ

AæÓ A™#Lÿ A[ÿëšæ[ÿ LÿÀÿç̄ ÿæ !
†ÿë{þ fæ~çd Lÿç Aæþ S÷Üÿ ¨õ$#̄ ÿê μÿçŸ μÿçŸ Óæ¢ÿ÷†ÿæ ¯ÿçÉçÎ A{[ÿLÿ
ÖÀÿ{Àÿ Svÿç†ÿ {ÜÿæBdç > FSëÝçLÿ {Üÿàÿæ μÿí†ÿĹÿú, D¨Àÿ þæ+æàÿ, [ÿçþ§
þæ+æàÿú, ¯ÿæÜÿ¿ {LÿæÀÿú F¯ÿó μÿç†ÿÀÿ {LÿæÀÿú > ¨÷{†ÿ¿Lÿ ÖÀÿÀÿ [ÿçfÓ´
[ÿç”}Î Óæ¢ÿ÷†ÿæ Óêþæ $æF > ¯ÿæÜÿ¿†ÿþ ÖÀÿ μÿí†ÿ́Lÿú Ó¯ÿëvÿæÀÿë ÜÿæàÿëLÿæ
A{s > ¯ÿçμÿçŸ ÖÀÿÀÿ Óæ¢ÿ÷†ÿæ Aæ{þ {Lÿ¢ÿ÷ AæÝLÿë ¾ç̄ ÿæ ÓÜÿç†ÿ ¯ÿõ•ç
¨æF(`ÿç†ÿ÷ ) > ṏ$#̄ ÿêÀÿ {Lÿ¢ÿ÷ AæÝLÿë ¾ç̄ ÿæ ÓÜÿç†ÿ `ÿæ¨ F¯ÿó
†ÿæ¨þæ†ÿ÷æ Dμÿß D{àÿâQ[ÿêß μÿæ¯ÿ{Àÿ ¯ÿõ•ç ¨æF, ¾æÜÿæ ¯ÿÖìSëÝçLÿë
A™#Lÿ μÿæÀÿê F¯ÿó W[ÿ LÿÀÿæF >

`ÿç†ÿ÷ 5.20 : ÿ ṏ$#¯ÿêÀÿ ÖÀÿ

Óæ¢ÿ÷†ÿæ D¨{Àÿ †ÿæ¨þæ†ÿ÷æÀÿ ÷̈μÿæ¯ÿ
Óæ™æÀÿ~†ÿ…, Dˆÿæ¨ ¯ÿõ•ç ÓÜÿç†ÿ FLÿ ¨’ÿæ$öÀÿ Óæ¢ÿ÷†ÿæ Üÿ÷æÓ {Üÿ ÿ̄æ F¯ÿó †ÿæ¨þæ†ÿ÷æ Lÿþú ÓÜÿç†ÿ Óæ¢ÿ÷†ÿæ ÿ̄õ•ç ¨æF >

`ÿç†ÿ÷ 5.22 : ÿSÀÿþ ¯ÿæßë¨í‚ÿö
{¯ÿàÿë[ÿú

Lÿævÿ SƒçSëÝçLÿë üÿ¸æ LÿÀÿç xÿèÿæ †ÿçAæÀÿç LÿÀÿæ¾æD$#àÿæ Lÿçºæ {μÿÁÿæ μÿæ ÿ̄{Àÿ ÿ̄¿¯ÿÜÿõ†ÿ {ÜÿD$#àÿæ >
×æ[ÿêß μÿǣ ÿ{Àÿ D¨àÿ² ÓæþS÷ê{Àÿ †ÿçAæÀÿç FÜÿç ÓÀÿÁÿ xÿèÿæSëÝçLÿ ̄ ÿçμÿçŸ ×æ[ÿLÿë ¾æ†ÿæßæ†ÿ F ÿ̄ó Óó{¾æS
LÿÀÿç̄ ÿæ ¨æBô SëÀÿë†ÿ́̈ í‚ÿö $#àÿæ > F¨ÀÿçLÿç Aæfç þš ÿ̄æDôÉ Lÿçºæ Lÿævÿ{Àÿ †ÿçAæÀÿç Óæþæ[ÿ ¨æÀÿ̧ ÀÿçLÿ xÿèÿæ
Dμÿß ¨Àÿç̄ ÿÜÿ[ÿ H ¨¾ö¿s[ÿÀÿ AæLÿÌö~ μÿǣ ÿ{Àÿ Lÿçdç AoÁÿ{Àÿ ÿ̄¿¯ÿÜÿæÀÿ LÿÀÿæ¾æDdç >

`ÿç†ÿ÷ 5.21 : ÿ¨æ~ç D¨{Àÿ
μÿæÓë$#¯ÿæ ¯ÿæDôÉ {μÿÁÿæ

FÜÿæLÿë †ÿë{þ "¨’ÿæ$öÀÿ Lÿ~çLÿæ ̈ ÷Lÿõ†ÿç' Ašæß{Àÿ ¾æÜÿæ fæ~çd †ÿæÜÿæ Aæ™æÀÿ{Àÿ
¯ÿëlæ¾æB ¨æÀÿç̄ ÿ > †ÿæ¨þæ†ÿ÷æ ¯ÿõ•ç ¨æB{àÿ Lÿvÿç[ÿ, †ÿÀÿÁÿ H S¿æÓú, ÓþÖ
÷̈LÿæÀÿ ¨’ÿæ$ö{Àÿ Lÿ~çLÿæSëÝçLÿ ¨ÀÿØÀÿvÿæÀÿë ’ÿí{ÀÿB ¾æAæ;ÿç H ¯ÿçÖæÀÿç†ÿ ×æ[ÿ

A™#LÿæÀÿ LÿÀÿ;ÿç > FÜÿæ üÿÁÿ{Àÿ Aæß†ÿ[ÿ{Àÿ ¯ÿõ•ç ÜÿëF Lÿç;ÿë ¯ÿÖì†ÿ́{Àÿ {Lÿò~Óç
¨Àÿç̄ ÿˆÿö[ÿ ÜÿëF [ÿæÜÿ] > {¾{Üÿ†ÿë Óæ¢ÿ÷†ÿæ ¯ÿÖì†ÿ́/Aæß†ÿ[ÿ, {†ÿ~ë SÀÿþ LÿÀÿç̄ ÿæ
Óþß{Àÿ, Aæß†ÿ[ÿ ̄ ÿõ•ç ̈ æF F¯ÿó Óæ¢ÿ÷†ÿæ Üÿ÷æÓ ̈ æF > {Ó$#̈ æBô ̀ ÿæÀÿç̈ æQ{Àÿ
$#̄ ÿæ $ƒæ ¯ÿæßë †ÿëÁÿ[ÿæ{Àÿ SÀÿþ ÿ̄æßëÀÿ Óæ¢ÿ÷†ÿæ Lÿþú $#̄ ÿæÀÿë †ÿæÜÿæ D¨ÀÿLÿë
D{vÿ > SÀÿþ ¯ÿæßë̈ í‚ÿö {¯ÿàÿë[ÿú FÜÿç Óç•æ;ÿ{Àÿ Lÿæ¾ö¿Lÿ{Àÿ(`ÿç†ÿ÷ ) >

μÿí†ÿ´Lÿú

D¨Àÿ þæ+æàÿú

[ÿçþ§ þæ+æàÿú

¯ÿæÜÿ¿ {LÿæÀÿú
(†ÿÀÿÁÿ)

μÿç†ÿÀÿ {LÿæÀÿú(Lÿvÿç[ÿ)
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5.5.3 Effect of pressure on density
Pressure affects density differently depending on the state of matter. For gases, increasing
pressure causes the particles to move closer together. As a result, the volume of the gas
decreases and its density increases. In the case of liquids, pressure has a small effect because
they are nearly incompressible. We have learnt in chapter ‘Particulate Nature of Matter’ that
the particles in solids are very close to each other. So, how is the density of solids affected
when pressure is applied? Solids are even less affected by pressure than liquids, and changes
in their density are usually negligible.

Ever heard of ...

Ever heard of ...

Why does ice float on water? Ice floats on
water because it is lighter than liquid water
(Fig. 5.23). Water has a special property
that its density is highest at 4 °C. It means
water is heaviest at 4 °C. As the
temperature drops, and water turns into ice
at 0 °C, it undergoes a change in
structure—the particles arrange
themselves in a way that takes up more
space. This process is called expansion. Because the same amount of water now
occupies a larger volume, its density decreases. As a result, ice becomes lighter
than liquid water and floats on its surface. This is important for animals living in
lakes and oceans because ice floats, it forms a layer on top, keeping the water
underneath warm enough for fish and other creatures to survive, even in extremely
cold weather.

Fig. 5.23: Ice floats on water

¨ Take a glass tumbler and fill it with tap water. Carefully
place a raw whole egg into the water and observe what
happens. You will notice that the egg sinks to the bottom
(Fig. 5.24).

¨ What change can you make to this setup to make the egg
float in water instead of sinking?

¨ In this chapter, you have learnt the concept of density and
how it explains partially why some objects float while
others sink.

Fig. 5.24: Raw
whole egg sinks in

water
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Óæ¢ÿ÷†ÿæ D¨{Àÿ `ÿæ¨Àÿ ÷̈μÿæ¯ÿ
¨’ÿæ$öÀÿ A¯ÿ×æ A[ÿë¾æßê ̀ ÿæ¨ Óæ¢ÿ÷†ÿæLÿë μÿçŸ μÿçŸ μÿæ¯ÿ{Àÿ ̈ ÷μÿæ¯ÿç†ÿ LÿÀÿç$æF > S¿æÓúSëÝçLÿ D¨{Àÿ ̀ ÿæ¨ ̄ ÿõ•ç
¨æB{àÿ †ÿæ'Àÿ Lÿ~çLÿæSëÝçLÿ ¨ÀÿØÀÿ [ÿçLÿsLÿë AæÓ;ÿç > üÿÁÿÓÀ́ÿí̈  S¿æÓúÀÿ Aæß†ÿ[ÿ Üÿ÷æÓ ¨æF F¯ÿó FÜÿæÀÿ
Óæ¢ÿ÷†ÿæ ÿ̄õ•ç ¨æF > †ÿÀÿÁÿ ¨’ÿæ$ö ÷̈æß AÓó¨êÝçß {ÜÿæB$#̄ ÿæÀÿë †ÿæÜÿæ D¨{Àÿ `ÿæ¨Àÿ ̈ ÷μÿæ¯ÿ Lÿþú $æF > Aæ{þ
"¨’ÿæ$öÀÿ Lÿ~çLÿæ ÷̈Lÿõ†ÿç' Ašæß{Àÿ ÉçQ#dë {¾ Lÿvÿç[ÿ ̈ ’ÿæ$ö{Àÿ Lÿ~çLÿæSëÝçLÿ ¨ÀÿØÀÿÀÿ ¯ÿÜÿë†ÿ [ÿçLÿs†ÿÀÿ > {†ÿ~ë,
`ÿæ¨ ÷̈{ßæS ’ÿ́æÀÿæ Lÿvÿç[ÿ ¨’ÿæ$öÀÿ Óæ¢ÿ÷†ÿæ ¨÷μÿæ¯ÿç†ÿ ÜÿëF Lÿç ? Lÿvÿç[ÿ ¨’ÿæ$öSëÝçLÿ †ÿÀÿÁÿ †ÿëÁÿ[ÿæ{Àÿ Lÿþú
÷̈μÿæ¯ÿç†ÿ ÜÿëA;ÿç, F¯ÿó {Óþæ[ÿZÿÀÿ Óæ¢ÿ÷†ÿæ{Àÿ ¨Àÿç̄ ÿˆÿö[ÿ Óæ™æÀÿ~ [ÿS~¿ {ÜÿæB$æF >

{Lÿ{¯ÿ Éë~çd Lÿç 

{Lÿ{¯ÿ Éë~çd Lÿç

ÿ̄Àÿüÿ LÿæÜÿ]Lÿç fàÿ D¨{Àÿ μÿæ{Ó ? fÁÿvÿæÀÿë ÜÿæàÿëLÿæ
{ÜÿæB$#̄ ÿæÀÿë ̄ ÿÀÿüÿ fÁÿ D¨{Àÿ μÿæ{Ó( ÿ̀ç†ÿ÷ ) >
fÁÿÀÿ FLÿ ÿ̄ç{ÉÌ Së~ Adç {¾ FÜÿæÀÿ Óæ¢ÿ÷†ÿæ

°C {Àÿ Ó¯ÿöæ™#Lÿ > FÜÿæÀÿ A$ö {ÜÿDdç °C {Àÿ
fÁÿ Ó¯ÿöæ™#Lÿ μÿæÀÿê {ÜÿæB$æF > †ÿæ¨þæ†ÿ÷æ Üÿ÷æÓ
¨æB °C {Àÿ ¨Üÿoç{àÿ fÁÿ ÿ̄Àÿüÿ{Àÿ ¨Àÿç~†ÿ
ÜÿëF > FÜÿç Óþß{Àÿ fÁÿÀÿ Aæμÿ¿;ÿÀÿê~ Svÿ[ÿ{Àÿ
¨Àÿç̄ ÿ̂ ÿö[ÿ {¾æSëô Lÿ~çLÿæSëÝçLÿ FÜÿç̈ Àÿç μÿæ ÿ̄{Àÿ ÓfæÝç `ÿç†ÿ÷ 5.23 : ÿfÁÿ D¨{Àÿ μÿæÓë$#̄ ÿæ ¯ÿÀÿüÿ

 FLÿ Lÿæ`ÿ SâæÓ [ÿçA F¯ÿó FÜÿæLÿë s¿æ ú̈ fÁÿ{Àÿ í̈‚ÿö LÿÀÿ > fÁÿ{Àÿ FLÿ
Lÿoæ AƒæLÿë Ó†ÿLÿö†ÿæÀÿ ÓÜÿç†ÿ ÀÿQ F¯ÿó Lÿ'~ {ÜÿDdç àÿä¿ LÿÀÿ > †ÿë{þ
{’ÿQ#̄ ÿ {¾ Aƒæsç †ÿÁÿLÿë ¯ÿëÝç¾æDdç `ÿç†ÿ÷ >

 FÜÿç ¨Àÿêä~{Àÿ †ÿë{þ Lÿ'~ Lÿ{àÿ Aƒæ ¯ÿëÝç̄ ÿæ ¨Àÿç̄ ÿ{ˆÿö fÁÿ{Àÿ
μÿæÓç̄ ÿ ?

 FÜÿç Ašæß{Àÿ, †ÿë{þ Óæ¢ÿ÷†ÿæÀÿ ™æÀÿ~æ ¨æBàÿ > Lÿçdç ¯ÿÖì LÿæÜÿ]Lÿç
μÿæ{Ó H Lÿçdç ¯ÿÖì ¯ÿëÝç¾æF †ÿæÜÿæLÿë Óæ¢ÿ÷†ÿæ Lÿç̈ Àÿç AæóÉçLÿ μÿæ ÿ̄{Àÿ
¯ÿ¿æQ¿æ Lÿ{Àÿ, {Ó ÿ̄çÌß{Àÿ fæ~çàÿ >

`ÿç†ÿ÷ 5.24 : ÿLÿoæ
Aƒæ fÁÿ{Àÿ
¯ÿëÝç¾æF

ÜÿëA;ÿç ¾æÜÿæ A™#Lÿ ×æ[ÿ [ÿçF > FÜÿç ̈ ÷Lÿ÷çßæLÿë ̈ ÷ÓæÀÿ~ LÿëÜÿæ¾æF > {¾{Üÿ†ÿë Óþæ[ÿ ̈ Àÿçþæ~Àÿ fÁÿ
¯ÿˆÿöþæ[ÿ A™#Lÿ ̈ Àÿçþæ~{Àÿ Aæß†ÿ[ÿ A™#LÿæÀÿ Lÿ{Àÿ, FÜÿæÀÿ Óæ¢ÿ÷†ÿæ Üÿ÷æÓ ̈ æF > üÿÁÿÓ́Àÿí̈  Lÿvÿç[ÿ
¯ÿÀÿüÿ †ÿÀÿÁÿ fÁÿ A{¨äæ ÜÿæàÿëLÿæ {ÜÿæB¾æF F¯ÿó FÜÿæÀÿ ̈ õÏ{Àÿ μÿæ{Ó > Üÿ÷’ÿ F ÿ̄ó þÜÿæÓæSÀÿ{Àÿ
¯ÿæÓ LÿÀÿë$#̄ ÿæ ÷̈æ~êþæ[ÿZÿ ̈ æBô FÜÿæ SëÀÿë†ÿ´̈ í‚ÿö, LÿæÀÿ~ ̄ ÿÀÿüÿ {¾{†ÿ{¯ÿ{Áÿ fÁÿ ̈ õÏ{Àÿ μÿæ{Ó
FÜÿæ fÁÿ D¨{Àÿ FLÿ ÖÀÿ ÓõÎç ÜÿëF, ¾æÜÿæ A†ÿ¿™#Lÿ $ƒæ ̈ æ~ç̈ æS{Àÿ þš þæd F¯ÿó A[ÿ¿æ[ÿ¿
¨÷æ~êþæ[ÿZÿ ¨æBô †ÿÁÿ ÖÀÿÀÿ fÁÿLÿë ¾{$Î DÌ½ Àÿ{Q >AP SCERT
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 A solution is said to be formed when two or more substances mix to form a uniform
mixture.

 In the solution formed by dissolving a solid in a liquid, the solid component is
known as a solute and the liquid component is known as a solvent.

  In a solution formed by mixing two liquids, the component present in less quantity
is known as solute and the other component is called solvent.

 In air, nitrogen is considered as a solvent, while oxygen, argon, carbon dioxide,
and other gases are considered as solutes.

 A solution in which the maximum amount of solute has been dissolved, and no
more of it can be dissolved at that temperature is called a saturated solution.

 A solution in which more solute can be dissolved at a given temperature is called
an unsaturated solution.

 Solubility is the maximum amount of solute that can be dissolved in a fixed quantity
(100 mL) of a solution or a solvent at a particular temperature.

 Generally, in liquids, the solubility of solids increases and that of gases decreases
with an increase in temperature.

 The amount of matter present in an object is known as its mass.
 The space occupied by an object or a substance is known as its volume.
 Devices used to measure mass and volume are a weighing balance and a measuring

cylinder, respectively.
 The mass per unit volume of a substance is known as its density

(Density = Mass/Volume).
 Generally, density decreases with an increase in temperature and pressure affects

density differently depending on the state of matter.

Keywords

Solute Solvent Non-uniform mixture

Solution Dissolve Unsaturated solution

Saturated solution Dilute solution Concentrated solution

SinkSolubility Float

Density Relative Density Digital weighing balance

Measuring cylinder Meniscus Regular shaped solid

Snapshots
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 {¾{†ÿ{¯ÿ{Áÿ ’ÿëB Lÿçºæ †ÿæ'vÿæÀÿë A™#Lÿ ¨’ÿæ$ö þçÉç FLÿ ÓþÀÿí̈ ê þçÉ÷~ ÓõÎç Lÿ{Àÿ, {Ó{†ÿ{¯ÿ{Áÿ FLÿ
’ÿ÷ ÿ̄~ Svÿç†ÿ ÜÿëF { ÿ̄æàÿç LÿëÜÿæ¾æF >

 FLÿ †ÿÀÿÁÿ ¨’ÿæ$ö{Àÿ Lÿvÿç[ÿ ¨’ÿæ$öLÿë ’ÿ÷̄ ÿêμÿí†ÿ LÿÀÿç {¾Dô ’ÿ÷̄ ÿ~ ÓõÎç ÜÿëF, {Ó$#{Àÿ Lÿvÿç[ÿ D¨æ’ÿæ[ÿLÿë
’ÿ÷æ¯ÿ¿ F¯ÿó †ÿÀÿÁÿ D¨æ’ÿæ[ÿLÿë ’ÿ÷æ¯ÿLÿ LÿëÜÿæ¾æF >

 ’ÿëBsç †ÿÀÿÁÿ ̈ ’ÿæ$öÀÿ þçÉ÷~{Àÿ {¾Dô ’ÿ÷̄ ÿ~ ÓõÎç ÜÿëF, {Ó$#{Àÿ Lÿþú ̈ Àÿçþæ~{Àÿ $#̄ ÿæ D¨æ’ÿæ[ÿLÿë ’ÿ÷æ¯ÿ¿
F¯ÿó A™#Lÿ ¨Àÿçþæ~{Àÿ $#̄ ÿæ D¨æ’ÿæ[ÿLÿë ’ÿ÷æ¯ÿLÿ LÿëÜÿæ¾æF >

 ¯ÿæßë{Àÿ, ¾¯ÿäæÀÿfæ[ÿLÿë ’ÿ÷æ¯ÿLÿ μÿæ¯ÿ{Àÿ ¯ÿç{¯ÿ`ÿ[ÿæ LÿÀÿæ¾æF F¯ÿó AOÿç{f[ÿú, AæSö[ÿ, AèÿæÀÿLÿæþÈ F¯ÿó
A[ÿ¿æ[ÿ¿ S¿æÓúLÿë ’ÿ÷æ¯ÿ¿ μÿæ ÿ̄{Àÿ ¯ÿç{¯ÿ`ÿ[ÿæ LÿÀÿæ¾æF >

 {¾Dô ’ÿ÷̄ ÿ~{Àÿ Ó ÿ̄öæ™#Lÿ ¨Àÿçþæ~{Àÿ ’ÿ÷æ¯ÿ¿ ’ÿ÷̄ ÿêμÿí†ÿ {ÜÿæBÓæÀÿçdç F¯ÿó {ÓÜÿç †ÿæ¨þæ†ÿ÷æ{Àÿ F$#{Àÿ
AæD A™#Lÿ ’ÿ÷æ¯ÿ¿ ’ÿ÷̄ ÿêμÿí†ÿ {ÜÿæB¨æÀÿç̄ ÿ [ÿæÜÿ], †ÿæÜÿæLÿë FLÿ Óó†ÿõ© ’ÿ÷̄ ÿ~ LÿëÜÿæ¾æF >

 ’ÿçAæ¾æB$#̄ ÿæ †ÿæ¨þæ†ÿ÷æ{Àÿ A™#Lÿ ’ÿ÷æ¯ÿ¿ ’ÿ÷̄ ÿêμÿí†ÿ LÿÀÿç ¨æÀÿë$#̄ ÿæ ’ÿ÷̄ ÿ~Lÿë AÓó†ÿõ© ’ÿ÷̄ ÿ~ LÿëÜÿæ¾æF >
 ’ÿ÷̄ ÿ~êß†ÿæ {ÜÿDdç Ó ÿ̄öæ™#Lÿ ¨Àÿçþæ~Àÿ ’ÿ÷æ¯ÿ¿ ¾æÜÿæ FLÿ [ÿç”}Î †ÿæ¨þæ†ÿ÷æ{Àÿ FLÿ [ÿç”}Î ¨Àÿçþæ~Àÿ

mL ’ÿ÷̄ ÿ~ Lÿçºæ ’ÿ÷æ¯ÿLÿ{Àÿ ’ÿ÷̄ ÿêμÿí†ÿ LÿÀÿæ¾æB¨æÀÿç̄ ÿ >
 Óæ™æÀÿ~†ÿ…, †ÿæ¨þæ†ÿ÷æ ¯ÿõ•ç ÓÜÿç†ÿ †ÿÀÿÁÿ{Àÿ $#̄ ÿæ Lÿvÿç[ÿ ¨’ÿæ$öÀÿ ’ÿ÷̄ ÿ~êß†ÿæ ¯ÿõ•ç ¨æF F ÿ̄ó S¿æÓúÀÿ

’ÿ÷ ÿ̄~êß†ÿæ Üÿ÷æÓ ¨æF >
 FLÿ ¨’ÿæ$ö{Àÿ $#̄ ÿæ ÿ̄ÖìÀÿ ¨Àÿçþæ~Lÿë {ÓÜÿç ¨’ÿæ$öÀÿ ¯ÿÖì†ÿ´ LÿëÜÿæ¾æF >
 FLÿ ¯ÿÖì Lÿçºæ ¨’ÿæ$ö ’ÿ́æÀÿæ A™#LÿæÀÿ LÿÀÿæ¾æB¨æÀÿë$#̄ ÿæ ×æ[ÿLÿë FÜÿæÀÿ Aæß†ÿ[ÿ LÿëÜÿæ¾æF >
 ¯ÿÖì†ÿ́ F ÿ̄ó Aæß†ÿ[ÿ þæ ç̄̈ ÿæ ¨æBô ¯ÿ¿¯ÿÜÿõ†ÿ D¨LÿÀÿ~SëÝçLÿ {ÜÿDdç ¾$æLÿ÷{þ FLÿ Hf[ÿ [ÿçLÿç†ÿç F¯ÿó

FLÿ þæ¨Lÿ ÓçàÿçƒÀÿ >
 FLÿ ¨’ÿæ$öÀÿ ÷̈†ÿç FLÿLÿ Aæß†ÿ[ÿÀÿ ¯ÿÖì†ÿĹÿë FÜÿæÀÿ Óæ¢ÿ÷†ÿæ Óæ¢ÿ÷†ÿæ ¯ÿÖì†ÿ́ Aæß†ÿ[ÿ LÿëÜÿæ¾æF >
 Óæ™æÀÿ~†ÿ…, †ÿæ¨þæ†ÿ÷æ ¯ÿõ•ç ÓÜÿç†ÿ Óæ¢ÿ÷†ÿæ Üÿ÷æÓ ¨æF F¯ÿó ¨’ÿæ$öÀÿ A¯ÿ×æ D¨{Àÿ [ÿçμÿöÀÿ LÿÀÿç `ÿæ¨

FÜÿæÀÿ Óæ¢ÿ÷†ÿæLÿë μÿçŸ μÿæ¯ÿ{Àÿ ÷̈μÿæ ÿ̄ç†ÿ Lÿ{Àÿ >

þëQ¿ É±ÿæ¯ÿÁÿê

’ÿ÷æ¯ÿ¿ ’ÿ÷æ¯ÿLÿ AÓþÀÿí̈ ê þçÉ÷~

’ÿ÷̄ ÿ~ ’ÿ÷̄ ÿêμÿí†ÿ AÓó†ÿõ© ’ÿ÷ ÿ̄~

Óó†ÿõ© ’ÿ÷ ÿ̄~ ÓfÁÿ ’ÿ÷ ÿ̄~ SæÞ ’ÿ÷¯ÿ~

¯ÿëÝç¯ÿæ’ÿ÷¯ÿ~êß†ÿæ μÿæÓç¯ÿæ

Óæ¢ÿ÷†ÿæ Aæ{¨äçLÿ Óæ¢ÿ÷†ÿæ xÿçfçsæàÿú Hf[ÿ [ÿçLÿç†ÿç

þæ¨Lÿ ÓçàÿçƒÀÿ {þ[ÿçÓúLÿÓú [ÿçßþç†ÿ AæLÿõ†ÿç ¯ÿçÉçÎ Lÿvÿç[ÿ

Óóäç© ̀ ÿç†ÿ÷
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SnapshotsKeep the curiosity alive

1. Define the following:
a) Solution b) Solute c) Solvent
d) Saturated solution e) Unsaturated solution f) Solubility
g) Mass h) Volume i) Density

2. Pressure is best described as:
A. The total force acting on an object B. The force acting per unit area
C. The area over which force is applied D. The weight of an object

3. Fill in the blanks.
i) The volume of a solid can be measured by the method of displacement, where the

solid is __________ in water and the ____________ in water level is measured.
ii) The maximum amount of _______________ dissolved in _______________ at a

particular temperature is called solubility at that temperature.
iii) Generally, the density ____________ with increase in temperature.
iv) The solution in which glucose has completely dissolved in water, and no more

glucose can dissolve.
4. You pour oil into a glass containing some water. The oil floats on top. What does this

tell you?
i) Oil is denser than water
ii) Water is denser than oil
iii) Oil and water have the same density
iv) Oil dissolves in water

5. You are provided with an experimental setup as shown in Fig. 5.26(a) and 5.26(b). On
keeping the test tube (Fig 5.26b) in a beaker containing hot water (~70 °C), the water
level in the glass tube rises. How does it affect the density?

Prepare some question based on your learnings so far.......
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................

Fig. 5.25
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Snapshots      fçjæÓæLÿë ¯ÿfæß ÀÿQ

[ÿçþ§ É±ÿSëÝçLÿÀÿ Óójæ {àÿQ 
a ’ÿ÷̄ ÿ~ b ’ÿ÷æ¯ÿ¿ c ’ÿ÷æ¯ÿLÿ d Óó†ÿõ© ’ÿ÷̄ ÿ~ e AÓó†ÿõ© ’ÿ÷̄ ÿ~
f ’ÿ÷̄ ÿ~êß†ÿæ g ¯ÿÖì†ÿ´ h Aæß†ÿ[ÿ i  Óæ¢ÿ÷†ÿæ
`ÿæ¨Àÿ ÓvÿçLÿ ¯ÿç̄ ÿÀÿ~ê 
A {SæsçF ÿ̄Öì D¨{Àÿ Lÿæ¾ö¿LÿæÀÿê {þæs ¯ÿÁÿ B FLÿLÿ {ä†ÿ÷üÿÁÿ ¨÷†ÿç Lÿæ¾ö¿LÿæÀÿê ¯ÿÁÿ
C ¯ÿÁÿ ¨÷{ßæS {ÜÿæB$#̄ ÿæ AoÁÿ D {SæsçF ¯ÿÖìÀÿ Hf[ÿ
Éí[ÿ¿×æ[ÿ ¨íÀÿ~ LÿÀÿ >
i FLÿ Lÿvÿç[ÿ ̄ ÿÖìÀÿ Aæß†ÿ[ÿ A¨ÓæÀÿ~ ̈ •†ÿç ’ÿ́æÀÿæ þæ¨ LÿÀÿæ¾æB$æF, {¾Dôvÿæ{Àÿ Lÿvÿç[ÿLÿë ̈ æ~ç{Àÿ

__________ ’ÿçAæ¾æF F¯ÿó fÁÿÖÀÿÀÿ __________þæ¨ LÿÀÿæ¾æF >
ii FLÿ [ÿç”}Î †ÿæ¨þæ†ÿ÷æ{Àÿ {Lÿò~Óç [ÿç”}Î ¨Àÿçþæ~Àÿ __________ {Àÿ ’ÿ÷̄ ÿêμÿí†ÿ {ÜÿæB¨æÀÿë$#̄ ÿæ

__________ Àÿ Ó¯ÿöæ™#Lÿ ¨Àÿçþæ~Lÿë †ÿæÜÿæÀÿ ’ÿ÷̄ ÿ~êß†ÿæ LÿëÜÿæ¾æF >
iii Óæ™æÀÿ~†ÿ… †ÿæ¨þæ†ÿ÷æ{Àÿ ¯ÿõ•ç ÓÜÿç†ÿ Óæ¢ÿ÷†ÿæ _________ ÜÿëF >
iv {¾Dô ’ÿ÷̄ ÿ~{Àÿ Sâì{Lÿæfú ̈ æ~ç Ó í̧‚ÿö μÿæ¯ÿ{Àÿ ’ÿ÷̄ ÿêμÿí†ÿ {ÜÿæB¾æF F¯ÿó FLÿ [ÿç”}Î †ÿæ¨þæ†ÿ÷æ{Àÿ AæD

{Lÿò~Óç Sâì{Lÿæfú ’ÿ÷̄ ÿêμÿí†ÿ {ÜÿæB¨æ{Àÿ [ÿæÜÿ], †ÿæÜÿæLÿë Sâì{LÿæfúÀÿ __________ ’ÿ÷̄ ÿ~ LÿëÜÿæ¾æF >
†ÿë{þ Lÿçdç fÁÿ $#̄ ÿæ FLÿ SâæÓú{Àÿ {†ÿàÿ ̈ LÿæA > {†ÿàÿ fÁÿ D¨{Àÿ μÿæÓë$#̄ ÿæÀÿ {’ÿQ#̄ ÿ > F$#{Àÿ †ÿë{þ
Lÿ'~ fæ~çàÿ ?
i {†ÿàÿ fÁÿ A{¨äæ A™#Lÿ Óæ¢ÿ÷
ii fÁÿ {†ÿàÿ A{¨äæ A™#Lÿ Óæ¢ÿ÷
iii {†ÿàÿ F ÿ̄ó fÁÿÀÿ Óæ¢ÿ÷†ÿæ Óþæ[ÿ
iv {†ÿàÿ fÁÿ{Àÿ ’ÿ÷̄ ÿêμÿí†ÿ ÜÿëF
`ÿç†ÿ÷ a) F¯ÿó b) {Àÿ {’ÿQæ¾æB$#̄ ÿæ ¨Àÿç †ÿëþLÿë FLÿ ¨ÀÿêäæþíÁÿLÿ ¯ÿ¿¯ÿ×æ ÷̈’ÿæ[ÿ
LÿÀÿæ¾æBdç > SÀÿþ fÁÿ ~70 °C $#̄ ÿæ FLÿ ¯ÿçLÿÀÿ{Àÿ ¨Àÿêäæ [ÿÁÿê `ÿç†ÿ÷ b)  ÀÿQ#̄ ÿæ ’ÿ́æÀÿæ,
Lÿæ`ÿ [ÿÁÿê{Àÿ fÁÿÖÀÿ ¯ÿõ•ç̈ æF > FÜÿæ Óæ¢ÿ÷†ÿæLÿë Lÿç̈ Àÿç ÷̈μÿæ¯ÿç†ÿ Lÿ{Àÿ ?

F ¨¾ö¿;ÿ †ÿëþÀÿ Éçä~Lÿë Aæ™æÀÿ LÿÀÿç Lÿçdç ÷̈É§ ¨÷Öì†ÿ LÿÀÿ
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................

Lÿæ`ÿ [ÿÁÿê
¨Àÿêäæ [ÿÁÿê
fÁÿ

¨Àÿêäæ [ÿÁÿê
Îæƒú

fÁÿ ÖÀÿ

¨Àÿêäæ [ÿÁÿê

SÀÿþ ¨æ~ç $#̄ ÿæ ¯ÿçLÿÀÿ

`ÿç†ÿ÷ a) b)
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6. A stone sculpture weighs 225 g and has a volume of 90 cm3. Calculate its density and
predict whether it will float or sink in water.

7. You have a bottle with a volume of 2 litres. You pour 500 mL of water into it. How
much more water can the bottle hold?

8. An object has a mass of 400 g and a volume of 40 cm³. What is its density?

Fig. 5.26

9. Analyse Fig. 5.25(a) and 5.25(b). Why does
the unpeeled orange float, while the peeled
one sinks? Explain.

10. Object A has a mass of 200 g and a volume of 40 cm³. Object B has a mass of 240 g
and a volume of 60 cm³. Which object is denser?

11. Reema has a piece of modeling clay that weighs 120 g. She first moulds it into a
compact cube that has a volume of 60 cm3. Later, she flattens it into a thin sheet.
Predict what will happen to its density.

12. A block of iron has a mass of 600 g and a density of 7.9 g/cm³. What is its volume?
13. Ravi lives on the ground floor of an apartment building. His neighbour lives on the

first floor. Both flats receive water from the same overhead tank, but Ravi notices that
water flows with greater force in his taps than in his neighbour’s taps.
What is the most appropriate reason for this observation?
A. Water becomes heavier as it flows downward
B. The water tank contains more water for the ground floor
C. The length of the pipe connected to the ground floor is longer
D. The pressure at the tap increases due to a greater height of the water column

14. Which one of the following is the most appropriate statement, and why are the other
statements not appropriate?
i) A saturated solution can still dissolve more solute at a given temperature.
ii) An unsaturated solution has dissolved the maximum amount of solute possible at

a given temperature.
iii) No more solute can be dissolved into the saturated solution at that temperature.
iv) A saturated solution forms only at high temperatures.

(a)

(b)

Reflect on the question framed by your friends and try to answer....
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
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FLÿ ¨$Àÿ þí̂ ÿ}Àÿ Hf[ÿ g S÷þ F¯ÿó FÜÿæÀÿ Aæß†ÿ[ÿ cm³ > FÜÿæÀÿ Óæ¢ÿ÷†ÿæ S~[ÿæ LÿÀÿ F ÿ̄ó
FÜÿæ fÁÿ{Àÿ μÿæÓç̄ ÿ Lÿçºæ ¯ÿëÝç̄ ÿ †ÿæÜÿæÀÿ í̈̄ ÿöæ[ÿëþæ[ÿ LÿÀÿ >
†ÿëþÀÿ àÿçsÀÿ Aæß†ÿ[ÿ ¯ÿçÉçÎ FLÿ {¯ÿæ†ÿàÿ Adç > †ÿë{þ F$#{Àÿ mL fÁÿ ÞæÁÿçàÿ > {¯ÿæ†ÿàÿsç{Àÿ
AæD {Lÿ{†ÿ A™#Lÿ fÁÿ ™Àÿç̈ æÀÿç̄ ÿ ?
FLÿ ¯ÿÖìÀÿ ¯ÿÖì†ÿ́  g S÷æþú F¯ÿó Aæß†ÿ[ÿ cm³ > FÜÿæÀÿ Óæ¢ÿ÷†ÿæ {Lÿ{†ÿ ?

`ÿç†ÿ÷

`ÿç†ÿ÷ (a) F¯ÿó (b) ¯ÿç{ÉÈÌ~ LÿÀÿ > LÿæÜÿ]Lÿç
{`ÿæ¨æ$#̄ ÿæ LÿþÁÿæ μÿæÓç$æF H {`ÿæ¨æ dÝæ {ÜÿæB$#̄ ÿæ
LÿþÁÿæ ¯ÿëÝç¾æF ? ¯ÿ¿æQ¿æ LÿÀÿ >

¯ÿÖì A Àÿ ¯ÿÖì†ÿ´ g S÷æþú F¯ÿó Aæß†ÿ[ÿ cm³ > ¯ÿÖì B Àÿ ¯ÿÖì†ÿ´ g F¯ÿó Aæß†ÿ[ÿ
cm³ > ’ÿëBsç þš{Àÿ LÿæÜÿæÀÿ Óæ¢ÿ÷†ÿæ A™#Lÿ ?
Àÿçþæ ¨æQ{Àÿ g Hf[ÿÀÿ þ{xÿàÿçó {Lÿâ Àÿ FLÿ Qƒ Adç > {Ó ¨÷${þ FÜÿæLÿë cm³ Aæß†ÿ[ÿ
¯ÿçÉçÎ FLÿ W[ÿ ÿ̄Öì{Àÿ ¨Àÿç~†ÿ Lÿàÿæ > ̈ {Àÿ, {Ó FÜÿæLÿë {`ÿ ú̈sæ LÿÀÿç FLÿ ¨†ÿÁÿæ `ÿæ’ÿÀÿ{Àÿ ¨Àÿç~†ÿ
Lÿàÿæ > FÜÿæÀÿ Óæ¢ÿ÷†ÿæ{Àÿ Lÿ'~ ¨Àÿç̄ ÿˆÿö[ÿ Wsç̄ ÿ †ÿæÜÿæ A[ÿëþæ[ÿ LÿÀÿ >
FLÿ àÿëÜÿæ QƒÀÿ ¯ÿÖì†ÿ´ cm³ F¯ÿó Óæ¢ÿ÷†ÿæ g/cm³ > FÜÿæÀÿ Aæß†ÿ[ÿ {Lÿ{†ÿ ?
Àÿ¯ÿç F¨æsö{þ+Àÿ [ÿçþ§ þÜÿàÿæ{Àÿ ̄ ÿæÓ LÿÀÿëdç > †ÿæ'Àÿ ¨{ÝæÉê ÷̈$þ þÜÿàÿæ{Àÿ ÿ̄æÓ LÿÀÿëdç > Dμÿß
þÜÿàÿæ dæ†ÿ D¨{Àÿ $#̄ ÿæ {SæsçF ¨æ~ç sæZÿçÀÿë fÁÿ S÷Üÿ~ Lÿ{Àÿ > Lÿç;ÿë Àÿ¯ÿç àÿä¿ Lÿàÿæ {¾ ¨{ÝæÉê
WÀÿ s¿æ ú̈ A{¨äæ †ÿæ' [ÿçfÀÿ s¿æ ú̈ fÁÿ A™#Lÿ ¯ÿÁÿ{Àÿ ÷̈̄ ÿæÜÿç†ÿ {ÜÿDdç > FÜÿç ̈ ¾ö¿{¯ÿä~Àÿ ÓvÿçLÿú
LÿæÀÿ~ Lÿ'~ ?
A fÁÿ [ÿçþ§Lÿë ÷̄̈ ÿæÜÿç†ÿ {Üÿàÿæ{ ÿ̄{Áÿ Hf[ÿçAæ {ÜÿæB¾æF >
B [ÿçþ§ þÜÿàÿæ ¨æBô ¨æ~ç sæZÿç{Àÿ A™#Lÿ ¨æ~ç $æF >
C [ÿçþ§ þÜÿàÿæ ÓÜÿ Óó{¾æS {ÜÿæB$#̄ ÿæ ¨æB¨úÀÿ {’ÿðWö¿ A™#Lÿ >
D fÁÿÖ»Àÿ Daÿ†ÿæ ¯ÿÞç̄ ÿæ {¾æSëô s¿æ ú̈{Àÿ `ÿæ¨ ¯ÿõ•ç {Üÿàÿæ >
[ÿçþ§àÿçQ#†ÿ DNÿçSëÝçLÿ þšÀÿë {LÿDô DNÿçsç Ó¯ÿëvÿæÀÿë D¨¾ëNÿ F¯ÿó A[ÿ¿ DNÿçSëÝçLÿ LÿæÜÿ]Lÿç D¨¾ëNÿ [ÿë{Üÿô ?
i FLÿ Óó†ÿõ© ’ÿ÷̄ ÿ~ [ÿç”}Î †ÿæ¨þæ†ÿ÷æ{Àÿ AæÜÿëÀÿç A™#Lÿ ’ÿ÷æ¯ÿ¿ ’ÿ÷̄ ÿêμÿí†ÿ LÿÀÿç̈ æÀÿç̄ ÿ >
ii FLÿ AÓó†ÿõ© ’ÿ÷̄ ÿ~{Àÿ [ÿç”}Î †ÿæ¨þæ†ÿ÷æ{Àÿ ¾$æ Ó»¯ÿ Ó¯ÿöæ™#Lÿ ¨Àÿçþæ~Àÿ ’ÿ÷æ¯ÿ¿ ’ÿ÷̄ ÿêμÿí†ÿ
 {ÜÿæBÓæÀÿçdç >

iii {ÓÜÿç †ÿæ¨þæ†ÿ÷æ{Àÿ Óó†ÿõ© ’ÿ÷̄ ÿ~{Àÿ AæD A™#Lÿ ’ÿ÷æ¯ÿ¿ ’ÿ÷̄ ÿêμÿí†ÿ {Üÿ¯ÿ [ÿæÜÿ] >
iv) A™#Lÿ †ÿæ¨þæ†ÿ÷æ{Àÿ Üÿ] {Lÿ̄ ÿÁÿ Óó†ÿõ© ’ÿ÷̄ ÿ~ ÓõÎç ÜÿëF >

(a)

(b)

†ÿëþ ¯ÿ¤ÿëZÿ ÷̈É§ `ÿç;ÿæLÿÀÿç DˆÿÀÿ {’ÿ¯ÿæLÿë {`ÿÎæ LÿÀÿ

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................
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Discover, design, and debate

 Research project on Dead Sea: Why is there no aquatic life in the Dead Sea?
Try to find out if there are any other similar water bodies.

 Investigate how well common salt dissolves in different solvents, such as
water, vinegar, and oil. Compare the solubility of salt in each solvent and
record your observations.

 Debate in class — Is water truly the most versatile solvent?

15. State whether the statements given below are True [T] or False [F]. Correct the false
statements.
i) Oxygen gas is more soluble in hot water rather than in cold water.
ii) A mixture of sand and water is a solution.
iii) The amount of space occupied by any object is called its mass.
iv) An unsaturated solution has more solute dissolved than a saturated solution.
v) The mixture of different gases in the atmosphere is also a solution.

Our scientific heritage

Ningel village in Manipur’s Thoubal district is a place where salt is still produced
using traditional methods. The village has a few salt wells, one of which is lined with
a 100-year-old tree trunk placed into the ground to draw up salty water. A few families
mostly women, continue this sacred practice by collecting the salt solution and boiling
it in large metal pans over firewood kilns. Once the water evaporates and salt crystals
form, they are shaped into round ‘salt cakes’ using banana leaves and handmade tools.
These cakes are then wrapped in a traditional cloth (phanek) to protect them. The salt
cakes are believed to have some medicinal value too. Salt in Ningel is more than just
food — it is history, culture, belief, and a beautiful example of India’s living heritage.
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 þõ†ÿ ÓæSÀÿ D¨{Àÿ S{¯ÿÌ~æ ̈ ÷LÿÅÿ : þõ†ÿ ÓæSÀÿ{Àÿ LÿæÜÿ]Lÿç {Lÿò~Óç fÁÿfê¯ÿ [ÿæÜÿæ;ÿç ? þõ†ÿ ÓæSÀÿ
¨Àÿç A[ÿ¿ {Lÿò~Óç fÁÿμÿæS Adç Lÿç [ÿæÜÿ] †ÿæÜÿæ fæ~ç̄ ÿæLÿë `ÿçÎæ LÿÀÿ >

 fÁÿ, μÿç{[ÿSæÀÿ F¯ÿó {†ÿàÿ μÿÁÿç ÿ̄çμÿçŸ ’ÿ÷æ¯ÿLÿ{Àÿ Óæ™æÀÿ~ àÿë~ {Lÿ{†ÿ μÿàÿ μÿæ¯ÿ{Àÿ ’ÿ÷̄ ÿêμÿí†ÿ
¨¾ö¿{¯ÿä~ {àÿQ# ÀÿQ >

 {É÷~ê{Àÿ ¯ÿç†ÿLÿö LÿÀÿ - fÁÿ Lÿ'~ ¨÷Lÿõ†ÿ{Àÿ FLÿ ¯ÿÜÿëþëQê ’ÿ÷æ¯ÿLÿ ?

†ÿ{Áÿ ’ÿçAæ¾æB$#̄ ÿæ DNÿçSëÝçLÿ Ó†ÿ¿ [T] Lÿç þç$¿æ [F] †ÿæÜÿæ LÿëÜÿ > þç$¿æ DNÿçLÿë Óó{Éæ™[ÿ LÿÀÿ >
i) AOÿç{f[ÿú S¿æÓú $ƒæ fÁÿ A{¨äæ SÀÿþ fÁÿ{Àÿ A™#Lÿ ’ÿ÷̄ ÿ~êß >
ii ¯ÿæàÿç F¯ÿó fÁÿÀÿ þçÉ÷~ FLÿ ’ÿ÷ ÿ̄~ >
iii {¾{Lÿò~Óç ¯ÿÖì ’ÿǽÀÿæ A™#LÿæÀÿ LÿÀÿæ¾æB$#̄ ÿæ ×æ[ÿÀÿ ¨Àÿçþæ~Lÿë FÜÿæÀÿ ¯ÿÖì†ÿ´ LÿëÜÿæ¾æF >
iv Óó†ÿõ© ’ÿ÷̄ ÿ~ A{¨äæ AÓó†ÿõ© ’ÿ÷̄ ÿ~{Àÿ A™#Lÿ ¨Àÿçþæ~Àÿ ’ÿ÷æ¯ÿ¿ ’ÿ÷̄ ÿêμÿí†ÿ {ÜÿæB$æF >
v ¯ÿæßëþƒÁÿ{Àÿ ¯ÿçμÿçŸ S¿æÓúSëÝçLÿÀÿ þçÉ÷~ þš FLÿ ’ÿ÷̄ ÿ~ A{s >

Aæþ {¯ÿðjæ[ÿçLÿ G†ÿçÜÿ¿

þ~ç̈ ëÀÿÀÿ {$ò¯ÿæàÿ fçàÿâæÀÿ [ÿç{èÿàÿ S÷æþ {ÜÿDdç F¨Àÿç FLÿ ×æ[ÿ {¾Dôvÿæ{Àÿ F{ ÿ̄ ¯ÿç ¨æÀÿ¸ÀÿçLÿ
¨•†ÿç{Àÿ àÿë~ DŒæ’ÿ[ÿ LÿÀÿæ¾æF > FÜÿç S÷æþ{Àÿ Lÿçdç àÿë~ Lÿí̈  Adç > {ÓÜÿç Lÿí̈ þæ[ÿZÿ þš{Àÿ {SæsçF
Lÿí¨Àÿ ™æÀÿ ¯ÿÌö ̈ ëÀÿë~æ Lÿævÿ{Àÿ †ÿçAæÀÿç {ÜÿæBdç > Lÿçdç ̈ Àÿç̄ ÿæÀÿÀÿ þÜÿçÁÿæþæ{[ÿ àÿë~ †ÿçAæÀÿç LÿÀÿç̄ ÿæ
¨¯ÿç†ÿ÷ ¨÷$æLÿë ¯ÿfæß ÀÿQ#¯ÿæ ¨æBô FÜÿç àÿë~Lÿë ÓóS÷Üÿ LÿÀÿ;ÿç > †ÿæ'¨{Àÿ Lÿævÿ μÿæsç D¨{Àÿ ¯ÿÝ ™æ†ÿë
¨æ†ÿ÷{Àÿ ’ÿ÷̄ ÿ~Lÿë üÿësæB$æ;ÿç > üÿÁÿ{Àÿ fÁÿ ¯ÿæÑêμÿí†ÿ {ÜÿæB àÿë~ ÙÿsçLÿ ÓõÎç ÜÿëF > ¨{Àÿ ÙÿsçLÿSëÝçLÿë
Lÿ’ÿÁÿê ¨†ÿ÷ F¯ÿó ÜÿÖ[ÿçþ}†ÿ D¨LÿÀÿ~ D¨{Àÿ ÀÿQ# {Ó$#Àÿë {SæàÿæLÿæÀÿ "àÿë~ ç̈vÿæ' †ÿçAæÀÿç LÿÀÿ;ÿç > FÜÿç
¨çvÿæSëÝçLÿë ̈ æÀÿ¸ÀÿçLÿ Lÿ¨Ýæ üÿæ{[ÿLÿ {Àÿ SëÝæB ÓæB†ÿç ÀÿQ;ÿç > àÿë~ ç̈vÿæSëÝçLÿÀÿ IÌ™êß þíàÿ¿ þš
Adç { ÿ̄æàÿç {Óvÿæ{Àÿ {àÿæLÿþæ{[ÿ ̄ ÿçÉ´æÓ LÿÀÿ;ÿç > [ÿç{èÿàÿ{Àÿ àÿë~ {Lÿ¯ÿÁÿ Qæ’ÿ¿ [ÿë{Üÿô - FÜÿæ B†ÿçÜÿæÓ,
ÓóÔÿõ†ÿç, ¯ÿçÉ́æÓ F¯ÿó μÿæÀÿ†ÿ{Àÿ fê¯ÿ;ÿ G†ÿçÜÿ¿Àÿ FLÿ Óë¢ÿÀÿ D’ÿæÜÿÀÿ~ >

 Aæ¯ÿçÍæÀÿ, ¨ÀÿçLÿÅÿ[ÿæ  H  ¯ÿç†ÿLÿö

AP SCERT



192Class 8 PHYSICAL SCIENCE

M
IN

D
 M

A
P

AP SCERT



CLASS - 8

BIOLOGY

SEMESTER - 1

CONTENTS

S.No Chapter Name Month Page.No

1.

2.

3.

Readiness

¨÷Öì†ÿç Lÿæ¾ö¿Lÿ÷þ
The invisible Living World
A’ÿõÉ¿ fê¯ÿ fS†ÿ
Health
Ó´æ×¿
Nature’s Harmony
¨÷Lÿõ†ÿçÀÿ  Óþ[ÿ´ß

Integrating Artificial Intelligence
Lÿõ†ÿ÷çþ ¯ÿë•çþ†ÿæ ÓÜÿ Óþ[ÿ´ß

Mindmap

June
fë[ÿú

July
fëàÿæB

August
ASÎ

September - October
{Ó{¨uºÀÿ A{Lÿuæ¯ÿÀÿ

194 - 211

212 - 253

254 - 287

288 - 331

332 - 349

350

Teacher Corner Student Corner

AP SCERT



DAY

194Class 8 READINESS

1
Seeing the unseen

Draw a picture with different types of plants and animals in your notebook.

LEARN

UNDERSTAND

Read and Recite: The teacher read the words and make the students
to read and recite.

living things   nonliving things   Biodiversity    germs   microbes   bacteria

Read and Explain: The teacher reads the sentences and explains the
key words.

1. Tiny pores on the leaves are called stomata.

2. Nonliving things do not breathe, do not grow, and do not need food.

3. Biodiversity is the variety of all living things on Earth.

4. Germs are harmful tiny organisms that can make us fall sick.

5. Microbes are tiny, organisms that can live in the air, water, and soil.

6. Some bacteria are helpful, but some bacteria can cause diseases.

Observe the picture and fill the blanks & table.

In the picture     Plants / Animals

Wild animals

Animals in water

Birds and plants

Small animals on land

In magnifier

1. Non Living things ___________________________.

_____________________________________________

2. Living things _______________________.

_____________________________________________

_____________________________________________

_____________________________________________
3. What are the things that can be observed with

magnifier?
__________________________________________________
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\òai @\égýe \gð̂

¨Þç̄ ÿæ H  Aæ ÿ̄õ̂ ÿç LÿÀÿç̄ ÿæ: ÉçäLÿ É±ÿSëÝçLÿë ̈ Þç{ ÿ̄ F ÿ̄ó Éçäæ$öêþæ[ÿZÿ ’ÿ́æÀÿæ {ÓSëÝçLÿë ̈ ÞæB, Aæ ÿ̄õ̂ ÿç LÿÀÿæB{¯ ÿ>
Ófê¯ÿ [ÿçföê¯ÿ {fð̄ ÿ¯ÿç̄ ÿç™†ÿæ fê¯ÿæ~ë A~ëfê¯ÿ ¯ÿêfæ~ë

¨Þç̄ ÿæ F¯ÿó ¯ÿëlæB¯ÿæ: ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F¯ÿó þëQ¿ É±ÿSëÝçLÿë  ¯ÿëlæB{¯ÿ >
¨†ÿ÷{Àÿ $#̄ ÿæ äë’ÿ÷ dç’ÿ÷SëÝçLÿë {Öæþ ¯ÿæ ¨†ÿ÷Àÿ¤ÿ÷ LÿëÜÿæ¾æF >
[ÿçföê¯ÿþæ{[ÿ É´æÓLÿ÷çßæ LÿÀÿ;ÿç [ÿæÜÿ], ¯ÿ|ÿ;ÿç [ÿæÜÿ] F ÿ̄ó {Óþæ[ÿZÿÀÿ Qæ’ÿ¿ Aæ¯ÿÉ¿Lÿ ÜÿëF [ÿæÜÿ] >
{fð¯ÿ¯ÿç̄ ÿç™†ÿæ LÿÜÿç{àÿ ¨õ$#̄ ÿê{Àÿ $#̄ ÿæ ÓþÖ ¨÷LÿæÀÿÀÿ Ófê¯ÿZÿÀÿ ÓþæÜÿæÀÿLÿë ¯ÿëlæF >
fþöÓ ÿ̄æ fê¯ÿæ~ë FLÿ ÷̈LÿæÀÿÀÿ ä†ÿçLÿæÀÿLÿ äë’ÿ÷ fê¯ÿ, {¾Dôþæ{[ÿ AæþLÿë AÓë× LÿÀÿç$æAæ;ÿç >
A~ëfê¯ÿ FLÿ ÷̈LÿæÀÿÀÿ A†ÿç äë’ÿ÷ fê¯ÿ ¾æÜÿæ ¯ÿæßë, fÁÿ F¯ÿó þõ̂ ÿçLÿæ{Àÿ ¯ÿæÓLÿÀÿç$æF >
Lÿçdç ¯ÿêfæ~ë D¨LÿæÀÿê H Lÿçdç ÿ̄êfæ~ë {ÀÿæSÀÿ LÿæÀÿ~ {ÜÿæB$æAæ;ÿç >

1

`ÿç†ÿ÷Lÿë {’ÿQ F¯ÿó Qæàÿç×æ[ÿ H ÓæÀÿ~ê ¨íÀÿ~ LÿÀÿ >

 `ÿç†ÿ÷{Àÿ $#¯ÿæ D—ÿç’ÿ / ÷̈æ~ê
¯ÿ[ÿ¿ ÷̈æ~ê
fÁÿ{Àÿ $#̄ ÿæ ÷̈æ~ê
¨äê F¯ÿó D—ÿç’ÿ
×ÁÿμÿæS{Àÿ $#̄ ÿæ äë’ÿ÷ ÷̈æ~ê
¨Àÿç̄ ÿ•öLÿ Lÿæ`ÿ{Àÿ...

 †ÿëþ sç¨æQæ†ÿæ{Àÿ ¯ÿçμÿçŸ ¨÷LÿæÀÿÀÿ D—ÿç’ÿ F¯ÿó ÷̈æ~êþæ[ÿZÿÀÿ FLÿ `ÿç†ÿ÷ AZÿ[ÿ LÿÀÿ >

[ÿçföê ÿ̄ ___________________________.

_____________________________________________

Ófê¯ÿ _______________________.

_____________________________________________

_____________________________________________

¨Àÿç̄ ÿ•öLÿ Lÿæ`ÿ ÓæÜÿæ¾¿{Àÿ Lÿ'~ Lÿ'~ {’ÿQ#̈ æÀÿç̄ ÿæ ?
__________________________________________________

@ûi gòLôaû

ùaû]
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Seeing the unseen
2

LEARN

UNDERSTAND

Read and Recite: The teacher read the words and make the students
to read and recite.

Microscope, Magnifying lens, tiny organisms, visible things, invisible things,

fermented foods.

Read and Explain: The teacher reads the sentences and explains the
key words.

1. A microscope is a tool used to see tiny things.
2. A magnifier is a lens that makes small objects look larger.
3. Fermented foods use beneficial bacteria to improve your digestion and

health.
4. Visible things are objects we can see with our naked eyes.
5. Invisible things are too small to see without a special tool.

The "Curd Mystery” Picture

Discussion Points:
Did the curd form on its own?
What is the 'magic ingredient' in
buttermilk that turns milk into
curd?
Why can't we see the 'helpers' that
changed the milk into curd?
Visible vs Invisible: We can see the
milk and the bowl (visible things),
but the helpers that did the work
are invisible things to our unaided
eyes.
Do you know the name of those
helpers?

APPLY

A. Write 'T' for True and 'F' for False:

1. Bacteria are only found in dirty places and are never helpful.  (      )
2. A Microscope is a tool that makes tiny things look much larger.  (      )
3. Fermented foods like pickles and curd are good for our digestion.(      )
4. Germs can cause diseases.   (      )

AP SCERT



197{É÷~ê              ÷̈Öì†ÿç

\òai @\égýKê ù\Lôaû

¨Þç̄ ÿæ H  Aǣ ÿõ̂ ÿç LÿÀÿç̄ ÿæ: ÉçäLÿ É±ÿSëÝçLÿë ̈ Þç{ ÿ̄ F ÿ̄ó Éçäæ$öêþæ[ÿZÿ ’ÿ́æÀÿæ {ÓSëÝçLÿë ̈ ÞæB{ ÿ̄ H Aǣ ÿõ̂ ÿç LÿÀÿæB{ ÿ̄  >
A~ë̄ ÿêä~ ¾¦,  ¨Àÿç̄ ÿ•öLÿ Lÿæ` ,  äë’ÿ÷ fê¯ÿ,   ’ÿõÉ¿þæ[ÿ ¯ÿÖì,   A’ÿõÉ¿ ÿ̄Öì,   Lÿç~́ç†ÿ Qæ’ÿ¿

¨Þç¯ÿæ F¯ÿó ¯ÿëlæB¯ÿæ: ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F¯ÿó þëQ¿ É±ÿSëÝçLÿë  ¯ÿëlæB{¯ÿ>
A~ë ÿ̄êä~ ¾¦ {ÜÿDdç A†ÿç äë’ÿ÷ fê ÿ̄Lÿë {’ÿQ#̄ ÿæ ¨æBô  ¯ÿ¿¯ÿÜÿõ†ÿ FLÿ D¨LÿÀÿ~ >
¨Àÿç̄ ÿ•öLÿ Lÿæ`ÿ {ÜÿDdç FLÿ ¾¯ÿLÿæ`ÿ ¾æÜÿæ {dæs ÿ̄ÖìSëÝçLÿë ¯ÿÝ LÿÀÿç {’ÿQæF >
Lÿç~́ç†ÿ Qæ’ÿ¿SëÝçLÿ{Àÿ D¨LÿæÀÿê ¯ÿêfæ~ë $æAæ;ÿç ¾æÜÿæ Üÿfþ ÷̈Lÿ÷çßæ F¯ÿó Ó́æ×¿{Àÿ DŸ†ÿç Aæ~;ÿç >
’ÿõÉ¿þæ[ÿ ¯ÿÖìSëÝçLÿë Aæ{þ Qæàÿç AæQ#{Àÿ {’ÿQ#̈ æÀÿë >
A’ÿõÉ¿ ¯ÿÖìSëÝçLÿ F{†ÿ {dæs {¾ FÜÿæLÿë {Lÿò~Óç ¯ÿç{ÉÌ ¾¦ ¯ÿç[ÿæ {’ÿQæ¾æB¨æÀÿç̄ ÿ [ÿæÜÿ] >

’ÿÜÿçÀÿ ÀÿÜÿÓ¿ `ÿç†ÿ÷
Aæ{àÿæ`ÿ[ÿæ ¯ÿçÌß 

’ÿÜÿç [ÿç{f [ÿç{f †ÿçAæÀÿç ÜÿëF Lÿç?
{WæÁÿ’ÿÜÿçLÿë ’ÿÜÿç{Àÿ ¨Àÿç~†ÿ LÿÀÿç̈ æÀÿë$#̄ ÿæ
"fæ’ÿëLÿÀÿê D¨æ’ÿæ[ÿ'sç Lÿ'~ ?
äêÀÿLÿë ’ÿÜÿç{Àÿ ¨Àÿç~†ÿ LÿÀÿë$#¯ÿæ
"ÓæÜÿæ¾¿LÿæÀÿê'þæ[ÿZÿë Aæ{þ LÿæÜÿ]Lÿç {’ÿQ#̈ æÀÿë
[ÿæÜÿ]?

   ’ÿõÉ¿þæ[ÿ/A’ÿõÉ¿þæ[ÿ: Aæ{þ äêÀÿ F¯ÿó ¨æ†ÿ÷Lÿë
{’ÿQ#̈ æÀÿëdë (’ÿõÉ¿þæ[ÿ), Lÿç;ÿë Lÿæþ LÿÀÿë$#̄ ÿæ
ÓæÜÿæ¾¿LÿæÀÿêþæ{[ÿ Aæþ Qæàÿç AæQ# ¨æBô
A’ÿõÉ¿>
†ÿë{þ {ÓÜÿç ÓæÜÿæ¾¿LÿæÀÿêþæ[ÿZÿ [ÿæþ fæ~ Lÿç?

2

ÓvÿçLÿú  ¨æBô  T  F¯ÿó μÿëàÿú  ¨æBô  F {àÿQ >
¯ÿêfæ~ë {Lÿ¯ÿÁÿ A¨ÀÿçÍæÀÿ ×æ[ÿ{Àÿ ÀÿÜÿ;ÿç F ÿ̄ó {Óþæ{[ÿ {Lÿ{¯ÿ¯ÿç ÓæÜÿæ¾¿LÿæÀÿê [ÿëÜÿ;ÿç > (      )

A~ë̄ ÿêä~ ¾¦ FLÿ D¨LÿÀÿ~ ¾æÜÿæ äë’ÿ÷ fê¯ÿLÿë ÿ̄Üÿë†ÿ ¯ÿÝ LÿÀÿç {’ÿQæF > (      )

’ÿÜÿç F¯ÿó Aæ`ÿæÀÿ ¨Àÿç Lÿç~́ç†ÿ Qæ’ÿ¿ AæþÀÿ Üÿfþ ¨æBô μÿàÿ > (      )

fê¯ÿæ~ë {ÀÿæS ÓõÎç LÿÀÿç̈ æÀÿ;ÿç > (      )

’ÿÜÿçÀÿ ÀÿÜÿÓ¿
{Óæþ¯ÿæÀÿ

þèÿÁÿ¯ÿæÀÿ

DÌëþ äêÀÿ $#̄ ÿæ ¨æ†ÿ÷sçF Àÿæ†ÿ ÷ê  Óþß{Àÿ ÓgêLÿÀÿ~

 Lÿæ¾¿ö  LÿÀÿë$#̄ ÿæ
ÿ̄êfæ~ë

@ûi gòLôaû

 _âùdûM

ùaû]

¯ÿêfæ~ë
àÿæ{Lÿuæ ÿ̄æÓçàÿâÓú
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Health

Read and Recite: The teacher read the words and make the students
to read and recite.
Germs, Personal hygiene, Healthy habits,physical exercise, Harmful
substances (alcohol, tobacco), Hormones

3

LEARN

UNDERSTAND

Read and Explain: The teacher reads the sentences and explains the

key words.

1. Germs are tiny, harmful organisms that can enter our bodies and make
us fall sick.

2. Practicing personal hygiene, like washing our hands, keeps us clean and
healthy.

3. Brushing our teeth and sleeping on time are good healthy habits.
4. We must stay away from harmful substances like alcohol and tobacco to

protect our bodies.
5. Regular physical exercise, like running or playing, makes our heart and

muscles healthy.
6. Hormones are special chemicals in our body that act like messengers to

control how we grow and feel.

APPLY

A. Put a tick mark (ü) under good habit and put wrong (X) markunderthe

sentence

B. Write the list of good and bad habits in your note book.

Mouth
AirAir

Regular
cell

Germs
multiplyingAP SCERT
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\òai ÊûiÚý3

¨Þç̄ ÿæ H  Aǣ ÿõ̂ ÿç LÿÀÿç̄ ÿæ: ÉçäLÿ É±ÿSëÝçLÿë ̈ Þç{ ÿ̄ F ÿ̄ó Éçäæ$öêþæ[ÿZÿ ’ÿ́æÀÿæ {ÓSëÝçLÿë ̈ ÞæB{ ÿ̄ H Aǣ ÿõ̂ ÿç LÿÀÿæB{ ÿ̄  >
fê¯ÿæ~ë, ¯ÿ¿NÿçS†ÿ ¨ÀÿçbÿŸ†ÿæ, Óǽ×¿LÿÀÿ Aμÿ¿æÓ, ÉæÀÿêÀÿçLÿ ¯ÿ¿æßæþ,
ä†ÿçLÿæÀÿLÿ ¨’ÿæ$ö (þ’ÿ¿¨æ[ÿ, †ÿþæQë),   Üÿ{þæö[ÿ

¨Þç̄ ÿæ F¯ÿó ¯ÿëlæB¯ÿæ: ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F¯ÿó þëQ¿ É±ÿSëÝçLÿë  ¯ÿëlæB{¯ÿ >
fê¯ÿæ~ë  A†ÿç äë’ÿ÷, ä†ÿçLÿæÀÿLÿ fê¯ÿ > Fþæ{[ÿ Aæþ ÉÀÿêÀÿ{Àÿ ÷̈{¯ÿÉ LÿÀÿç AæþLÿë AÓë× LÿÀÿç̈ æÀÿ;ÿç >
[ÿçf Üÿæ†ÿ {™æB¯ÿæ μÿÁÿç ¯ÿ¿NÿçS†ÿ ¨ÀÿçbÿŸ†ÿæ A[ÿëÓÀÿ~ LÿÀÿç̄ ÿæ ’ÿ́æÀÿæ Aæ{þ Ó́bÿ F¯ÿó Óë× ÀÿÜÿç̈ æÀÿç̄ ÿæ >
’ÿæ;ÿ WÌç̄ ÿæ F¯ÿó vÿçLÿú Óþß{Àÿ {ÉæB¯ÿæ {ÜÿDdç FLÿ Óǽ×¿LÿÀÿ Aμÿ¿æÓ >
 ÉÀÿêÀÿLÿë ÓëÀÿäç†ÿ ÀÿQ#̄ ÿæ ¨æBô AæþLÿë þ’ÿ¿¨æ[ÿ F ÿ̄ó †ÿþæQë ¨Àÿç ä†ÿçLÿæÀÿLÿ ¨’ÿæ$övÿæÀÿë ’ÿí{ÀÿB ÀÿÜÿç̄ ÿæLÿë
{Üÿ¯ÿ >
{’ÿòÝç̄ ÿæ Lÿçºæ {QÁÿç̄ ÿæ μÿÁÿç [ÿçßþç†ÿ ÉæÀÿêÀÿçLÿ ̄ ÿ¿æßæþ LÿÀÿç̄ ÿæ ’ÿǽÀÿæ  AæþÀÿ Üÿõ†ÿ ç̈ƒ F¯ÿó þæóÓ{¨ÉêLÿë Óë×
ÀÿQ#̈ æÀÿç̄ ÿæ >
ÜÿÀÿ{þæ[ÿú {ÜÿDdç Aæþ ÉÀÿêÀÿÀÿ Lÿçdç ¯ÿç{ÉÌ ÀÿæÓæß[ÿçLÿ ¨’ÿæ$ö ¾æÜÿæ ¯ÿæˆÿöæ¯ÿÜÿμÿæ{¯ÿ Lÿæþ LÿÀÿç ÉÀÿêÀÿLÿë
[ÿçß¦~ Lÿ{À ÿ>

A. Dˆÿþ Aμÿ¿æÓ †ÿ{Áÿ vÿçLÿ   `ÿçÜÿ§ F¯ÿó QÀÿæ¨ Aμÿ¿æÓ †ÿ{Áÿ μÿëàÿú  `ÿçÜÿ§ ’ÿçA >

B. Dˆÿþ F¯ÿó QÀÿæ¨ Aμÿ¿æÓSëÝçLÿÀÿ FLÿ †ÿæàÿçLÿæLÿë †ÿëþ sç̈ æQæ†ÿæ{Àÿ {àÿQ >

@ûi gòLôaû

ùaû]

 _âùdûM
(Ó´bÿ fÁÿ)

""AÓ´æ×¿LÿÀÿ Aμÿ¿æÓ Lÿç̈ Àÿç fê¯ÿæ~ë ̄ ÿ¿æ¨ç$æF F¯ÿó {ÀÿæS ÓõÎç Lÿ{À''
""AÓ´æ×¿LÿÀÿ Aμÿ¿æÓ Lÿç¨Àÿç fê¯ÿæ~ë ¯ÿ¿æ¨ç$æF F¯ÿó {ÀÿæS ÓõÎç Lÿ{À''

AP SCERT
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Health4

Read and Recite: The teacher read the words and make the students
to read and recite.

Balanced diet     Physical exercise     Junk food     Deficiency diseases
anemia     goiter     scurvy

Read and Explain: The teacher reads the sentences and explains the
key words.

1. A balanced diet gives our body all the nutrients it needs to grow strong.
2. Eating too much junk food is not good for our health because it lacks

proper nutrients.
3. If our body does not get enough vitamins or minerals, we may suffer from

deficiency diseases.
4. A person with anaemia feels very weak and tired because their blood

lacks iron.
5. Goitreis a disease that causes a swelling near the neck due to a lack of

iodine in the diet.
6. Scurvy is a disease that makes our gums bleed when we do not eat enough

Vitamin C.

A. Put a tick mark ()  against  good  habit  and  put  wrong  ( ) mark

against bad habit.

1.  Eating fruits.    / Eating junk food.  
2.  Drinking clean water  / Drinking soft drinks.  
3.  Playing outside  / Watching TV all day.  
4.  Washing hands before food  / Eating without washing hands. 

B. Draw the picture of healthy food.

AP SCERT



201{É÷~ê              ÷̈Öì†ÿç

\òai ÊûiÚý4

¨Þç̄ ÿæ H  Aǣ ÿõ̂ ÿç LÿÀÿç̄ ÿæ: ÉçäLÿ É±ÿSëÝçLÿë ̈ Þç{ ÿ̄ F ÿ̄ó Éçäæ$öêþæ[ÿZÿ ’ÿ́æÀÿæ {ÓSëÝçLÿë ̈ ÞæB{ ÿ̄ H Aǣ ÿõ̂ ÿç LÿÀÿæB{ ÿ̄  >
ÓëÌþ Qæ’ÿ¿ ÉæÀÿêÀÿçLÿ ̄ ÿ¿æßæþ fZÿú üÿëxÿú Aμÿæ¯ÿf[ÿç†ÿ {ÀÿæS

ÀÿNÿÜÿê[ÿ†ÿæ SÁÿSƒ Ôÿμÿ}

¨Þç̄ ÿæ F¯ÿó ¯ÿëlæB¯ÿæ: ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F¯ÿó þëQ¿ É±ÿSëÝçLÿë  ¯ÿëlæB{¯ÿ >
ÓëÌþ Qæ’ÿ¿ Aæþ ÉÀÿêÀÿÀÿ Óë’ÿõÞ ¯ÿõ•ç ¨æBô Aæ¯ÿÉ¿Lÿêß ÓþÖ {¨æÌLÿ †ÿˆÿ́ {¾æSæB$æF >
A†ÿ¿™#Lÿ fZÿúüÿëxÿú QæB¯ÿæ Ó́æ×¿ ¨æBô μÿàÿ [ÿë{Üÿô, LÿæÀÿ~ F$#{Àÿ D¨¾ëNÿ {¨æÌLÿ †ÿˆÿ́Àÿ Aμÿæ¯ÿ $æF>
¾’ÿç Aæþ ÉÀÿêÀÿLÿë ¨¾ö¿æ© ¨Àÿçþæ~Àÿ μÿçsæþç[ÿú Lÿçºæ Q~çf àÿ¯ÿ~ [ÿþç{Áÿ, {†ÿ{¯ÿ Aæ{þ Aμÿæ¯ÿf[ÿç†ÿ
{ÀÿæS{Àÿ ¨êÝç†ÿ {ÜÿæB$æD >
ÀÿNÿÜÿê[ÿ†ÿæ AæLÿ÷æ;ÿ ÿ̄¿Nÿç ÿ̄Üÿë†ÿ ’ÿë̄ ÿöÁÿ F ÿ̄ó LÿÈæ;ÿ A[ÿëμÿ̄ ÿ LÿÀÿ;ÿç LÿæÀÿ~ {Óþæ[ÿZÿ ÀÿNÿ{Àÿ {àÿòÜÿÀÿÿ Aμÿæ ÿ̄ $æF >
Qæ’ÿ¿{Àÿ Aæ{ßæxÿç[ÿúÀÿ Aμÿæ¯ÿ {Üÿ{àÿ SÁÿSƒ {ÀÿæS {ÜÿæB$æF, ¾æÜÿæ’ÿ́æÀÿæ {¯ÿLÿ ̈ æQ{Àÿ üÿëàÿæ {’ÿQæ¾æF>
Ôÿμÿ} FLÿ {ÀÿæS ¾æÜÿæ Aæ{þ ¨¾ö¿æ© μÿçsæþç[ÿú C  [ÿQæB{àÿ þæÞçÀÿë ÀÿNÿ Ó÷æ¯ÿ ÜÿëF  >

A. μÿàÿ Aμÿ¿æÓ ¨æBô vÿçLÿú   `ÿçÜÿ§ F¯ÿó QÀÿæ¨ Aμÿ¿æÓ ̈ æBô μÿëàÿú `ÿçÜÿ§ ’ÿçA >
üÿÁÿ QæB¯ÿæ> / fZÿú üÿëxÿú? QæB ÿ̄æ >
Ó́bÿ ¨æ~ç ¨çB¯ÿæ / Éê†ÿÁÿ¨æ[ÿêß ¨çB¯ÿæ >
¯ÿæÜÿæ{Àÿ {QÁÿç̄ ÿæ / ’ÿç[ÿÓæÀÿæ sçμÿç {’ÿQ#̄ ÿæ >
Qæ’ÿ¿ ¨í̄ ÿöÀÿë Üÿæ†ÿ {™æB¯ÿæ / Üÿæ†ÿ [ÿ{™æB QæB ÿ̄æ >

B. Ó´æ×¿LÿÀÿ Qæ’ÿ¿Àÿ FLÿ `ÿç†ÿ÷ AZÿ[ÿ LÿÀÿ >

@ûi gòLôaû

ùaû]

 _âùdûM

 {¨æÌLÿ  Aμÿæ¯ÿf[ÿç†ÿ  {ÀÿæS Lÿç¨Àÿç ÜÿëF ?
AÓë×†ÿæÀÿ
àÿä~

{LÿæÌÖÀÿ{Àÿ Aμÿæ¯ÿ f[ÿ ç†ÿ

(ÀÿNÿÜÿê[ÿ†ÿæ ̈ æBô)
(Ôÿμÿ}æ ¨æBô)

(SÁÿSƒ
¨æBô)AP SCERT
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Read and Recite: The teacher read the words and make the students
to read and recite.

Habitat     Forest      Living things     Non-living things     Air     Water    Soil
Sunlight      Plants      Photosynthesis.

Read and Explain: The teacher reads the sentences and explains the
key words.

1. A habitat is the natural home where a plant or animal lives.
2. Many wild animals, like tigers and elephants, live in the forest.
3. Living things can breathe, grow, and move on their own.
4. Non-living things, like rocks and water, do not need food.
5. Clean air is essential for all living things to breathe.
6. Plants and animals cannot survive without fresh water.
7. Plants need healthy soil to grow their roots.
8. Sun light is, energy source to the plants.
9. Green plants make their own food through photosynthesis.

Observe the picture
and write your findings
under correct heading

Living things Non-living things

Is there any relationship between living and non-living things? Think

and discuss with your friends.

Write the name of the habitat shown in the picture.

AP SCERT
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\òai @ûc _âKéZò5

¨Þç̄ ÿæ H  Aǣ ÿõ̂ ÿç LÿÀÿç̄ ÿæ: ÉçäLÿ É±ÿSëÝçLÿë ̈ Þç{ ÿ̄ F ÿ̄ó Éçäæ$öêþæ[ÿZÿ ’ÿ́æÀÿæ {ÓSëÝçLÿë ̈ ÞæB{ ÿ̄ H Aǣ ÿõ̂ ÿç LÿÀÿæB{ ÿ̄  >
Aæ¯ÿæÓ fèÿàÿ Ófê¯ÿ [ÿçföê¯ÿ ¯ÿæßë fÁ þõ̂ ÿçLÿæ

Óí¾ö¿æ{àÿæLÿ D—ÿç’ Aæ{àÿæLÿÓó{ÉÈÌ~ ÿ

Ófê¯ÿ F¯ÿó [ÿçföê¯ÿZÿ þš{Àÿ {Lÿò~Óç Ó¸Lÿö Adç Lÿç? `ÿç;ÿæ LÿÀÿ F¯ÿó †ÿëþ Óæèÿþæ[ÿZÿ ÓÜÿ Aæ{àÿæ`ÿ[ÿæ
LÿÀÿ >

¨Þç̄ ÿæ F¯ÿó ¯ÿëlæB¯ÿæ: ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F¯ÿó þëQ¿ É±ÿSëÝçLÿë  ¯ÿëlæB{¯ÿ >
Aæ¯ÿæÓ {ÜÿDdç FLÿ ÷̈æLÿõ†ÿçLÿ ×æ[ÿ {¾Dôvÿæ{Àÿ FLÿ D—ÿç’ÿ Lÿçºæ ¨÷æ~ê ¯ÿæÓ Lÿ{Àÿ >
¯ÿæW F¯ÿó Üÿæ†ÿê μÿÁÿç ¯ÿÜÿë†ÿ ¯ÿ[ÿ¿ ÷̈æ~ê fèÿàÿ{Àÿ ¯ÿæÓ LÿÀÿ;ÿç >
Ófê¯ÿþæ{[ÿ [ÿç{f É´æÓ {[ÿB¨æÀÿ;ÿç, ¯ÿ|ÿç̈ æÀÿ;ÿç F ÿ̄ó `ÿàÿæ¯ÿëàÿæ LÿÀÿç̈ æÀÿ;ÿç >
¨$Àÿ F¯ÿó fÁÿ μÿÁÿç [ÿçföê ÿ̄ZÿÀÿ Qæ’ÿ¿ Aæ ÿ̄É¿Lÿ ÜÿëF [ÿæÜÿ] >
ÓþÖ Ófê¯ÿZÿ É́æÓLÿ÷çßæ  ¨æBô  Ó́bÿ ¯ÿæßë Aæ¯ÿÉ¿Lÿ >
¯ÿçÉë• fÁÿ ÿ̄ç[ÿæ D—ÿç’ÿ F ÿ̄ó ÷̈æ~êþæ{[ÿ ¯ÿo#̈ æÀÿç{¯ÿ [ÿæÜÿ] >
D—ÿç’ÿ [ÿçfÀÿ {`ÿÀÿ ¯ÿ|ÿç̄ ÿæ ¨æBô Óë× þõ̂ ÿçLÿæ Aæ¯ÿÉ¿Lÿ Lÿ{Àÿ >
Óí¾ö¿æ{àÿæLÿ D—ÿç’ÿþæ[ÿZÿ ¨æBô ÉNÿçÀÿ Dû A{s >
Ó ÿ̄ëf D—ÿç’ÿþæ{[ÿ Aæ{àÿæLÿÓó{ÉâÌ~ þæšþ{Àÿ [ÿçf Qæ’ÿ¿ [ÿç{f ÷̈Öì†ÿ LÿÀÿ;ÿç>

`ÿç†ÿ÷Lÿë ¨¾ö¿{¯ÿä~ LÿÀÿ F ÿ̄ó
†ÿëþÀÿ ¨¾ö¿{¯ÿä~Lÿë ÓvÿçLÿú
ÉêÌöLÿ †ÿ{Áÿ {àÿQ >

Ófê¯ÿ [ÿçföê¯ÿ

`ÿç†ÿ÷{Àÿ ’ÿÉöæ¾æB$#¯ÿæ Aæ¯ÿæÓÀÿ [ÿæþ {àÿQ >

@ûi gòLôaû

ùaû]

 _âùdûM
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Read and Recite: The teacher read the words and make the students
to read and recite.

Aquatic     Terrestrial       Herbivorous      Carnivorous       Omnivorous
Mushrooms      Natural resources     Biodiversity     Farming.

Read and Explain: The teacher reads the sentences and explains the
key words.

1. Animals find their food by eating plants or other animals.
2. Fish are aquatic animals because they live in the water.
3. Elephants and cows are terrestrial animals because they live on land.
4. Herbivorous animals eat only plants, like a cow or rabbit.
5. Carnivorous animals eat other animals, like a lion or tiger.
6. Omnivorous animals, like crows and humans, eat both plants and meat.
7. Mushrooms are types of fungus that grow on dead plants or soil.
8. Water, air, and soil are valuable natural resources from the Earth.
9. Biodiversity refers to the wonderful variety of all life on Earth.

10. Many people in our village living through farming crops.

Observe the picture
and write your findings
under correct heading

Match the following.

Animals Living Place
A) Whale 1) Forest
B) Camel 2) Pond
C) Fish 3) Desert
D) Monkey 4) Ocean
E) Frog 5) Grasslands
1. A _________________ is the natural home of a plant or animal.
2. __________________ grows on dead plants and leaves.

Type Herbivorous Carnivorous Omnivorous Aquatic Terrestrial

Animals AP SCERT



205{É÷~ê              ÷̈Öì†ÿç

\òai @ûc _âKéZò6

¨Þç̄ ÿæ H  Aǣ ÿõ̂ ÿç LÿÀÿç̄ ÿæ: ÉçäLÿ É±ÿSëÝçLÿë ̈ Þç{ ÿ̄ F ÿ̄ó Éçäæ$öêþæ[ÿZÿ ’ÿǽÀÿæ {ÓSëÝçLÿë ¨ÞæB{ ÿ̄ H Aǣ ÿõ̂ ÿç LÿÀÿæB{ ÿ̄
fÁÿ`ÿÀÿ ×Áÿ`ÿÀÿ †ÿõ~{μÿæfê þæóÓæÉê Ó¯ÿöμÿäê
Dμÿß`ÿÀÿ d†ÿë ÷̈æLÿõ†ÿçLÿ Ó¸’ÿ {fð̄ ÿ¯ÿç̄ ÿç™†ÿæ LÿõÌç

¨Þç̄ ÿæ F¯ÿó ¯ÿëlæB¯ÿæ: ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F¯ÿó þëQ¿ É±ÿSëÝçLÿë  ¯ÿëlæB{¯ÿ >
¨÷æ~êþæ{[ÿ D—ÿç’ÿ Lÿçºæ A[ÿ¿ ¨÷æ~êþæ[ÿZÿë QæB [ÿçfÀÿ Qæ’ÿ¿ D¨àÿ¯ÿú™ LÿÀÿç$æ;ÿç >
þædþæ{[ÿ fÁÿ`ÿÀÿ ¨÷æ~ê LÿæÀÿ~ {Óþæ{[ÿ fÁÿ{Àÿ Üÿ] ¯ÿæÓ LÿÀÿ;ÿç >
 Üÿæ†ÿê F¯ÿó SæC {ÜÿDd;ÿç ×Áÿ̀ ÿÀÿ ÷̈æ~ê LÿæÀÿ~ {Óþæ{[ÿ ×ÁÿμÿæS{Àÿ Üÿ] ¯ÿæÓ LÿÀÿ;ÿç >
†ÿõ~{μÿæfêþæ{[ÿ {Lÿ¯ÿÁÿ D—ÿç’ÿ QæAæ;ÿç, {¾¨ÀÿçLÿç SæC Lÿçºæ {vÿLÿëAæ >
þæóÓæÓê ¨÷æ~êþæ{[ÿ A[ÿ¿ ÷̈æ~êþæ[ÿZÿë QæAæ;ÿç, {¾¨ÀÿçLÿç ÓçóÜÿ Lÿçºæ ¯ÿæW >
Ó ÿ̄öμÿäê ÷̈æ~ê, {¾¨ÀÿçLÿç LÿæD F ÿ̄ó þ~çÌ, D—ÿç’ÿ F¯ÿó þæóÓ Dμÿß QæAæ;ÿç >
d†ÿë {ÜÿDdç FLÿ ÷̈LÿæÀÿÀÿ Lÿ¯ÿLÿ ¾æÜÿæ þõ†ÿ D—ÿç’ÿ  Lÿçºæ  þæsç D¨{Àÿ ¯ÿ|ÿç$æF >
fÁÿ, ÿ̄æßë F¯ÿó þõ̂ ÿçLÿæ {ÜÿDdç ṏ$#̄ ÿêÀÿ þíàÿ¿ ÿ̄æ[ÿ ÷̈æLÿõ†ÿçLÿ Ó¸’ÿ >
{fð̄ ÿ ¯ÿç̄ ÿç™†ÿæ ¨õ$#̄ ÿê{Àÿ $#̄ ÿæ ÓþÖ fê¯ÿ[ÿÀÿ A—ÿë†ÿ ¯ÿç̄ ÿç™†ÿæLÿë ’ÿÉöæF >
 Aæþ SæôÀÿ A{[ÿLÿ {àÿæLÿ üÿÓàÿ `ÿæÌ LÿÀÿç [ÿçfÀÿ fê ÿ̄çLÿæ [ÿç̄ ÿöæÜÿ LÿÀÿ;ÿç >

{þÁÿ LÿÀ
÷̈æ~ê ¯ÿæÓ×æ[ÿ

A) †ÿçþç 1) fèÿàÿ
B) Hs 2) {¨æQÀÿê
C) þæd 3) þÀÿëμÿíþç
D) þæZÿÝ 4) þÜÿæÓæSÀÿ
E) {¯ÿèÿ 5) †ÿõ~μÿíþç

___________________ {ÜÿDdç FLÿ D—ÿç’ÿ Lÿçºæ ÷̈æ~êÀÿ ÷̈æLÿõ†ÿçLÿ ¯ÿæÓ×æ[ÿ >
___________________ þõ†ÿ D—ÿç’ÿ F¯ÿó ¨†ÿ÷ D¨{Àÿ ¯ÿ|ÿç$æF >

÷̈LÿæÀÿ    †ÿõ~{μÿæfê  þæóÓæÉê         Dμÿß`ÿÀÿ   fÁÿ`ÿÀÿ ×Áÿ`ÿÀÿ
¨÷æ~ê

@ûi gòLôaû

ùaû]

 _âùdûM

`ÿç†ÿ÷Lÿë ¨¾ö¿{¯ÿä~ LÿÀÿ F ÿ̄ó
†ÿëþÀÿ ¨¾ö¿{¯ÿä~Lÿë ÓvÿçLÿú
ÉêÌöLÿ †ÿ{Áÿ {àÿQ >

AP SCERT
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Read and Recite: The teacher read the words and make the students
to read and recite.

Life processes     Respiration      Photosynthesis     Reproduction
Oviparous      Viviparous       Nutrients        Timber.

Read and Explain: The teacher reads the sentences and explains the
key words.
1. Breathing, and eating food are essential life processes for all living things.
2. Respiration is the process where living things breathe in oxygen to get

energy.
3. Photosynthesis is the process by which green plants use sunlight to

make their own food.
4. Reproduction is the method by which living things produce young ones

of their own kind.
5. Birds are oviparous animals because they lay eggs that hatch into chicks.
6. Cows and humans are viviparous because they give birth to young ones.
7. Nutrients are the useful substances found in food that help our bodies

grow strong and stay healthy.
8. The hard wood that we get from large trees is called timber.

1. Which is the Oviparous animal? ( )
a) Rat b) cat c) dog d) frog

2. Which is the Viviparous animal? ( )
a) ostrich b) lizard c)  fish d) donkey

a. Which group animals have ears out side ________________
b. Which group animals have hair on the skin ________________
c. Which group animals lay eggs ________________
d. Which group animals give birth to babies ________________

GROUP - A GROUP - B

GROUP - A ______________

GROUP - B ______________

Choose the right answer.

Observe the picture and

answer the questions and

Name the groups.

AP SCERT



207{É÷~ê              ÷̈Öì†ÿç

\òai @ûc Ne7

¨Þç̄ ÿæ H  Aǣ ÿõ̂ ÿç LÿÀÿç̄ ÿæ: ÉçäLÿ É±ÿSëÝçLÿë ̈ Þç{ ÿ̄ F ÿ̄ó Éçäæ$öêþæ[ÿZÿ ’ÿ́æÀÿæ {ÓSëÝçLÿë ̈ ÞæB{ ÿ̄ H Aǣ ÿõ̂ ÿç LÿÀÿæB{ ÿ̄ >
fê¯ÿ[ÿ ¨÷Lÿ÷çßæ ÉÓ́[ÿ Aæ{àÿæLÿ Óó{ÉâÌ~  ÷̈f[ÿ[ÿ

Aƒf fÀÿæßëf     {¨æÌLÿ   Lÿævÿ

¨Þç̄ ÿæ F¯ÿó ¯ÿëlæB¯ÿæ: ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F¯ÿó þëQ¿ É±ÿSëÝçLÿë  ¯ÿëlæB{¯ÿ >
É́æÓ {[ÿ¯ÿæ F¯ÿó Qæ’ÿ¿ QæB¯ÿæ {ÜÿDdç ÓþÖ Ófê¯ÿZÿ ¨æBô A¨ÀÿçÜÿæ¾ö¿ fê¯ÿ[ÿ ÷̈Lÿ÷çßæ>
Ófê¯ÿþæ{[ÿ É´Ó[ÿ{Àÿ AþÈfæ[ÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç ÉNÿç ¨æAæ;ÿç >
Aæ{àÿæLÿÓó{ÉâÌ~ {ÜÿDdç FLÿ ̈ ÷Lÿ÷çßæ ¾æÜÿæ’ÿǽÀÿæ Ó¯ÿëf D—ÿç’ÿþæ{[ÿ [ÿçf Qæ’ÿ¿ [ÿç{f ̈ ÷Öì†ÿ LÿÀÿç̄ ÿæ ̈ æBô
Óí¾ö¿æ{àÿæLÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿ;ÿç>
÷̈f[ÿ[ÿ {ÜÿDdç FLÿ ¨•†ÿç ¾æÜÿæ’ÿǽÀÿæ Ófê¯ÿþæ{[ÿ [ÿçf μÿÁÿç Éæ¯ÿLÿ ÓõÎç LÿÀÿ;ÿç >

¨äêþæ{[ÿ Aƒf ¨÷æ~ê LÿæÀÿ~ {Óþæ{[ÿ Aƒæ ’ÿçA;ÿç F¯ÿó AƒæÀÿë dëAæ ÿ̄æÜÿæ{Àÿ >
SæC F¯ÿó þæ[ÿ ÿ̄ {ÜÿDd;ÿç fÀÿæßëf LÿæÀÿ~ {Óþæ{[ÿ ÉçÉëþæ[ÿZÿë f[ÿ½ ’ÿçA;ÿç>
{¨æÌLÿ {ÜÿDdç Qæ’ÿ¿{Àÿ $#̄ ÿæ D¨LÿæÀÿê ¨’ÿæ$ö ¾æÜÿæ Aæþ ÉÀÿêÀÿLÿë ÉNÿçÉæÁÿê F¯ÿó Óë× ÀÿQ#̄ ÿæ{Àÿ
ÓæÜÿæ¾¿ Lÿ{Àÿ >
¯ÿÝ SdÀÿë Aæ{þ ¨æD$#̄ ÿæ ÉNÿ LÿævÿLÿë sçºÀÿ(SÀÿLÿævÿ) LÿëÜÿæ¾æF >

a. {LÿDô {SæÏêÀÿ ÷̈æ~êþæ[ÿZÿÀÿ Lÿæ[ÿ ¯ÿæÜÿæÀÿLÿë {’ÿQæ¾æF? ________________
b. {LÿDô {SæÏêÀÿ ¨÷æ~êþæ[ÿZÿ ÉÀÿêÀÿ{Àÿ {àÿæþ Adç? ________________
c. {LÿDô {SæÏêÀÿ ÷̈æ~êþæ{[ÿ Aƒæ ’ÿçA;ÿç?________________
d. {LÿDô {SæÏêÀÿ ÷̈æ~êþæ{[ÿ dëAæ f[ÿ½ ’ÿçA;ÿç? ________________

[ÿçþ§àÿçQ#†ÿ þšÀÿë {LÿDôsç FLÿ fÀÿæßëf ¨÷æ~ê?
a) þíÌæ b) ¯ÿçÀÿæÝç c) LÿëLÿëÀÿ d) {¯ÿèÿ
[ÿçþ§àÿçQ#†ÿ þšÀÿë {LÿDôsç FLÿ fÀÿæßëf ¨÷æ~ê?
a) Hs¨äê b) lçsç̈ çsç c)  þæd d) S™

{SæÏê - A ______________

{SæÏê - B ______________

ÓvÿçLÿú DˆÿÀÿ `ÿß[ÿ LÿÀÿ >

`ÿç†ÿ÷Lÿë {’ÿQ F ÿ̄ó ̈ ÷É§SëÝçLÿÀÿ
DˆÿÀÿ ’ÿçA,  SæÏêSëÝçLÿÀÿ
[ÿæþLÿÀÿ~ LÿÀÿ >

{SæÏê - A {SæÏê - B

@ûi gòLôaû
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Our Home
8

LEARN

UNDERSTAND

APPLY

Read and Recite: The teacher read the words and make the students
to read and recite.
Planets      Earth       Air     Water       Soil       Rocks      Natural resources

Renewable sources        Non-renewable sources.

Observe the picture and write the differences between Renewable
sources, Non-renewable sources in the table.

Renewable Non-renewable
sources sources

1 1
2 2
3 3
4 4

Read and Explain: The teacher reads the sentences and explains the
key words.
1. There are eight planets in our solar system that move around the Sun.
2. The Earth is the special planet where we all live, with land, water, and air.
3. We cannot see air, but we know it is all around us because we breathe it.
4. Life cannot exist without water; we need it for drinking, washing, and
    growing crops.
5. Plants grow their roots in the top layer of the Earth, which is called soil.
6. Rocks are the very hard natural stones that make up mountains and
    hills.
7. Useful materials found in nature, like water, timber, and soil, are natural
    resources.
8. Sunlight and air are renewable sources because they will not run out.
9. Coal and petrol are non-renewable sources because they take millions of
    years to form and can be used.

Observe the
picture and read
the sentences
given below.
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\òai @ûc Ne8

¨Þç̄ ÿæ H  Aǣ ÿõ̂ ÿç LÿÀÿç̄ ÿæ: ÉçäLÿ É±ÿSëÝçLÿë ̈ Þç{ ÿ̄ F ÿ̄ó Éçäæ$öêþæ[ÿZÿ ’ÿ́æÀÿæ {ÓSëÝçLÿë ̈ ÞæB{ ÿ̄ H Aǣ ÿõ̂ ÿç LÿÀÿæB{ ÿ̄ >
   S÷Üÿ           ṏ$#̄ ÿê          ¯ÿæßë           fÁÿ          þõ̂ ÿçLÿæ       ¨$Àÿ           ¨÷æLÿõ†ÿçLÿ Ó¸’ÿ
                        [ÿ ÿ̄êLÿÀÿ~ {¾æS¿ Ó¸’ÿ             [ÿ ÿ̄êLÿÀÿ~ A{¾æS¿ Ó¸’ÿ

¨Þç̄ ÿæ F¯ÿó ¯ÿëlæB¯ÿæ: ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F¯ÿó þëQ¿ É±ÿSëÝçLÿë  ¯ÿëlæB{¯ÿ >
Aæþ {ÓòÀÿ fS†ÿ{Àÿ Aævÿsç S÷Üÿ Adç ¾æÜÿæ Óí¾ö¿ `ÿæÀÿç̈ {s Wí{Àÿ >
ṏ$#̄ ÿê {ÜÿDdç FLÿ ¯ÿç{ÉÌ S÷Üÿ,  Aæ{þ ×ÁÿμÿæS, fÁÿ F ÿ̄ó ¯ÿæßë ÓÜÿç†ÿ þçÁÿçþçÉç ¯ÿæÓ LÿÀÿë >

Aæ{þ ¯ÿæßëLÿë {’ÿQ#̈ æÀÿë [ÿæÜÿ], Lÿç;ÿë Aæ{þ É́æÓ {[ÿD$#̄ ÿæÀÿë FÜÿæ Aæþ `ÿæÀÿç̈ æQ{Àÿ Adç {¯ÿæàÿç fæ~ç̈ æÀÿë >
fÁÿ ¯ÿç[ÿæ fê¯ÿ[ÿ Ó»¯ÿ [ÿë{Üÿô > ç̈B¯ÿæ, Óüÿæ LÿÀÿç̄ ÿæ F¯ÿó üÿÓàÿ ¯ÿõ•ç H ¯ÿoç̄ ÿæ ÿ¨æBô  fÁÿ Aæ¯ÿÉ¿L  >
D—ÿç’ÿSëÝçLÿ ṏ$#̄ ÿêÀÿ D¨ÀÿçμÿæS{Àÿ {ÓSëÝçLÿÀÿ {`ÿÀÿ ¯ÿ|ÿæ;ÿç, ¾æÜÿæLÿë þõ̂ ÿçLÿæLÿëÜÿæ¾æF >
¨$Àÿ {ÜÿDdç A†ÿç ÉNÿ ÷̈æLÿõ†ÿçLÿ ¨’ÿæ$ö ¾æÜÿæ’ÿǽÀÿæ ¨æÜÿæÝ F¯ÿó ¨¯ÿö†ÿ Svÿç†ÿ >
¨÷Lÿõ†ÿç{Àÿ þçÁÿë$#̄ ÿæ D¨LÿæÀÿê ÓæþS÷ê {¾¨ÀÿçLÿç fÁÿ, Lÿævÿ F¯ÿó þõ̂ ÿçLÿæ {ÜÿDdç ¨÷æLÿõ†ÿçLÿ Ó¸’ÿ >
Óí¾ö¿æ{àÿæLÿ F¯ÿó ÿ̄æßë {ÜÿDdç [ÿ¯ÿêLÿÀÿ~ {¾æS¿ Ó¸’ÿ LÿæÀÿ~ FÜÿæ {Lÿ{¯ÿ¯ÿç Ó{Àÿ [ÿæÜÿ]>
{LÿæBàÿæ F ÿ̄ó {¨{s÷æàÿ {ÜÿDdç [ÿ¯ÿêLÿÀÿ~ A{¾æS¿ Ó¸’ÿ LÿæÀÿ~ FÜÿæ †ÿçAæÀÿç {Üÿ̄ ÿæ ̈ æBô àÿä àÿä ̄ ÿÌö
àÿæSç$æF F¯ÿó FÜÿæ Óþßæ[ÿëLÿ÷{þ {ÉÌ {ÜÿæB¾æB¨æ{Àÿ >

`ÿç†ÿ÷Lÿë ¨¾¿ö{¯ÿä~ LÿÀÿ F¯ÿó [ÿ¯ÿêLÿÀÿ~ {¾æS¿ Ó¸’ÿ  H [ÿ¯ÿêLÿÀÿ~ A{¾æS¿ Ó¸’ÿ þš{Àÿ $#¯ÿæ
¨æ$öLÿ¿Lÿë ÓæÀÿ~ê{Àÿ {àÿQ >

`ÿç†ÿ÷Lÿë ¨¾ö¿{¯ÿä~
LÿÀÿç ÷̈’ÿˆÿ ¯ÿæLÿ¿SëÝçLÿë
¨Þ >

Aæþ ¨õ$#¯ÿê, Aæþ Ó¸’ÿAæþ {ÓòÀÿ fS†ÿ

[ÿ¯ÿêLÿÀÿ~ {¾æS¿ Ó¸’ÿ

¨õ$#¯ÿê FLÿ ¯ÿç{ÉÌ S÷Üÿ AæþLÿë ¯ÿæßë Aæ¯ÿÉ¿Lÿ ¯ÿoç¯ÿæ ¨æBô fÁÿ Aæ¯ÿÉ¿Lÿ

þõˆÿçLÿæ FLÿ Ó¸’  A{sÿ ¨æÜÿæÝ H þõ̂ ÿ çLÿæ

÷̈æLÿ õ†ÿçLÿ Ó¸’ÿ
ṏ$#¯ÿêÀÿë àÿμÿ¿ {ÜÿD$#¯ÿæ  D¨{¾æSê Ó¸’ÿ

[ÿ¯ÿêLÿÀÿ~ A{¾æS¿ Ó¸’ÿ

[ÿ¯ÿêLÿÀÿ~ {¾æS¿ Ó¸’ÿ - [ÿ¯ÿêLÿÀÿ~ A{¾æS¿ Ó¸’ÿ

[ÿ¯ÿêLÿÀÿ~ {¾æS¿ Ó¸’ÿ [ÿ¯ÿêLÿÀÿ~ A{¾æS¿ Ó¸’ÿ

Óí¾ö¿æ{àÿæLÿ ¯ÿæßë fÁÿ

¯ÿ¿¯ÿÜÿõ†ÿ ¨•†ÿç

¯ÿç’ÿë¿†ÿú ¨Àÿç¯ÿÜÿ[ÿ Aæ{àÿæLÿ
AÓÀÿ;ÿç ÓÀÿ;ÿç

¨Àÿç¯ÿÜÿ[ÿ Àÿ¤ÿ[ÿ LÿæÀÿQæ[ÿæ

{LÿæBàÿæ ¨÷æLÿõ†ÿçLÿ S¿æÓú{†ÿðÁÿ

@ûi gòLôaû
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[ÿ¯ÿêLÿÀÿ~ {¾æS¿ [ÿ¯ÿêLÿÀÿ~ A{¾æS¿
Ó¸’ÿ      Ó¸’ÿ

1 1
2 2
3 3
4 4
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Agriculture
9

LEARN

UNDERSTAND

APPLY

Read and Recite: The teacher read the words and make the students
to read and recite.
Farm    Crops    Agricultural tools    Cultivation     Food miles    Fertilizers
Manure   Weeds    Irrigation    Harvesting   Climatic conditions   Crop yield

Read and Explain: The teacher reads the sentences and explains the
key words.
1. A  farm  is  land  used  for

growing crops.
2. Crops are plants grown by

farmers for food.
3. Farmers use agricultural

tools to grow crops in the
land.

4. Cultivation is the process of
preparing land and growing
plants.

5. Food miles measure the distance food travels to reach us.
6. Fertilizers are chemicals added to soil to help plants grow.
7. Manure is natural waste used to enrich the soil.
8. Weeds are unwanted plants that grow among crops.
9. Irrigation is the supply of water to crops.

10. Harvesting is the act of gathering mature crops.
11. Climatic conditions like rain and heat affect plant growth.
12. Crop yield is the total amount of food produced.

a) Write the names of agricultural tools you have seen.

_______________________________________________

b) Name the weed in paddy crop?

c) Identify the differences between manure and

fertilizers?

Write answers to the following questions.
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\òai Kéhò9

¨Þç̄ ÿæ H  Aǣ ÿõ̂ ÿç LÿÀÿç̄ ÿæ: ÉçäLÿ É±ÿSëÝçLÿë ̈ Þç{ ÿ̄ F ÿ̄ó Éçäæ$öêþæ[ÿZÿ ’ÿ́æÀÿæ {ÓSëÝçLÿë ̈ ÞæB{ ÿ̄ H Aǣ ÿõ̂ ÿç LÿÀÿæB{ ÿ̄ >
  {ä†ÿ           üÿÓàÿ              LÿõÌç D¨LÿÀÿ~         `ÿæÌ           Qæ’ÿ¿ÿ¾æ†ÿ÷æ     ÓæÀÿ
  Q†ÿ          †ÿõ~Lÿ          fÁÿ{Ó`ÿ[ÿ         AþÁÿ      fÁÿ¯ÿæßë ¨Àÿç×ç†ÿç     üÿÓàÿ AþÁÿ/DŒæ’ÿ[

¨Þç̄ ÿæ F¯ÿó ¯ÿëlæB¯ÿæ: ÉçäLÿ ¯ÿæLÿ¿SëÝçLÿë ¨Þç{¯ÿ F¯ÿó þëQ¿ É±ÿSëÝçLÿë  ¯ÿëlæB{¯ÿ >
{ä†ÿ {ÜÿDdç üÿÓàÿ ¯ÿ|ÿæB¯ÿæ ¨æBô ¯ÿ¿¯ÿÜÿõ†ÿ
fþç >
üÿÓàÿ {ÜÿDdç `ÿæÌêþæ[ÿZÿ ’ÿǽÀÿæ Qæ’ÿ¿ ¨æBô
`ÿæÌ LÿÀÿæ¾æB$#̄ ÿæ D—ÿç’ÿ >
`ÿæÌêþæ{[ÿ fþç{Àÿ üÿÓàÿ `ÿæÌ LÿÀÿç̄ ÿæ ¨æBô
LÿõÌç D¨LÿÀÿ~ ÿ̄¿¯ÿÜÿæÀÿ LÿÀÿ;ÿç >
`ÿæÌ {ÜÿDdç  fþç  ¨÷Öì†ÿ LÿÀÿç̄ ÿæ F¯ÿó D—ÿç’ÿ
¯ÿÞæB¯ÿæÀÿ FLÿ ¨÷Lÿ÷çßæ >
Qæ’ÿ¿ ¾æ†ÿ÷æ (Qæ’ÿ¿ þæBàÿú ){ÜÿDdç Qæ’ÿ¿ Aæþ
¨æQ{Àÿ ¨Üÿo#̄ ÿæ ¨æBô {Lÿ{†ÿ ’ÿíÀÿ†ÿæ A†ÿçLÿ÷þ Lÿ{Àÿ †ÿæÜÿæÀÿ þæ¨Lÿë ¯ÿëlæF >
ÓæÀÿ {ÜÿDdç SdLÿë ¯ÿ|ÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç ÿ̄æ ¨æBô þæsç{Àÿ þçÉæ¾æD$#̄ ÿæ ÀÿæÓæß[ÿçLÿ ¨’ÿæ$ö>
Q†ÿ {ÜÿDdç þæsçLÿë Óþõ• LÿÀÿç̄ ÿæ ¨æBô ¯ÿ¿¯ÿÜÿõ†ÿ ÷̈æLÿõ†ÿçLÿ ÿ̄fö¿ >
†ÿõ~Lÿ {ÜÿDdç A’ÿÀÿLÿæÀÿê Sd ¾æÜÿæ üÿÓàÿ ÓÜÿ ¯ÿ|ÿç$æF >
fÁÿ{Ó ÿ̀[ÿ {ÜÿDdç üÿÓàÿLÿë fÁÿ {¾æSæ~ LÿÀÿç̄ ÿæ >
AþÁÿ {ÜÿDdç ¨Àÿç̈ Lÿ́ üÿÓàÿ ÓóS÷Üÿ LÿÀÿç̄ ÿæÀÿ Lÿæ¾ö¿>
¯ÿÌöæ F ÿ̄ó Dˆÿæ¨ μÿÁÿç fÁÿ ÿ̄æßë ¨Àÿç×ç†ÿç D—ÿç’ÿ ¯ÿõ•çLÿë ÷̈μÿæ¯ÿç†ÿ Lÿ{Àÿ >
üÿÓàÿ DŒæ’ÿ[ÿ {ÜÿDdç DŒæ’ÿç†ÿ Qæ’ÿ¿Àÿ {þæs ¨Àÿçþæ~ >

a) †ÿë{þ {’ÿQ#$#̄ ÿæ LÿõÌç D¨LÿÀÿ~SëÝçLÿÀÿ [ÿæþ {àÿQ >
      _______________________________________________

b) ™æ[ÿ üÿÓàÿ{Àÿ {’ÿQæ¾æD$#̄ ÿæ FLÿ †ÿõ~LÿÀÿ [ÿæþ Lÿ'~?
c) Q†ÿ F¯ÿó ÓæÀ þš{Àÿ $#¯ÿæ ¨æ$öLÿ¿ `ÿçÜÿ§s LÿÀÿ >

üÿÓàÿ DŒæ’ÿ[ÿÿ

¯ÿæ†ÿæ¯ÿÀÿ~ ×ç†ÿç

{ä†ÿ
üÿÓàÿ

ÜÿÁÿ LÿÀÿç¯ÿæ

¯ÿë~ç¯ÿæ

ÓæÀÿ

ÓæÀÿ ̈ ÷{ßæS†ÿõ~Lÿ ’ÿþ[ÿ

fÁÿ {Ó`ÿ[ÿ

üÿÓàÿ AþÁÿ

Qæ’ÿ¿ þæBàÿú

[ÿçþ§àÿçQ#†ÿ ¨÷É§SëÝçLÿÀÿ DˆÿÀÿ {àÿQ >

LÿõÌç - A¯ÿS†ÿ

@ûi gòLôaû
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 Have you ever wondered what you might see if the invisible world around you became
visible?

 How do you think your observation of this hidden world might change the way you think
about size, complexity, or even what counts as ‘living’?

 Have you thought how these tiny living beings interact with each other?
 Share your questions.

Learners will be able to:
 Able to define microorganisms.(CG-3)
 Classify different types of microorganisms.(CG-3)
 Give examples of each kind with reference to their observation of the

surroundings.(CG-3)
 Conduct simple experiments to observe microorganisms.(CG-6)
 Record their observation and compare their characteristics.(CG-3)
 Explain the application of microorganisms in day to day life.(CG-3)

The Invisible Living World 1

Probe and Ponder

AP SCERT



213

 †ÿë{þ {Lÿ{¯ÿ μÿæ¯ÿçd Lÿç †ÿëþ ̀ ÿæÀÿç̈ æQ{Àÿ $#̄ ÿæ A’ÿõÉ¿ fS†ÿ ¾’ÿç †ÿëþLÿë ’ÿõÉ¿ ÜÿëF, {†ÿ{¯ÿ
Lÿ'~ Ó¯ÿë {’ÿQ#̄ ÿ ?

 FÜÿç A’ÿõÉ¿ fS†ÿÀÿ ̈ ¾ö¿{¯ÿä~ {¾æSëô fê¯ÿþæ[ÿZÿÀÿ AæLÿæÀÿ, fsçÁÿ†ÿæ Lÿçºæ fê¯ÿÀÿ {¾Dô
àÿä~ †ÿæLÿë ""fê¯ÿç†ÿ'' {¯ÿæàÿç ¨Àÿç̀ ÿç†ÿ LÿÀÿç$æF, {Ó ¯ÿçÌß{Àÿ †ÿëþ `ÿç;ÿæ™æÀÿæLÿë Lÿç̈ Àÿç
¨Àÿç̄ ÿˆÿö[ÿ LÿÀÿç̈ æÀÿç̄ ÿ { ÿ̄æàÿç μÿæ¯ÿëd ?

 †ÿë{þ {Lÿ{¯ÿ `ÿç;ÿæ LÿÀÿçd FÜÿç äë’ÿ÷ fê¯ÿþæ{[ÿ ¨ÀÿØÀÿ ÓÜÿç†ÿ Lÿç̈ Àÿç ¨÷†ÿçLÿ÷çßæ LÿÀÿ;ÿç ?
 †ÿëþÀÿ ÷̈É§  ̄ ÿæ  þ†ÿæþ†ÿ {àÿQ >

A[ÿëÓ¤ÿæ[ÿ H  `ÿç;ÿ[ÿ

Éçäæ$öêþæ{[ÿ....
 A~ëfê ÿ̄þæ[ÿZÿÀÿ Óójæ [ÿçÀÿí̈ ~ LÿÀÿç{¯ÿ >(CG-3)
 ¯ÿçμÿçŸ ÷̈LÿæÀÿÀÿ A~ëfê¯ÿþæ[ÿZÿë ¯ÿSöêLÿÀÿ~ LÿÀÿç{¯ÿ æ(CG-3)
 [ÿçf `ÿ†ÿë…¨æÉö́Àÿ ¨¾ö¿{¯ÿä~ Aæ™æÀÿ{Àÿ ÷̈{†ÿ¿Lÿ ÿ̄SöÀÿ D’ÿæÜÿÀÿ~ {’ÿ{¯ÿ æ(CG-3)
 A~ëfê ÿ̄þæ[ÿZÿë {’ÿQ#̄ ÿæ¨æBô ÓÀÿÁÿ ¨Àÿêä~SëÝçLÿ LÿÀÿç{¯ÿ æ(CG-6)
 [ÿçfÀÿ ̈ ¾ö¿{¯ÿä~Lÿë àÿç̈ ç̄ ÿ• LÿÀÿç{¯ÿ F ÿ̄ó {ÓSëÝçLÿÀÿ {¯ÿðÉçÎ¿SëÝçLÿë †ÿëÁÿ[ÿæ LÿÀÿç{¯ÿ æ(CG-3)
 {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ{Àÿ A~ëfê¯ÿSëÝçLÿÀÿ ÷̈{ßæS ¯ÿçÌß{Àÿ ¯ÿ¿æQ¿æ LÿÀÿç{¯ ÿ>(CG-3)

1@\égý Rúa RMZ
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The human eye can only see objects that are above a certain size. For a long time,
many tiny things around us remained unknown. Long ago, people discovered that a curved
piece of glass could make small things look bigger. The piece of glass was shaped like a
lentil seed — thick in the middle and thin at the edge — hence they called it a lens. Over
time, lenses were improved to become more powerful. Each new tool, from simple
magnifying glasses to microscopes, helped humans see what their eyes could not. The
invention of the microscope opened a fascinating hidden world filled with tiny living
creatures. We will explore some of these life forms in this chapter.

You have already learnt about the amazing variety of living beings. Just look around
— there are so many beautiful plants and animals! They are of all shapes, sizes, and colours.
Some living beings are tiny, while others are really big. They differ not only in their structure
but also in many other features. All these living beings, whether plants or animals, are
called organisms. Have you ever noticed the smallest organism around you that is visible
to the naked eye? Think about it — how small a thing can your eyes actually see?

You might have seen some people using reading glasses. How does it help them see
better? Or what happens when we use a magnifying glass to observe something?

 Take a round-bottom flask made up of glass as shown in
Fig. 1.1. Fill it with water.

 Close the mouth of the flask with a cork.
 Now, place the flask on an open book and look at the letters

through it.
Do you notice something interesting? The letters appear

larger when seen through the flask! This happens because the
flask filled with water acts like a magnifying glass. Now, use a
real magnifying glass to look at small organisms, like an ant. Were
you able to see the details of its body more clearly?

For a long time, people were curious to explore the tiny
organisms around them, but they could not see them with their
naked eyes. So, how did we finally discover this invisible world?
Do you know which scientific discovery helped us see the tiny
world for the first time?

Activity 1.1: Let us observe

Fig. 1.1: Round-bottom
flask
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þ[ÿëÌ¿Àÿ AæQ# {Lÿ¯ÿÁÿ FLÿ [ÿç”}Î AæLÿæÀÿvÿæÀÿë ¯ÿÝ fç[ÿçÌ {’ÿQ#̈ æ{Àÿ æ FÜÿç LÿæÀÿ~Àÿë ¯ÿÜÿë ’ÿç[ÿ ™Àÿç,
Aæþ ̀ ÿæÀÿç̈ æQ{Àÿ A{[ÿLÿ {dæs fç[ÿçÌ Af~æ ÀÿÜÿç¾æB$#àÿæ æ ̄ ÿÜÿë ̈ í̄ ÿöÀÿë {àÿæLÿþæ{[ÿ Aæ¯ÿçÍæÀÿ LÿÀÿç$#{àÿ {¾
FLÿ ¯ÿLÿ÷æLÿæÀÿ Lÿæ`ÿQƒ {dæs fç[ÿçÌSëÝçLÿë ̄ ÿÝ LÿÀÿç {’ÿQæB¨æ{Àÿ æ Lÿæ`ÿQƒsç þÓëÀÿ Ýæàÿç AæLÿõ†ÿçÀÿ $#àÿæ -
þlç {þæsæ F ÿ̄ó ™æÀÿ ¨†ÿÁÿæ æ {†ÿ~ë {Óþæ{[ÿ FÜÿç Lÿæ`ÿQƒLÿë ¾¯ÿLÿæ`ÿ ÿ̄æ {àÿ[ÿúÓ {¯ÿæàÿç LÿÜÿç{àÿ æ Óþß
Lÿ÷{þ {àÿ[ÿúÓSëÝçLÿë A™#Lÿ DŸ†ÿ LÿÀÿæSàÿæ æ ÓÀÿÁÿ ÿ̄•öLÿLÿæ`ÿ vÿæÀÿë AæÀÿ» LÿÀÿç A~ë̄ ÿêä~ ¾¦ ¨¾ö¿;ÿ
÷̈{†ÿ¿Lÿ [ÿíAæ [ÿíAæ D¨LÿÀÿ~ þ~çÌLÿë {ÓÜÿçÓ¯ÿë fç[ÿçÌ {’ÿQ#̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿàÿæ ¾æÜÿæ {Óþæ{[ÿÿ Qæàÿç

AæQ#{Àÿ ÓÜÿf{Àÿ {’ÿQ#̈ æÀÿë [ÿ$#{àÿ æ A~ë̄ ÿêä~ ¾¦Àÿ D—ÿæ¯ÿ[ÿ Óíä½fê¯ÿ{Àÿ ¨Àÿç̈ í‚ÿö FLÿ AæLÿÌö~êß
àÿëMæßç†ÿ ̄ ÿçÉĹÿë {’ÿQæB¯ÿæLÿë ÓæÜÿæ¾¿ Lÿàÿæ æ Aæ{þ FÜÿç Ašæß{Àÿ {ÓÜÿç Óíä½fê¯ÿSëÝçLÿ þšÀÿë Lÿçdç fê¯ÿþæ[ÿZÿ
¯ÿçÌß{Àÿ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæ æ

†ÿë{þ ¨í̄ ÿöÀÿë fê¯ÿfS†ÿÀÿ AæÊÿ¾ö¿f[ÿLÿ ¯ÿç̄ ÿç™†ÿæ ÿ̄çÌß{Àÿ fæ~çd æ †ÿëþ `ÿæÀÿç̈ æQLÿë {’ÿQ æ {Lÿ{†ÿ
Óë¢ÿÀÿ D—ÿç’ÿ H ̈ ÷æ~ê Ad;ÿç æ Lÿçdç fê¯ÿ A†ÿç äë’ÿ÷, AæD Lÿçdç ̄ ÿÜÿë†ÿ ̄ ÿÝ æ {Óþæ{[ÿ {Lÿ¯ÿÁÿ {Óþæ[ÿZÿÀÿ {’ÿÜÿÀÿ
Svÿ[ÿ{Àÿ [ÿë{Üÿô ¯ÿÀÿó A[ÿ¿æ[ÿ¿ A{[ÿLÿ {¯ÿðÉçÎ¿{Àÿ þš ¨ÀÿØÀÿvÿæÀÿë μÿçŸ æ D—ÿç’ÿ {ÜÿD Lÿçºæ ÷̈æ~ê, FÜÿç
ÓþÖZÿë fê¯ÿ LÿëÜÿæ¾æF æ †ÿë{þ {Lÿ{¯ÿ Qæàÿç AæQ#{Àÿ {’ÿQæ¾æD$#̄ ÿæ Ó¯ÿëvÿæÀÿë {dæs fê¯ÿLÿë àÿä¿ LÿÀÿçd Lÿç ?
`ÿç;ÿæ LÿÀÿ, †ÿëþ AæQ# ÷̈Lÿõ†ÿ{Àÿ {Lÿ{†ÿ {dæs fç[ÿçÌ {’ÿQ#̈ æ{Àÿ ?

†ÿë{þ ÜÿëF†ÿ Lÿçdç {àÿæLÿZÿë ̈ Þç̄ ÿæ ̈ æBô ̀ ÿÌþæ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿë$#̄ ÿæÀÿ {’ÿQ#$#̄ ÿ æ μÿàÿ μÿæ¯ÿ{Àÿ {’ÿQ#̄ ÿæ{Àÿ
FÜÿæ {Óþæ[ÿZÿë Lÿç¨Àÿç ÓæÜÿæ¾¿ Lÿ{Àÿ ? Lÿçºæ {¾{†ÿ{¯ÿ{Áÿ Aæ{þ {SæsçF ̄ ÿ•öLÿ Lÿæ`ÿ ’ÿ́æÀÿæ {Lÿò~Óç fç[ÿçÌLÿë
àÿä¿ LÿÀÿë, {Ó{†ÿ{ ÿ̄{Áÿ Lÿ'~ ÜÿëF ?

 `ÿç†ÿ÷ 1.1{Àÿ {’ÿQæ¾æB$#̄ ÿæ ¨Àÿç {SæsçF {SæàÿæLÿæÀÿ †ÿÁÿ¯ÿçÉçÎ Lÿæ`ÿ
üÿâæÔÿ [ÿçA æ FÜÿç üÿâæÔÿ{Àÿ fÁÿ¨í‚ÿö LÿÀÿ æ

 üÿâæÔÿÀÿ þëÜÿôLÿë {SæsçF vÿç̈ ç ’ÿ́æÀÿæ μÿàÿ μÿæ¯ÿ{Àÿ ¯ÿ¢ÿ LÿÀÿ æ
 ¯ÿˆÿöþæ[ÿ üÿâæÔÿLÿë FLÿ {Qæàÿæ ÿ̄Üÿç D¨{Àÿ ÀÿQ F¯ÿó üÿâæÔÿ þš {’ÿB

¯ÿÜÿçÀÿ AäÀÿSëÝçLÿë {’ÿQ#̄ ÿæLÿë {`ÿÎæ LÿÀÿ æ
†ÿë{þ Lÿçdç `ÿþ‡æÀÿ ¯ÿçÌß àÿä¿ Lÿàÿ Lÿç ? üÿâæÔÿ þæšþ{Àÿ {’ÿQ#{àÿ

AäÀÿSëÝçLÿ ¯ÿÝ {’ÿQæ¾æF æ LÿæÀÿ~ fÁÿ¨í‚ÿö üÿâæÔÿsç FLÿ ¯ÿ•öLÿLÿæ`ÿ ¨Àÿç
Lÿæ¾ö¿ Lÿ{Àÿ æ F{¯ÿ {SæsçF ÷̈Lÿõ†ÿ ¯ÿ•öLÿLÿæ`ÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç ç̧̈ ëÝç ¨Àÿç
{dæs fê¯ÿLÿë {’ÿQ æ †ÿë{þ FÜÿæÀÿ ÉÀÿêÀÿÀÿ AóÉSëÝçLÿ A™#Lÿ ØÎ μÿæ¯ÿ{Àÿ

  {’ÿQ#àÿ Lÿç ?`ÿç†ÿ÷ {SæàÿæLÿæÀÿ †ÿÁÿ¯ÿçÉçÎ
Lÿæ`ÿ üÿâæÔÿ

Lÿæ¾ö¿LÿÁÿæ¨ AæÓ ¨¾ö¿{ ÿ̄ä~ LÿÀÿç̄ ÿæ

A{[ÿLÿ ’ÿç[ÿ ¨¾ö¿;ÿ, {àÿæLÿþæ{[ÿ {Óþæ[ÿZÿ `ÿæÀÿç̈ æQ{Àÿ $#̄ ÿæ Óíä½
fê¯ÿþæ[ÿZÿ ¯ÿçÌß{Àÿ fæ~ç̄ ÿæ ¨æBô {`ÿÎæ LÿÀÿë$#{àÿ, Lÿç;ÿë {Óþæ{[ÿ Qæàÿç
AæQ#{Àÿ {Óþæ[ÿZÿë {’ÿQ#̈ æÀÿë[ÿ$#{àÿ æ {†ÿ{¯ÿ, Aæ{þ {ÉÌ{Àÿ FÜÿç A’ÿõÉ¿
fS†ÿLÿë Lÿç¨Àÿç Aæ¯ÿçÍæÀÿ Lÿàÿë ? {LÿDô Aæ¯ÿçÍæÀÿ AæþLÿë ¨÷$þ$Àÿ ̈ æBô FÜÿç
äë’ÿ÷ fS†ÿLÿë {’ÿQ#̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿàÿæ, †ÿë{þ fæ~çd Lÿç ?
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1.1: What is a Cell?

All living beings are made up of cells. You might wonder what cells actually
look like. Let us take a closer look at the basic structure of a cell using a microscope.

Ever heard of...

(b) (c)
Fig. 1.2: (a) Micrographia book; (b) Microscope of Robert Hooke;

(c) Cork cells as published in the Micrographia

In 1665, a scientist named Robert Hooke
published a book called Micrographia. He was
a careful observer, and a skilled artist. In this
book, he showed detailed drawings of tiny
things that people had never seen before —
things he saw using a tool we now call a
microscope.

His microscope made things look 200 to 300
times bigger, than what one could see with the
unaided eye. One day, he looked at a thin slice
of cork and saw it was made of many small,
empty spaces. These compartments reminded
him of a honeycomb. He drew what he saw and
called each small space a cell. This was the first
time the word cell was used in science to
describe the basic unit of life.

Around the same time in 1660s, Antonie van
Leeuwenhoek, a Dutch scientist, made better
lenses that allowed him to build more useful
microscopes. He was the first person to clearly
see and describe tiny living things like bacteria
and blood cells. Because of this, he is known
as the Father of Microbiology.

(a)
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{LÿæÌ  LÿÜÿç{àÿ  Lÿ'~ ?
ÓþÖ fê¯ÿ ÉÀÿêÀÿ {LÿæÌ ’ÿ́æÀÿæ Svÿç†ÿ æ †ÿë{þ AæÊÿ¾ö¿ {Üÿ ÿ̄ {¾ {LÿæÌSëÝçLÿ ÷̈Lÿõ†ÿ{Àÿ Lÿç̈ Àÿç {’ÿQæ¾æF æ

AæÓ, Aæ{þ {SæsçF A~ë̄ ÿêä~ ¾¦ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç {LÿæÌÀÿ Svÿ[ÿ A[ÿëšæ[ÿ LÿÀÿç̄ ÿæ æ

{Lÿ{¯ÿ Éë~çd Lÿç ...

(b) (c)
`ÿç†ÿ÷ 1.2: (a) þæB{Lÿ÷æS÷æüÿçAæ ¨ëÖLÿ b Àÿ¯ÿsö ÜÿëLÿZÿ A~ë̄ ÿêä~ ¾¦

c þæB{Lÿ÷æS÷æüÿçAæ{Àÿ ¨÷LÿæÉç†ÿ LÿLÿö {LÿæÌ

þÓçÜÿæ{Àÿ Àÿ¯ÿsö ÜÿëLÿú [ÿæþLÿ f{~ {¯ÿðjæ[ÿçLÿ
þæB{Lÿ÷æS÷æüÿçAæ [ÿæþLÿ FLÿ ̈ ëÖLÿ ̈ ÷LÿæÉ LÿÀÿç$#{àÿ æ {Ó
f{~ Óíä½ ¨¾ö¿{¯ÿäLÿ F¯ÿó LÿëÉÁÿê `ÿç†ÿ÷LÿÀÿ $#{àÿ æ FÜÿç
ë̈ÖLÿ{Àÿ {àÿæLÿþæ{[ÿ í̄̈ ÿöÀÿë {’ÿQ# [ÿ$#̄ ÿæ {dæs {dæs

fç[ÿçÌSëÝçLÿÀÿ ¯ÿçÖõ†ÿ ¯ÿ‚ÿö[ÿæ `ÿç†ÿ÷ {Ó AZÿ[ÿ LÿÀÿç$#{àÿ æ
FSëÝçLÿë {’ÿQ#̄ ÿæ ̈ æBô {Ó ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿë$#̄ ÿæ D¨LÿÀÿ~sçLÿë
Aæ{þ ¯ÿ ÿ̂öþæ[ÿ A~ë̄ ÿêä~ ¾¦ LÿÜÿëdë æ
†ÿæZÿÀÿ A~ë̄ ÿêä~ ¾¦{Àÿ f{~ ̄ ÿ¿Nÿç {Lÿò~Óç ¯ÿÖ ëLÿë

Qæàÿç AæQ# †ÿëÁÿ[ÿæ{Àÿ Àÿë Së~ ¯ÿÝ LÿÀÿç
{’ÿQ#̈ æÀÿë$#àÿæ æ ’ÿç{[ÿ {Ó LÿLÿöÀÿ FLÿ ¨†ÿÁÿæ QƒLÿë
A~ë̄ ÿêä~ ¾¦ †ÿ{Áÿ ÀÿQ# {’ÿQ#{àÿ {¾ {Óvÿæ{Àÿ
{LÿævÿÀÿê ¨Àÿç A{[ÿLÿ {dæs Qæàÿç ×æ[ÿ Adç æ FSëÝçLÿ
†ÿæZÿë þÜÿë{üÿ~æ Lÿ$æ þ{[ÿ ¨LÿæB{’ÿàÿæ æ {Ó ¾æÜÿæ
{’ÿQ#{àÿ †ÿæÜÿæ AZÿ[ÿ Lÿ{àÿ F¯ÿó ̈ ÷{†ÿ¿Lÿ {dæs ×æ[ÿLÿë
FLÿ {LÿæÌ {¯ÿæàÿç LÿÜÿç{àÿ æ fê¯ÿ[ÿÀÿ {þòÁÿçLÿ FLÿLÿLÿë
¯ÿ‚ÿö[ÿæ LÿÀÿç̄ ÿæ ¨æBô ¯ÿçjæ[ÿ{Àÿ ¨÷$þ $Àÿ ¨æBô {LÿæÌ
É±ÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æB$#àÿæ æ

’ÿÉLÿ{Àÿ ÷̈æß Óþæ[ÿ Óþß{Àÿ, xÿ̀ ÿú { ÿ̄ðjæ[ÿçLÿ
Aæ{+æ[ÿç μÿæ[ÿú àÿçDH́ç[ÿÜÿLÿú DŸ†ÿ {àÿ[ÿúÓ †ÿçAæÀÿç LÿÀÿç$#{àÿ æ
†ÿæLÿë ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç {Ó A™#Lÿ D¨{¾æSê A~ë̄ ÿêä~ ¾¦
†ÿçAæÀÿç LÿÀÿç̄ ÿæLÿë Óäþ {ÜÿæB$#{àÿ æ {Ó ÿ̄êfæ~ë F¯ÿó
ÀÿNÿ{LÿæÌ μÿÁÿç äë’ÿ÷ fê ÿ̄;ÿ fç[ÿçÌSëÝçLÿë ØÎ μÿæ ÿ̄{Àÿ {’ÿQ#̄ ÿæ
F¯ÿó ¯ÿ‚ÿö[ÿæ LÿÀÿç̄ ÿæ{Àÿ ÷̈$þ ¯ÿ¿Nÿç $#{àÿ æ FÜÿç LÿæÀÿ~Àÿë
†ÿæZÿë A~ëfê¯ÿ ¯ÿçjæ[ÿÀÿ f[ÿLÿ μÿæ¯ÿ{Àÿ f~æ¾æF æ (a)
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Activity 1.2: Let us study a cell
(Teacher demonstration activity)

 Take an onion bulb from your kitchen or garden and wash it throughly
with water.

 Cut the onion bulb vertically into pieces.
 Take one piece of onion and pull out the thin, transparent layer from its

inner surface with the help of forceps. This layer is called the onion
peel.

 With the help of thin brush transfer the onion peel
to another petri dish containing water to rinse the
peel and remove extra stain.

 Now, carefully place the stained onion peel on
the glass slide using a thin brush, ensuring it does
not break or fold.

 Put a drop of glycerin over the onion peel on the
slide.

 The glycerin will prevent drying of the cells and
improve clarity for better visualisation of cells.

 Slowly place a coverslip over the peel using a
needle, such that no air bubbles get trapped.

 Use blotting paper to gently wipe off any extra
glycerin around the edges of the coverslip.

 View the slide under a microscope or a foldscope.
Compare it with Fig. 1.3(c).

 What similarities do you find in Fig. 1.3(c) and
Fig. 1.3(d)?
You will observe nearly rectangular structures

under the microscope. These are the cells of the onion
peel, which are closely arranged without any space
between them. Try to observe the peels of the leaves
of different plants around you. You will find that all
plants are made up of cells. What do you think the
body of an animal is made of?

Fig. 1.3: (b) Mounting the  onion  peel in glycerin
using a needle; (c) Structure of  onion peel under
the microscope; and (d) A wall made of brick

Fig. 1.3: (a)
Removing

onion peel from
an

onion bulb

 Place the peel in a petri dish containing a few drops of safranin (red-coloured stain)
for 30 seconds. This will give a pinkish colour to the cells and help us see them
clearly.

(b)

One drop of
safranin

Onion peel Glycerin

MicroscopeCover slip

45°

(c)

(d)
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Lÿæ¾ö¿LÿÁÿæ¨ AæÓ {SæsçF {LÿæÌ Ašß[ÿ LÿÀÿç̄ ÿæ
(ÉçäLÿZÿ ’ÿ´æÀÿæ ̈ ÷’ÿÉö[ÿ)

 †ÿëþ {Àÿæ{ÌB WÀÿ Lÿçºæ ÿ̄Sç̀ ÿæÀÿë FLÿ ç̈Aæf [ÿçA F ÿ̄ó FÜÿæLÿë μÿàÿ μÿǣ ÿ{Àÿ {™æB ’ÿçA æ
 ¨çAæfLÿë μÿíàÿº μÿæ¯ÿ{Àÿ Qƒ Qƒ LÿÀÿç Lÿæsç ’ÿçA æ
 Lÿsæ {ÜÿæB$#̄ ÿæ ¨çAæfÀÿë Q{ƒ [ÿçA F¯ÿó {üÿæÀÿ{Ó¨ú ÓæÜÿæ¾¿{Àÿ FÜÿæÀÿ μÿç†ÿÀÿ

¨õÏÀÿë ¨†ÿÁÿæ, Ó́bÿ ÖÀÿLÿë ¯ÿæÜÿæÀÿ LÿÀÿ æ FÜÿæ ¨çAæfÀÿ A;ÿ…ÖÀÿ æ
 FÜÿæLÿë Lÿçdç ¯ÿë¢ÿæ Óæüÿ÷æ[ÿç[ÿú (àÿæàÿ Àÿèÿ) $#̄ ÿæ FLÿ {¨s÷çxÿçÓú{Àÿ {Ó{Lÿƒ ¨æBô

ÀÿQ > FÜÿæ {LÿæÌSëÝçLÿë {Sæàÿæ¨ê Àÿèÿ LÿÀÿç{’ÿ¯ÿ F¯ÿó Aæ{þ FÜÿæLÿë ØÎ μÿæ¯ÿ{Àÿ
{’ÿQ#̈ æÀÿç̄ ÿæ æ

`ÿç†ÿ÷  1.3: (b) dëoç ¯ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç Sâç{ÓÀÿç[ÿú{Àÿ
ç̈Aæf ÖÀÿ àÿSæB¯ÿæ (c)þæB{Lÿ÷æ{Øæ ú̈ †ÿ{Áÿ ̈ çAæf

ÖÀÿ{Àÿ Svÿ[ÿ F¯ÿó(d) Bsæ{Àÿ †ÿçAæÀÿç Lÿæ¡ÿ

`ÿç†ÿ÷  1.3: (a)
¨çAæfÀÿë A;ÿÖÀÿ
¯ÿæÜÿæÀÿ LÿÀÿç¯ÿæ

(b)

¯ÿë¢ÿæF
Óæüÿ÷æ[ÿç[ÿú ¨çAæf {`ÿæ¨æ Sâç{ÓÀÿç[ÿú

A~ë̄ ÿêä~ ¾¦LÿμÿÀÿÓâç̈ ú
45°

 ¨†ÿÁÿæ ÿ̄÷Éú ÓæÜÿæ¾¿{Àÿ ç̈Aæf A;ÿ…ÖÀÿLÿë ¨æ~ç $#̄ ÿæ A[ÿ¿ FLÿ {¨s÷çxÿçÓú{Àÿ ÀÿQ, FÜÿæ {™æB {ÜÿæB¾ç̄ ÿ
F¯ÿó A†ÿçÀÿçNÿ Àÿèÿ dæxÿç¾ç̄ ÿ æ

 F{¯ÿ ¨†ÿÁÿæ ¯ÿ÷Éú ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç Lÿæ`ÿÿ ÓâæBÝ{Àÿ Àÿèÿ
{ÜÿæB$#̄ ÿæ ̈ çAæf A;ÿ…ÖÀÿLÿë Óǣ ÿ™æ[ÿ†ÿæÀÿ ÓÜÿ ÀÿQ, {¾¨Àÿç
FÜÿæ Lÿëo[ÿ {ÜÿæB [ÿ¾æF Lÿçºæ dçÝç [ÿ ¾æF æ

 ÓâæBÝú{Àÿ FÜÿæ D¨{Àÿ Sâç{ÓÀÿç[ÿÀÿ {SæsçF ̄ ÿë¢ÿæ ̈ LÿæA æ
  Sâç{ÓÀÿç[ÿ {LÿæÌSëÝçLÿë ÓÜÿf{Àÿ ÉëQ#̄ ÿæLÿë {’ÿ̄ ÿ [ÿæÜÿ] F ÿ̄ó

{LÿæÌSëÝçLÿ μÿàÿ μÿæ¯ÿ{Àÿ {’ÿQ#̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ æ
 dëoç([ÿçxÿçàÿú) ’ÿǽÀÿæ ™ê{Àÿ ™ê{Àÿ FÜÿç ÖÀÿ D¨{Àÿ FLÿ

LÿμÿÀÿÓâç̈ ú ÀÿQ > ÀÿQ#̄ ÿæ Óþß{Àÿ †ÿæ †ÿ{Áÿ ̄ ÿæßë {üÿæsLÿæ
[ÿ ÀÿÜÿçàÿæ μÿÁÿç ¾[ÿ# [ÿçA >

 LÿμÿÀÿÓâç̈ ú ̀ ÿæÀÿç̈ æQLÿë ̄ ÿæÜÿæÀÿç AæÓç$#̄ ÿæ A†ÿçÀÿçNÿ Sâç{ÓÀÿç[ÿLÿë
Q{ƒ ¯ÿâsçó {¨¨Àÿ {[ÿB ™ê{Àÿ {¨ædç ’ÿçA æ

 ÓâæBÝúLÿë A~ë̄ ÿêä~ ¾¦ ̄ ÿæ {üÿæàÿúxÿú{Ôÿæ¨ú{Àÿ ̈ ¾ö¿{¯ÿä~
LÿÀÿ æ FÜÿæLÿë `ÿç†ÿ÷ c) ÓÜÿç†ÿ †ÿëÁÿ[ÿæ LÿÀÿ æ

 `ÿç†ÿ÷ c) H `ÿç†ÿ÷ d) þš{Àÿ †ÿë{þ Lÿ'~ ÓæþqÓ¿
àÿä¿ Lÿàÿ ?

A~ë¯ÿêä~ ¾¦ ÓæÜÿæ¾¿{Àÿ †ÿë{þ ¨÷æß†ÿ…
Aæß†ÿæLÿæÀÿ Svÿ[ÿSëÝçLÿ àÿä¿ LÿÀÿç$#̄ ÿ > FSëÝçLÿ ç̈Aæf
ÖÀÿÀÿ {LÿæÌ, {LÿæÌSëÝçLÿ àÿæSçàÿæSç ÀÿÜÿçdç H {Óþæ[ÿZÿ
þš{Àÿ {Lÿò~Óç Qæàÿç ×æ[ÿ [ÿæÜÿ] æ †ÿëþ `ÿæÀÿç̈ æQ{Àÿ $#̄ ÿæ
¯ÿçμÿçŸ D—ÿç’ÿÀÿ ¨†ÿ÷Àÿ ÖÀÿSëÝçLÿë þš A~ë¯ÿêä~{Àÿ
¨¾ö¿{ ÿ̄ä~ LÿÀÿç̄ ÿæ ¨æBô {`ÿÎæ LÿÀÿ æ †ÿë{þ {’ÿQ#̄ ÿ {¾
ÓþÖ D—ÿç’ÿÀÿ ¨†ÿ÷ FÜÿç̈ Àÿç {LÿæÌ ’ÿǽÀÿæ Svÿç†ÿ æ {†ÿ{¯ÿ,
{SæsçF ÷̈æ~êÀÿ ÉÀÿêÀÿ {LÿDô$#{Àÿ †ÿçAæÀÿç {¯ÿæàÿç †ÿë{þ
μÿæ¯ÿëd ?

{LÿæÌμÿçˆÿç
{LÿæÌlçàÿâê
[ÿ¿Îç

{LÿæÌfê ÿ̄Lÿ

ÀÿÓ™æ[ÿê
(c)

(d)
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 Rinse your mouth with clean water.
 Use the blunt end of a clean toothpick, and gently scrape the inside of your cheek.
 Place the scraped material in a drop of water on a clean glass slide and spread it

evenly.
 Add a drop of methylene blue (a blue-coloured stain) over the material on slide. Adding

stain improves the visibility of the material under the microscope by increasing contrast.
 After one minute, add a drop of glycerin over the material on the slide to prevent the

cells from drying.
 Now, carefully place a clean coverslip on the material, and remove the excess glycerin

from the edges of the coverslip using blotting paper.
 Observe the slide under a microscope and draw what you see in your notebook.

Activity 1.3: Let us investigate

What did you observe? You will observe a polygon shaped
structure as shown in Fig. 1.4. These are cheek cells, which
form the inner lining of your mouth.

What similarities and differences did you observe between
the cells of onion peel in Activity 1.2 (Fig.1.3(c)) and human
cheek cells in Activity 1.4?

You have observed that cells have three main parts — a thin outer lining, a central
region, and a small round structure inside it. The outer layer is called the cell membrane.
The round structure in the middle is the nucleus, which is also covered by a thin
membrane. The space between the cell membrane and nucleus is filled with cytoplasm.
These three — cell membrane, cytoplasm, and nucleus — are the basic parts of a cell.
Some cells, like onion peel cells, have an extra outer layer called the cell wall. What is
the importance of these structures in a cell? What functions do they perform? Are these
functions important for the maintenance of life?

The cell membrane encloses the cytoplasm and nucleus. The cell membrane
separates one cell from another. It is porous and allows the entry of materials essential
for life processes and the exit of waste material.

Cytoplasm contains other components of the cell and compounds, such as
carbohydrates, proteins, fats, and mineral salts. Most of the life processes take place
within the cytoplasm.

The nucleus regulates all activities that occur within the cell. It also regulates growth.

Fig. 1.4: Mount of human
cheek cells
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 Óüÿæ ¨æ~ç{Àÿ †ÿëþ ¨æsçLÿë {™æB ’ÿçA æ
 {SæsçF Óüÿæ ’ÿæ;ÿQë+æÀÿ ’ÿ¡ÿÀÿæþë[ÿ ÓæÜÿæ¾¿{Àÿ †ÿëþ SæàÿÀÿ μÿç†ÿÀÿ μÿæSLÿë ™ê{Àÿ ™ê{Àÿ WÌç ’ÿçA æ
 {SæsçF Óüÿæ Lÿæ ÿ̀ ÓâæBÝú{Àÿ ¨æ~ç ÿ̄ë¢ÿæF ÀÿQ H {ÓÜÿç ¨æ~ç{Àÿ ’ÿæ;ÿQë+æ{Àÿ àÿæSç$#̄ ÿæ AóÉLÿë ÿ̄çbÿæB ’ÿçA æ
 ÓâæBÝú D¨{Àÿ {SæsçF ̄ ÿë¢ÿæ {þ$#àÿç[ÿú ̄ ÿâì ([ÿêÁÿ Àÿèÿ ÀÿqLÿ )¨LÿæA æ ÀÿqLÿ þçÉæB¯ÿæ ’ÿǽÀÿæ A~ë̄ ÿêä~

¾¦ †ÿ{Áÿ {LÿæÌÀÿ ’ÿõÉ¿þæ[ÿ†ÿæLÿë DŸ†ÿ Lÿ{Àÿ æ üÿÁÿ{Àÿ {LÿæÌSëÝçLÿ ØÎ Àÿí{¨ {’ÿQæ¾ç̄ ÿ >
 {SæsçF þç[ÿçsú ¨{Àÿ {LÿæÌSëÝçLÿ [ÿ ÉëQ#̄ ÿæ ¨æBô ÓâæBÝ{Àÿ $#̄ ÿæ ÓæþS÷ê D¨{Àÿ Sâç{ÓÀÿç[ÿúÀÿ {SæsçF

¯ÿë¢ÿæ ¨LÿæA æ
 F{¯ÿ ÓæþS÷ê D¨{Àÿ FLÿ Óüÿæ LÿμÿÀÿÓâç̈ ú ÀÿQ F¯ÿó ¯ÿâsçó {¨¨Àÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç LÿμÿÀÿÓâç̈ úÀÿ ™æÀÿÀÿë

¯ÿæÜÿæÀÿç AæÓç$#̄ ÿæ A†ÿçÀÿçNÿ Sâç{ÓÀÿç[ÿúLÿë {¨ædç’ÿçA æ
 A~ë̄ ÿêä~ ¾¦ †ÿ{Áÿ ÓâæBÝúLÿë ¨¾ö¿{ ÿ̄ä~ LÿÀÿ F ÿ̄ó ¾æÜÿæ {’ÿQëd, †ÿëþ Qæ†ÿæ{Àÿ †ÿæ'Àÿ `ÿç†ÿ÷ AZÿ[ÿ LÿÀÿ æ

Lÿæ¾ö¿LÿÁÿæ¨ AæÓ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæ

 †ÿë{þ Lÿ'~ ¨¾ö¿{¯ÿä~ Lÿàÿ  ? `ÿç†ÿ÷ ¨Àÿç FLÿ ÿ̄Üÿëμÿëf
AæLÿõ†ÿçÀÿ Svÿ[ÿ †ÿë{þ {’ÿQë$#̄ ÿ æ FSëÝçLÿ {ÜÿDdç Sæàÿ μÿç†ÿÀÿ {LÿæÌ,
¾æÜÿæ †ÿëþ ¨æsçÀÿ μÿç†ÿÀÿ AæÖÀÿ~ †ÿçAæÀÿç Lÿ{Àÿ æ
Lÿæ¾ö¿LÿÁÿæ¨ {Àÿ `ÿç†ÿ÷ (c) {Àÿ ̈ çAæf A;ÿ…ÖÀÿ {LÿæÌ

H Lÿæ¾ö¿LÿÁÿæ¨ `ÿç†ÿ÷ {Àÿ þ[ÿëÌ¿ Sæàÿ {LÿæÌ þš{Àÿ †ÿë{þ
Lÿ'~ ÓæþqÓ¿ H ¨æ$öLÿ¿ àÿä¿ Lÿàÿ ?

†ÿë{þ {’ÿQ#àÿ {¾, {LÿæÌSëÝçLÿÀÿ †ÿç{[ÿæsç þëQ¿ AóÉ Adç- FLÿ ¨†ÿÁÿæ ¯ÿæÜÿ¿ AæÖÀÿ~,
FLÿ {Lÿ¢ÿ÷êß AoÁÿ F ÿ̄ó FÜÿæ μÿç†ÿ{Àÿ FLÿ {SæàÿæLÿõ†ÿç Svÿ[ÿ Adç æ ÿ̄æÜÿ¿ ÖÀÿLÿë {LÿæÌlçàÿâê ¯ÿæ
{Óàÿú {þ{º÷[ÿú LÿëÜÿæ¾æF æ þšμÿæS{Àÿ $#̄ ÿæ {SæàÿæLÿæÀÿ AóÉ {ÜÿDdç [ÿ¿Îç ÿ̄æ [ÿë¿LÿâçßÓú, ¾æÜÿæ
FLÿ ¨†ÿÁÿæ lçàÿâê ’ÿǽÀÿæ þš Aæbÿæ’ÿç†ÿ æ {LÿæÌ lçàÿâê F ÿ̄ó [ÿ¿Îç þš{Àÿ $#̄ ÿæ ×æ[ÿ {LÿæÌfê¯ÿLÿ ¯ÿæ
ÓæB{sæ¨Èæfþ{Àÿ í̈‚ÿö æ FÜÿç †ÿç{[ÿæsç AóÉ {LÿæÌlçàÿâê, {LÿæÌfê¯ÿLÿ F¯ÿó [ÿ¿Îç FLÿ {LÿæÌÀÿ
{þòÁÿçLÿ AóÉ æ ç̈Aæf ÖÀÿ {LÿæÌ ¨Àÿç Lÿçdç {LÿæÌÀÿ FLÿ A†ÿçÀÿçNÿ ¯ÿæÜÿ¿ ÖÀÿ $æF, ¾æÜÿæLÿë
{LÿæÌμÿçˆÿç  ¯ÿæ {ÓàÿúH´æàÿú LÿëÜÿæ¾æF æ {LÿæÌÀÿ FÜÿç AóÉSëÝçLÿÀÿ SëÀÿë†ÿ ́Lÿ'~ ? {Óþæ{[ÿ {LÿDô
Lÿæ¾ö¿ LÿÀÿ;ÿç ? fê¯ÿ[ÿÀÿ Àÿä~æ{¯ÿä~æ ¨æBô FÜÿç Lÿæ¾ö¿SëÝçLÿ SëÀÿë†ÿ́ í̈‚ÿö Lÿç ?

{LÿæÌlçàÿâê {LÿæÌfê¯ÿLÿ F¯ÿó [ÿ¿ÎçLÿë {WÀÿç Àÿ{Q æ {LÿæÌlçàÿâê {SæsçF {LÿæÌLÿë A[ÿ¿
{LÿæÌÀÿë ṏ$Lÿú Lÿ{Àÿ æ FÜÿæ dç’ÿ÷¾ëNÿ F¯ÿó fê¯ÿ[ÿ ÷̈Lÿ÷çßæ ¨æBô Aæ¯ÿÉ¿Lÿêß ÓæþS÷êÀÿ ÷̈{¯ÿÉ{Àÿ
ÓæÜÿæ¾¿ Lÿ{Àÿ H A’ÿÀÿLÿæÀÿê ¨’ÿæ$öLÿë ¯ÿæÜÿæÀÿ LÿÀÿç’ÿçF >

{LÿæÌfê¯ÿLÿ{Àÿ {LÿæÌÀÿ A[ÿ¿æ[ÿ¿ D¨æ’ÿæ[ÿ F¯ÿó {¾òSçLÿSëÝçLÿ $æF, {¾¨ÀÿçLÿç {É´†ÿÓæÀÿ
¯ÿæ Lÿæ{¯ÿöæÜÿæB{xÿ÷sú, ë̈ÎçÓæÀÿ ¯ÿæ { ÷̈æsç[ÿú, {Ó§ÜÿÓæÀÿ ¯ÿæ {üÿsÛ F ÿ̄ó Q~çf àÿ¯ÿ~(þç{[ÿÀÿæàÿú
Óæàÿúsú) æ A™#LÿæóÉ fê ÿ̄[ÿ ¨÷Lÿ÷çßæ {LÿæÌfê¯ÿLÿ þš{Àÿ W{s æ

[ÿ¿Îç ¯ÿæ [ÿë¿LÿâçßÓú {LÿæÌ þš{Àÿ Wsë$#̄ ÿæ ÓþÖ Lÿæ¾ö¿LÿÁÿæ¨Lÿë [ÿçß¦~ Lÿ{Àÿ > FÜÿæ
{LÿæÌ ¯ÿõ•ç{Àÿ þš [ÿçß¦~ Lÿ{Àÿ æ

`ÿç†ÿ÷   þæ[ÿ¯ÿ Sæàÿþë~æÀÿ
{LÿæÌ

{LÿæÌlçàÿâê

{LÿæÌfê¯ÿLÿ

[ÿ¿Îç
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The cell wall in the plant cell provides rigidity and strength to plants. This is why all
cells are arranged compactly with each other and look firm in structure.

We have now understood the basic structure of cell. And we now also
understand that plant and animal cells differ in shape and structure.

Do different animal cells also vary in their shape and structure?
1.1.1 Variation in shape and structure of cells

The muscle cell and the nerve cell of a human are shown in Fig. 1.6(a)
and (b). What are the similarities and differences you see in them?

A muscle cell (Fig. 1.6(a)) is shaped like a spindle, while a nerve cell
(Fig. 1.6(b)) is very long and has branches. Similarly, some cells are round in
shape, while others are long and thin. The number of cells also varies in different
organisms. Why do cells  look so different from each other? Does the shape and
structure of a cell relate to its  function?

Cells in all parts of a plant have tiny rod-shaped structures called plastids.
Some plastids, like chloroplasts, contain chlorophyll, which makes them
green and helps in photosynthesis. In non-green parts, some plastids help in
the storage of substances. Plant cells also have a large, empty-looking space
called a vacuole. This helps the plant cell store important substances, get rid
of waste, and maintain the shape of the cell. This gives strength and support
to the plant. In animal cells, vacuoles are usually not present, if present, they
are usually small. These small vacuoles store certain substances dissolved in
water (Fig. 1.5). So, a cell is not just a simple bag of liquid — it is a complex
structure made up of many different parts, each with its own special
function to allow the cell, and in turn the entire organism to work.

A step further

Fig. 1.5: A schematic drawing of (a) An animal cell and (b) A plant cell.
(The colours are to show different parts of the cell)

Fig. 1.6: Different
cells in humans

(a) Muscle cell

(b) Nerve cell

(a) (b)
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D—ÿç’ÿ {LÿæÌ{Àÿ $#̄ ÿæ {LÿæÌμÿç̂ ÿç D—ÿç’ÿSëÝçLÿë ’ÿõÞ†ÿæ F¯ÿó ÉNÿç ¨÷’ÿæ[ÿ Lÿ{Àÿ æ FÜÿç  LÿæÀÿ~Àÿë  ÓþÖ
{LÿæÌ ¨ÀÿØÀÿ ÓÜÿç†ÿ W[ÿçÏ H ’ÿõÞ μÿæ¯ÿ{Àÿ {¾æxÿç {ÜÿæB ÀÿÜÿç̄ ÿæÀÿ {’ÿQæ¾æF æ

Aæ{þ ̄ ÿ ÿ̂öþæ[ÿ {LÿæÌÀÿ {þòÁÿçLÿ Svÿ[ÿ ̄ ÿçÌß{Àÿ ̄ ÿëlç̈ æÀÿçàÿë æ  Aæ{þ FÜÿæ þš ̄ ÿëlç̈ æÀÿçàÿë
{¾ D—ÿç’ÿ{LÿæÌ F¯ÿó ÷̈æ~ê{LÿæÌ AæLÿõ†ÿç F¯ÿó Svÿ[ÿ{Àÿ ¨ÀÿØÀÿvÿæÀÿë μÿçŸ A{s æ
¯ÿçμÿçŸ ¨÷æ~ê{LÿæÌ þš {Óþæ[ÿZÿÀÿ AæLÿõ†ÿç F¯ÿó Svÿ[ÿ{Àÿ μÿçŸ μÿçŸ Lÿç ?

{LÿæÌSëÝçLÿÀÿ AæLÿõ†ÿç F¯ÿó Svÿ[ÿ{Àÿ μÿçŸ†ÿæ
þæ[ÿ¯ÿÀÿ {¨Éê{LÿæÌ F¯ÿó Ó§æßë{LÿæÌÀÿ `ÿç†ÿ÷ a F¯ÿó b {Àÿ {’ÿQæ¾æBdç æ {Óþæ[ÿZÿ
þš{Àÿ †ÿë{þ Lÿ'~ Óþæ[ÿ†ÿæ F¯ÿó ¨æ$öLÿ¿ {’ÿQëd ?

FLÿ {¨Éê{LÿæÌ `ÿç†ÿ÷ a FLÿ †ÿæLÿëÝç AæLÿõ†ÿçÀÿ {ÜÿæB$æF, Lÿç;ÿë FLÿ Ó§æßë{LÿæÌ
`ÿç†ÿ÷ b ¯ÿÜÿë†ÿ àÿºæ F¯ÿó ̈ ÷ÉæQæ¾ëNÿ {ÜÿæB$æF æ {ÓÜÿç̈ Àÿç {Lÿ{†ÿLÿ {LÿæÌ {SæàÿæLÿæÀÿ,
{Lÿ{†ÿLÿ àÿºæ F¯ÿó ¨†ÿÁÿæ $æF æ ¯ÿçμÿçŸ fê¯ÿ{Àÿ {LÿæÌSëÝçLÿÀÿ ÓóQ¿æ þš μÿçŸ {ÜÿæB$æF æ
{LÿæÌSëÝçLÿ ¨ÀÿØÀÿvÿæÀÿë F{†ÿ μÿçŸ LÿæÜÿ]Lÿç {’ÿQæ¾æF ? FLÿ {LÿæÌÀÿ AæLÿõ†ÿç F¯ÿó Svÿ[ÿ
FÜÿæÀÿ Lÿæ¾ö¿ ÓÜÿç†ÿ fÝç†ÿ Lÿç ?

D—ÿç’ÿÀÿ ÓþÖ AóÉ{Àÿ $#̄ ÿæ {LÿæÌSëÝçLÿ{Àÿ àÿ ÿ̄Lÿ ̄ ÿæ ̈ âæÎçÝú [ÿæþLÿ äë’ÿ÷ ÀÿÝú AæLÿõ†ÿçÀÿ AèÿçLÿæ
$æF >  {Lÿâæ{Àÿæ â̈æÎú (ÜÿÀÿç†ÿú àÿ¯ÿLÿ) ̈ Àÿç {Lÿ{†ÿLÿ ̈ âæÎçxÿú{Àÿ ÜÿÀÿç†ÿLÿç ̄ ÿæ {Lÿâæ{Àÿæüÿçàÿú  $æF,
¾æÜÿæ {Óþæ[ÿZÿë Ó¯ÿëf LÿÀÿç$æF F¯ÿó Aæ{àÿæLÿ Óó{ÉâÌ~{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ æ D—ÿç’ÿÀÿ A~Ó¯ÿëf
AóÉ{Àÿ ̈ ’ÿæ$ö Óó`ÿß{Àÿ ̈ âæÎçxÿú ÓæÜÿæ¾¿ Lÿ{Àÿ æ D—ÿç’ÿ {LÿæÌSëÝçLÿ{Àÿ {SæsçF ̄ ÿÝ Éí[ÿ¿×æ[ÿ
þš $æF †ÿæÜÿæLÿë ÀÿÓ™æ[ÿê(μÿæLÿ¿ëàÿú)LÿëÜÿæ¾æF æ FÜÿæ D—ÿç’ÿ{LÿæÌLÿë SëÀÿë†ÿ́̈ í‚ÿö ̈ ’ÿæ$ö ÓóÀÿä~
LÿÀÿç̄ ÿæ{Àÿ, A’ÿÀÿLÿæÀÿê ̈ ’ÿæ$ö ̄ ÿæÜÿæÀÿ LÿÀÿç̄ ÿæ{Àÿ F¯ÿó {LÿæÌÀÿ AæLÿõ†ÿç ̄ ÿfæß ÀÿQ#̄ ÿæ{Àÿ ÓæÜÿæ¾¿
Lÿ{Àÿ æ FÜÿæ D—ÿç’ÿLÿë ÉNÿç F¯ÿó Óæþ$ö¿ ¨÷’ÿæ[ÿ Lÿ{Àÿ æ ÷̈æ~ê{LÿæÌ{Àÿ ÀÿÓ™æ[ÿê Óæ™æÀÿ~†ÿ…
[ÿ$æF æ ¾’ÿç $æF, {†ÿ{¯ÿ {Óþæ{[ÿ Óæ™æÀÿ~†ÿ… {dæs {dæs {ÜÿæB$æ';ÿç æ FÜÿç {dæs
ÀÿÓ™æ[ÿêSëÝçLÿ ¨æ~ç{Àÿ ’ÿ÷̄ ÿêμÿí†ÿ {Lÿ{†ÿLÿ ¨’ÿæ$ö Óó`ÿß LÿÀÿ;ÿç (`ÿç†ÿ÷ 1.5) {†ÿ~ë, {SæsçF
{LÿæÌ {Lÿ ÿ̄Áÿ †ÿÀÿÁÿ ¨’ÿæ$öÀÿ FLÿ ÓÀÿÁÿ $Áÿç [ÿë{Üÿô- FÜÿæ ¯ÿççμÿŸ AóÉ{Àÿ Svÿç†ÿ FLÿ fsçÁÿ
ÓóÀÿ`ÿ[ÿæ æ ̈ ÷{†ÿ¿Lÿ AóÉÀÿ [ÿçfÓ´ ̄ ÿç{ÉÌ Lÿæ¾ö¿ ÀÿÜÿçdç ¾æÜÿæ {LÿæÌ H †ÿæ' ÓÜÿç†ÿ ÓþS÷ fê¯ÿÀÿ
Lÿæ¾ö¿ Ó¸æ’ÿ[ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ æ

AæD  {SæsçF  ¨æ’ÿ  AæSLÿë

`ÿç†ÿ÷ 1.6: þæ[ÿ¯ÿÀÿ
¯ÿçμÿçŸ {LÿæÌ

(a) {¨Éê {LÿæÌ

(b) Ó§æßë{LÿæÌ

[ÿ¿Îç
{LÿæÌfê ÿ̄Lÿ

{LÿæÌlçàÿâê

þæB{sæLÿƒ÷çAæ

{LÿæÌμÿçˆÿç

ÀÿÓ ™æ[ÿê

ÜÿÀÿç†ÿàÿ¯ÿLÿ

(a) (b)

`ÿç†ÿ÷ 1.5: a ¨÷æ~ê {LÿæÌ b D—ÿç’ÿ {LÿæÌ
({LÿæÌÀÿ ¯ÿçμÿçŸ AóÉ `ÿçÜÿ§s LÿÀÿç̄ ÿæ ¨æBô Àÿèÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æBdç >)AP SCERT
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The unique shape, size, and structure of cells help them carry out their specific functions.
But how do these cells help in performing various functions in the body? Let us find out.

You observed in Activity 1.3 that inner cheek cells are thin and flat. They form a
protective lining on the inner surface of the cheek. Nerve cells also known as neurons
carry messages in our body. The elongated shape and branched structure help them reach
different parts of the body and pass on messages quickly. Similarly, plant cells also show
variation. In plants, too, cells may be rectangular, elongated, oval, or even tube-like.
Some plant cells form long tubes that help carry water throughout the plant.

You have already studied the digestive system in Grade 7. Different parts of the
digestive system are made up of different types of cells. A group of muscle cells are
present in the food pipe. These cells contract and relax in a wave-like manner, pushing
the food down to the stomach. This movement is possible because muscle cells are thin,
flexible, and spindle-shaped. The stomach also has different types of cells for performing
different functions. Muscle cells in the stomach wall help churn the food. Other cells in
the inner lining of the stomach produce digestive juices and acid that help break down
the food. All these cells work together to make digestion possible.

The body of a living organism is organised in a complex way. Cell
(Fig. 1.7a), is the basic unit of life, just like a brick is the basic unit of
wall (Fig. 1.3d). A group of similar cells forms a tissue (Fig. 1.7b).
Different tissues are organised to form an organ (Fig. 1.7c). Several
organs work together to form an organ system that performs a major
function of the body (Fig. 1.7d). All the organ systems together make
up a complete organism (Fig. 1.7e) — like a plant or an animal. So, the
levels of organisations are:

Cell  Tissue    Organ    Organ system    Organism
These levels of organisation help us understand how simple

building blocks like cells come together to form a complex living being.
The life of complex living organisms begins with a single cell—

‘zygote’. The zygote of any organism has an amazing ability to divide
repeatedly to form a complete living being made up of many cells. Such
living beings are called multicellular organisms. Animals, including
humans, and plants are all examples of multicellular organisms.

1.2: What Are the Levels of Organisation in the
Body of a Living Organism?

Fig. 1.7.  levels of
organisation of life
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(a) {LÿæÌ

(b) sçÓë

(c) Aèÿ

(d) Aèÿ
Óó×æ[ÿ

(e)  fê¯ÿ

fê¯ÿ ÉÀÿêÀÿ FLÿ fsçÁÿ D¨æß{Àÿ ÓóSvÿç†ÿ æ {LÿæÌ `ÿç†ÿ÷ a
fê¯ÿ[ÿÀÿ {þòÁÿçLÿ FLÿLÿ, {¾¨Àÿç FLÿ Bsæ WÀÿLÿæ¡ÿÀÿ {þòÁÿçLÿ FLÿLÿ
`ÿç†ÿ÷ d  > Óþæ[ÿ {LÿæÌSëÝçLÿÀÿ FLÿ {SæÏê, FLÿ ̈ ÷LÿæÀÿÀÿ sçÓë  ̄ ÿæ

†ÿ;ÿë Svÿ[ÿ Lÿ{Àÿ `ÿç†ÿ÷ b æ FLÿ Aèÿ Svÿ[ÿ ¨æBô ¯ÿçμÿçŸ sçÓë
ÓóSvÿç†ÿ {ÜÿæB$æF `ÿç†ÿ÷ c > A{[ÿLÿ Aèÿ FLÿævÿç Lÿæþ LÿÀÿç
AèÿÓó×æ[ÿ  Svÿ[ÿ LÿÀÿ;ÿç ¾æÜÿæ ÉÀÿêÀÿÀÿ FLÿ ÷̈þëQ Lÿæ¾ö¿ Lÿ{Àÿ `ÿç†ÿ÷

d  æ ÓþÖ Aèÿ Óó×æ[ÿ FLÿævÿç {ÜÿæB FLÿ D—ÿç’ÿ Lÿçºæ FLÿ ÷̈æ~ê
¨Àÿç FLÿ Ó í̧‚ÿö fê¯ÿ `ÿç†ÿ÷ e ÓõÎç LÿÀÿ;ÿç æ {†ÿ~ë, ÓóSvÿ[ÿÀÿ ÖÀÿSëÝçLÿ
{ÜÿDdç 
         {LÿæÌ  sçÓë  Aèÿ  Aèÿ Óó×æ[ÿ   fê¯ÿ

{LÿæÌ ¨Àÿç ÓÀÿÁÿ FLÿLÿSëÝçLÿ Lÿç̈ Àÿç FLÿ fsçÁÿ fê¯ÿ ÓõÎç ¨æBô
FLÿævÿç Lÿæ¾ö¿ LÿÀÿ;ÿç, †ÿæÜÿæ ¯ÿëlç̄ ÿæ{Àÿ AæþLÿë ÓóSvÿ[ÿÀÿ FÜÿç ÖÀÿSëÝçLÿ
ÓæÜÿæ¾¿ LÿÀÿ;ÿç æ

fsçÁÿ fê¯ÿ;ÿ ÷̈æ~êÀÿ fê¯ÿ[ÿ {SæsçF {LÿæÌ-"¾ëS½f'Àÿë AæÀÿ»
{ÜÿæB$æF æ {Lÿò~Óç fê¯ÿÀÿ ¾ëS½f AæÊÿ¾ö¿f[ÿLÿ μÿæ{¯ÿ ̄ ÿæÀÿºæÀÿ ̄ ÿçμÿæfç†ÿ
{ÜÿæB A{[ÿLÿ {LÿæÌ ’ÿ́æÀÿæ Svÿç†ÿ FLÿ Ó í̧‚ÿö ¯ÿÜÿë{LÿæÌêß fê¯ÿ ÓõÎç
Lÿ{Àÿ æ þæ[ÿ¯ÿ Ó{þ†ÿ ÷̈æ~ê F ÿ̄ó D—ÿç’ÿ Óþ{Ö ¯ÿÜÿë{LÿæÌê fê¯ÿZÿ
D’ÿæÜÿÀÿ~ æ

fê¯ÿ ÉÀÿêÀÿ{Àÿ ÓóSvÿ[ÿÀÿ ÖÀÿSëÝçLÿ Lÿ'~ ?

`ÿç†ÿ÷ fê¯ÿ ÓóSvÿ[ÿÀÿ ÖÀÿ

{LÿæÌSëÝçLÿÀÿ A[ÿ[ÿ¿ AæLÿõ†ÿç, AæLÿæÀÿ F¯ÿó Svÿ[ÿ {Óþæ[ÿZÿë {Óþæ[ÿZÿÀÿ [ÿç”}Î Lÿæ¾ö¿ LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿
Lÿ{Àÿ æ Lÿç;ÿë FÜÿç {LÿæÌSëÝçLÿ ÉÀÿêÀÿ{Àÿ ¯ÿçμÿçŸ Lÿæ¾ö¿ LÿÀÿç̄ ÿæ{Àÿ Lÿç̈ Àÿç ÓæÜÿæ¾¿ LÿÀÿ;ÿç? AæÓ fæ~ç̄ ÿæ æ

†ÿë{þ Lÿæ¾ö¿LÿÁÿæ¨ {Àÿ {’ÿQ#d {¾ {Sæàÿ μÿç†ÿÀÿ {LÿæÌSëÝçLÿ ¨†ÿÁÿæ F¯ÿó Óþ†ÿÁÿ æ {Óþæ{[ÿ Sæàÿ
μÿç†ÿÀÿ ¨æQ{Àÿ FLÿ ÓëÀÿäæ AæÖÀÿ~ ÓõÎç LÿÀÿç$æ;ÿç æ Ó§æßë{LÿæÌSëÝçLÿë [ÿë¿Àÿ[ÿú þš LÿëÜÿæ¾æF, FSëÝçLÿ Aæþ
ÉÀÿêÀÿ{Àÿ ¯ÿæˆÿöæ ¯ÿÜÿ[ÿ LÿÀÿ;ÿç æ àÿºæ AæLÿõ†ÿç F¯ÿó ÉæQæ ÷̈ÉæQæ¾ëNÿ {ÜÿæB$#̄ ÿæÀÿë FÜÿç Ó§æßë{LÿæÌSëÝçLÿ ¨ÀÿØÀÿ
Ó¸Lÿö’ÿǽÀÿæ ÉÀÿêÀÿÀÿ ̄ ÿççμÿŸ AóÉLÿë ÉêW÷ ̄ ÿæˆÿöæ ̈ ÷’ÿæ[ÿ LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿ;ÿç æ {ÓÜÿç̈ Àÿç D—ÿç’ÿ{LÿæÌSëÝçLÿ{Àÿ
þš μÿçŸ†ÿæ ¨Àÿçàÿäç†ÿ ÜÿëF æ D—ÿç’ÿ{LÿæÌSëÝçLÿ Aæß†ÿæLÿæÀÿ, àÿºæ, AƒæLÿæÀÿ Lÿçºæ [ÿÁÿê μÿÁÿç {ÜÿæB¨æ{Àÿ æ Lÿçdç
D—ÿç’ÿ{Àÿ fÁÿ ¨Àÿç̄ ÿÜÿ[ÿ ¨æBô {LÿæÌSëÝçLÿ àÿºæ [ÿÁÿê Svÿ[ÿ LÿÀÿç$æ;ÿç æ

†ÿë{þ Ó©þ {É÷~ê{Àÿ ̈ Àÿç̈ æLÿ Óó×æ[ÿ ̄ ÿçÌß{Àÿ Ašß[ÿ LÿÀÿçd æ ¨Àÿç̈ æLÿ Óó×æ[ÿÀÿ ̄ ÿççμÿŸ AóÉ ̄ ÿççμÿçŸ
÷̈LÿæÀÿÀÿ {LÿæÌ{Àÿ Svÿç†ÿ {ÜÿæB$æF æ Qæ’ÿ¿[ÿÁÿê{Àÿ þæóÓ{¨Éê {LÿæÌSëÝçLÿÀÿ FLÿ ÓþíÜÿ, †ÿÀÿèÿ ̈ Àÿç ÓZÿë̀ ÿç†ÿ

F ÿ̄ó ̈ ÷ÓæÀÿç†ÿ ÜÿëA;ÿç æ FÜÿæ üÿÁÿ{Àÿ Qæ’ÿ¿ ̈ æLÿ×Áÿê μÿç†ÿÀÿLÿë {vÿàÿç {ÜÿæB¾æF æ þæóÓ{¨Éê {LÿæÌSëÝçLÿ ̈ †ÿÁÿæ,
[ÿþ[ÿêß AæLÿõ†ÿçÀÿ {ÜÿæB$#̄ ÿæÀÿë F ̈ ÷LÿæÀÿ S†ÿç Ó»¯ÿ ÜÿëF æ ̈ æLÿ×Áÿê{Àÿ ̄ ÿçμÿçŸ Lÿæ¾ö¿ LÿÀÿç̄ ÿæ ̈ æBô ̄ ÿçμÿçŸ ̈ ÷LÿæÀÿÀÿ
{LÿæÌ þš $æF æ ¨æLÿ×Áÿê{Àÿ $#̄ ÿæ þæóÓ{¨Éê {LÿæÌSëÝçLÿ Qæ’ÿ¿Lÿë þ¡ÿ[ÿ LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿ;ÿç F ÿ̄ó
μÿç†ÿÀÿ AæÖÀÿ~{Àÿ $#̄ ÿæ A[ÿ¿ {LÿæÌSëÝçLÿ ¨æ`ÿLÿ ÀÿÓ F ÿ̄ó AþÈ ÓõÎç LÿÀÿç Qæ’ÿ¿Lÿë μÿæèÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿ;ÿç æ
FÜÿç ÓþÖ {LÿæÌSëÝçLÿ ¨æ`ÿ[ÿ Lÿ÷çßæ ÓÜÿf LÿÀÿç̄ ÿæ ¨æBô FLÿævÿç Lÿæþ LÿÀÿ;ÿç æ
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 Take a container and collect pond or stagnant water in it with the help of your teacher
or elder(s).

 Use a dropper and place a drop of pond or stagnant water on a microscope or foldscope
slide. Put a coverslip and observe it under the microscope or foldscope.

 Observe the tiny organisms found in the pond or stagnant water.

 Take a beaker and collect some moist soil in it from the nearby field or garden.  Do not
touch the soil with your bare hands — use a spoon or gloves.

 Pour some water into the beaker and stir it with a glass rod. The liquid, which may
look dirty, has very fine particles of soil, and is called soil suspension. Keep it aside
for some time and let the mixture settle.

Ever heard of...

The yolk (the yellow part of an egg) of an ostrich
egg is a single cell — the largest known cell in the
living world — measuring about 130 mm to 170 mm
in diameter. The egg contains extra non-cellular
material: a shell for protection and a white liquid that
nourishes the cell during its continued development.

1.3: What Are Microorganisms?

Activity 1.4: Let us observe pond water/
stagnant water

Activity 1.5: Let us observe soil suspension

Some living organisms are made up of just one or very few  cells. They are so small that
they can not be seen with the naked eye. These are called microorganisms. Some
microorganisms, like bacteria and Amoeba, are made of just one cell (unicellular). Others,
like some fungi and algae, have many cells (multicellular). Microorganism are found all
around us — in water, soil, air, and even inside our body! But what do their cells look like?
Are they like the plant and animal cells we just learnt about, or are they different? To observe
the cells of a microorganism, again, we need to use a microscope which magnifies their size
and makes them visible to us. Scientists have also created a low-cost and foldable  paper
microscope or foldscope. Foldscopes may not provide the same level of details like high-
powered laboratory microscopes. However, these make microscopic world accessible to
many people.

Let us now take a closer look at the fascinating world of microbes.
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 FLÿ ¨æ†ÿ÷ [ÿçA F ÿ̄ó †ÿëþÀÿ ÉçäLÿ Lÿçºæ Aμÿçμÿæ ÿ̄LÿZÿ ÓæÜÿæ¾¿{Àÿ, {Ó$#{Àÿ { æ̈QÀÿê Lÿçºæ ×çÀÿfÁÿ ÓóS÷Üÿ LÿÀÿ æ
 {SæsçF þæB{Lÿ÷æ{Ôÿæ ú̈ Lÿçºæ {üÿæàÿï{Ôÿæ ú̈ ÓâæBxÿú{Àÿ xÿ÷̈ Àÿ ’ÿ́æÀÿæ {¨æQÀÿê Lÿçºæ ×çÀÿ fÁÿÀÿ FLÿ ÿ̄ë¢ÿæ ÀÿQ æ

FÜÿæ D¨{Àÿ FLÿ LÿμÿÀÿÓâç̈ ú ÀÿQ F ÿ̄ó FÜÿæLÿë þæB{Lÿ÷æ{Ôÿæ ú̈ Lÿçºæ {üÿæàÿï{Ôÿæ̈ ú †ÿ{Áÿ ¨¾ö¿{ ÿ̄ä~ LÿÀÿ æ
 {¨æQÀÿê ¯ÿæ ×çÀÿ fÁÿ{Àÿ {’ÿQæ¾æD$#̄ ÿæ äë’ÿ÷ fê ÿ̄SëÝçLÿë ¨¾ö¿{ ÿ̄ä~ LÿÀÿ æ

 FLÿ ¯ÿçLÿÀÿ [ÿçA F ÿ̄ó [ÿçLÿs{Àÿ $#̄ ÿæ {ä†ÿ Lÿçºæ ¯ÿSç̀ ÿæÀÿë {Ó$#{Àÿ Lÿçdç H’ÿæ þæsç ÓóS÷Üÿ LÿÀÿ æ Qæàÿç
Üÿæ†ÿ{Àÿ þæsçLÿë ØÉö LÿÀÿ [ÿæÜÿ] æ FLÿ `ÿæþ`ÿ Lÿçºæ Üÿæ†ÿ {þæfæ({SâæμÿÛ) ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿ æ

 ¯ÿçLÿÀÿ{Àÿ Lÿçdç ̈ æ~ç ÞæÁÿ F¯ÿó FÜÿæLÿë FLÿ Lÿæ`ÿ’ÿƒ ÓæÜÿæ¾¿{Àÿ Wæ+ æ {Ó$#{Àÿ þæsçÀÿ A†ÿç Óíä½ Lÿ~çLÿæ
$#̄ ÿæÀÿë FÜÿç þçÉ÷~ þBÁÿæ {’ÿQæ¾æB¨æ{Àÿ æ FÜÿæLÿë þõ̂ ÿçLÿæÀÿ μÿæÓþæ[ÿ LÿëÜÿæ¾æF æ FÜÿæLÿë Lÿçdç Óþß
¨æBô {ÓÜÿçμÿÁÿç A ÿ̄×æ{Àÿ ÀÿQ# þçÉ÷~Lÿë ×çÀÿ {Üÿ ÿ̄æLÿë ’ÿçA æ

{Lÿ{¯ÿ Éë~çd Lÿç ....

FLÿ Hs¨äê AƒæÀÿ ¨ê†ÿLÿ(AƒæÀÿ ÜÿÁÿ’ÿçAæ AóÉ) {ÜÿDdç
FLÿ {LÿæÌ > FÜÿæ fê¯ÿSf†ÿÀÿ FLÿ Ó¯ÿȫ ÿõÜÿ†ÿ {LÿæÌ æ FÜÿæÀÿ
¯ÿ¿æÓ ÷̈æß þçþç Àÿë þçþç æ Aƒæ{Àÿ {LÿæÌÀÿ ̄ ÿæÜÿæ{Àÿ
A~{LÿæÌêß ¨’ÿæ$ö þš $æF ¾$æ-ÓëÀÿäæ  ¨æBô FLÿ ÉNÿ
Aæ¯ÿÀÿ~ F¯ÿó [ÿçÀÿ;ÿÀÿ ¯ÿçLÿæÉ Óþß{Àÿ FÜÿæLÿë {¨æÌ~
{¾æSæD$#̄ ÿæ ™Áÿæ †ÿÀÿÁÿ ¨’ÿæ$ö $æF >

{Lÿ{†ÿLÿ fê ÿ̄ {Lÿ¯ÿÁÿ {SæsçF Lÿçºæ A†ÿç Lÿþú ÓóQ¿Lÿ {LÿæÌ{Àÿ Svÿç†ÿ æ FSëÝçLÿ F{†ÿ {dæs {¾
{ÓSëÝçLÿë Qæàÿç AæQ#{Àÿ {’ÿQ#ÜÿëF [ÿæÜÿ] æ FSëÝçLÿë A~ëfê¯ÿ(þæB{Lÿ÷æASöæ[ÿçfþú) LÿëÜÿæ¾æF æ Lÿçdç A~ëfê¯ÿ
{¾¨ÀÿçLÿç ¯ÿêfæ~ë F¯ÿó Fþç̄ ÿæ {Lÿ ÿ̄Áÿ {SæsçF {LÿæÌÀÿë Svÿç†ÿ A$öæ†ÿú Fþæ{[ÿ FLÿ{LÿæÌê æ A[ÿ¿SëÝçLÿ
{¾¨ÀÿçLÿç Lÿçdç Lÿ¯ÿLÿ F¯ÿó {Éð̄ ÿæÁÿ  A{[ÿLÿ {LÿæÌ{Àÿ Svÿç†ÿ {ÜÿæB$æAæ;ÿç- Fþæ{[ÿ ¯ÿÜÿë{LÿæÌê æ FSëÝçLÿ
Aæþ `ÿæÀÿç̈ æQ{Àÿ- ¨æ~ç, þæsç, ÿ̄æßë F¯ÿó Aæþ ÉÀÿêÀÿ μÿç†ÿ{Àÿ þš {’ÿQæ¾æAæ;ÿç æ Lÿç;ÿë {Óþæ[ÿZÿÀÿ
{LÿæÌSëÝçLÿ Lÿç̈ Àÿç {’ÿQæ¾æF ? FSëÝçLÿ Lÿ'~ Aæ{þ F ¨¾ö¿;ÿ fæ~ç$#̄ ÿæ D—ÿç’ÿ F¯ÿó ÷̈æ~ê {LÿæÌ ¨Àÿç [ÿæ
μÿçŸ ? FLÿ A~ëfê¯ÿÀÿ {LÿæÌLÿë ¨¾ö¿{¯ÿä~ LÿÀÿç̄ ÿæ ¨æBô AæþLÿë FLÿ A~ë̄ ÿêä~ ¾¦ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæLÿë
¨Ýç̄ ÿ æ A~ë̄ ÿêä~ ¾¦ þæšþ{Àÿ {LÿæÌÀÿ AæLÿæÀÿ ̄ ÿ•}†ÿ H ØÎ μÿæ¯ÿ{Àÿ {’ÿQæ¾æF æ {¯ÿðjæ[ÿçLÿþæ{[ÿ F{¯ÿ
Lÿþú þíàÿ¿{Àÿ F ÿ̄ó {þæÝç LÿÀÿç ÀÿQæ¾æB¨æÀÿë$#̄ ÿæ LÿæSf þæB{Lÿ÷æ{Ôÿæ ú̈ †ÿçAæÀÿç LÿÀÿçd;ÿç ¾æÜÿæLÿë {üÿæàÿï{Ôÿæ ú̈
LÿëÜÿæ¾æDdç > {üÿæàÿï{Ôÿæ ú̈ Daÿ ÉNÿçÉæÁÿê ¨ÀÿêäæSæÀÿ-A~ë̄ ÿêä~ ¾¦ ¨Àÿç Óþæ[ÿ ÖÀÿÀÿ †ÿ$¿ {’ÿB[ÿ¨æ{Àÿ æ
†ÿ$æ¨ç FSëÝçLÿ ¯ÿÜÿë†ÿ {àÿæLÿZÿ ¨æBô A~ë̄ ÿêä~ ¾¦Lÿë Óëàÿμÿ LÿÀÿç$æF æ
 AæÓ, F{¯ÿ Aæ{þ A~ë̄ ÿêä~ ¾¦Àÿ `ÿþ‡æÀÿ ’ÿë[ÿçAæLÿë [ÿçLÿsÀÿë {’ÿQ#̄ ÿæ æ

A~ëfê¯ÿ LÿÜÿç{àÿ Lÿ'~ ?

Lÿæ¾ö¿LÿÁÿæ¨ AæÓ Aæ{þ {¨æQÀÿê fÁÿ ¯ÿæ {Lÿò~Óç ×çÀÿ fÁÿ ¨¾ö¿{ ÿ̄ä~ LÿÀÿç̄ ÿæ

Lÿæ¾ö¿LÿÁÿæ¨ AæÓ Aæ{þ fÁÿ{Àÿ μÿæÓþæ[ÿ þõ̂ ÿçLÿæ Lÿ~çLÿæ ¨¾ö¿{ ÿ̄ä~ LÿÀÿç̄ ÿæ
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 Use a dropper and take a drop of water from the top layer. Place the drop on
a microscope slide.

 Cover it gently with a coverslip and observe it under the microscope (Fig.
1.8).
You may observe small moving organisms similar to those you saw in Activity

1.4. This indicates that even soil suspension contains a variety of tiny creatures
that cannot be seen with the unaided eye. The tiny creatures that cannot be seen
with the naked eye are called microorganisms (micro means very small; organisms
means living beings) or microbes.

A group of students studying in Grade 8 performed Activities 1.4 and 1.5. They also
collected information from the library and internet. They recorded the data obtained after
observing pond water in Table 1.1 and the data obtained after observing soil suspension in
Table 1.2. They identified the microorganisms as protozoa, algae, fungi, and bacteria. You
can record if you find any of these categories of organisms.

Table 1.1: Organisms present in pond water

S. No. Remarks

1.   Amoeba Single cell, moving,
(Protozoa) irregular shape

Single cell, moves from one place to
2.         Parameceium another, movement takes place with

(Protozoa) the help of specialised structures

Single cell, looks green because of the
3. (Algae) presence of green pigment, movement

takes place with the help of specialised
structures

Activity 1.6: Let us study

Diagram

Chlamydomonas

Fig. 1.8.
Observation

of soil suspension
under the

microscope
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AÎþ {É÷~ê{Àÿ ¨Þë$#̄ ÿæ {Lÿ{†ÿf~ Éçäæ$öê ’ÿÁÿS†ÿ μÿæ¯ÿ{Àÿ Lÿæ¾ö¿LÿÁÿæ¨ F¯ÿó Lÿ{àÿ >
{Óþæ{[ÿ ¨ævÿæSæÀÿ F¯ÿó B+Àÿ{[ÿsúÀÿë þš Óí̀ ÿ[ÿæ ÓóS÷Üÿ LÿÀÿç$#{àÿ æ {Óþæ{[ÿ ÓæÀÿ~ê {Àÿ {¨æQÀÿê
fÁÿ ¨¾ö¿{ ÿ̄ä~ ¨{Àÿ ÷̈æ© †ÿ$¿ F ÿ̄ó ÓæÀÿ~ê {Àÿ þõ̂ ÿçLÿæÀÿ ÓÓú{¨[ÿúÓ[ÿú ¨¾ö¿{¯ÿä~ ¨{Àÿ ÷̈æ©
†ÿ$¿SëÝçLÿë {àÿQ#{àÿ æ {Óþæ{[ÿ A~ëfê¯ÿSëÝçLÿë Aæ’ÿç̈ ÷æ~ê({ ÷̈æ{sæ{fæAæ), {Éð̄ ÿæÁÿ, Lÿ¯ÿLÿ F¯ÿó ¯ÿêfæ~ë
μÿæ ÿ̄{Àÿ ÿ̀çÜÿ§s LÿÀÿç$#{àÿ æ ¾’ÿç †ÿë{þ FÜÿç ¯ÿSöÀÿ fê¯ÿ ¨æA, {†ÿ{¯ÿ {àÿQ# ÀÿQ æ

ÓæÀÿ~ê {¨æQÀÿê fÁÿ{Àÿ $#̄ ÿæ A~ëfê¯ÿ
Lÿ÷þçLÿ
ÓóQ¿æ þ;ÿ ÿ̄¿

1.

2.

3.

Lÿæ¾ö¿LÿÁÿæ¨ AæÓ Ašß[ÿ  LÿÀÿç̄ ÿæ

 `ÿç†ÿ÷

Aæþç̄ ÿæ
(Aæ’ÿç̈ ÷æ~ê)

¨æÀÿæ{þÓçßþú
(Aæ’ÿç̈ ÷æ~ê)

Lÿâæþç{xÿæ{þæ[ÿæÓú
({Éð̄ ÿæÁÿ)

FLÿ{LÿæÌê, {SæsçF ×æ[ÿÀÿë A[ÿ¿ ×æ[ÿLÿë
S†ÿç Lÿ{Àÿ, ¯ÿç{ÉÌ Aèÿ ÓæÜÿæ¾¿{Àÿ S†ÿç
LÿÀÿç$æF æ

FLÿ{LÿæÌê, S†ÿçÉêÁÿ, A[ÿçßþç†ÿ AæLÿæÀÿ

FLÿ{LÿæÌê, ÜÿÀÿç†ÿLÿçÀÿ D¨×ç†ÿç {¾æSëô Ó¯ÿëf
{’ÿQæ¾æF, Lÿçdç ¯ÿç{ÉÌ Aèÿ ÓæÜÿæ¾¿{Àÿ
S†ÿç LÿÀÿç$æF æ

 FLÿ xÿ÷̈ Àÿú ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿ F¯ÿó D¨Àÿ ÖÀÿ †ÿÁÿë fÁÿÀÿ FLÿ ¯ÿë¢ÿæ [ÿçA æ FLÿ þæB{Lÿ÷æ{Ôÿæ ú̈Àÿ
ÓâæBÝú D¨{Àÿ FÜÿç fÁÿ ¯ÿë¢ÿæ ÀÿQ æ

 FÜÿæLÿë FLÿ LÿμÿÀÿÓâç̈ ú ÓÜÿç†ÿ ™ê{Àÿ {WæxÿæB ’ÿçA F¯ÿó þæB{Lÿ÷æ{Ôÿæ¨ú †ÿ{Áÿ ÀÿQ# ̈ ¾ö¿{¯ÿä~
LÿÀÿ æ `ÿç†ÿ÷ 

†ÿë{þ Lÿæ¾ö¿LÿÁÿæ̈ {Àÿ {’ÿQ#$#̄ ÿæ ̈ Àÿç {dæs S†ÿçÉêÁÿ fê ÿ̄þæ[ÿZÿë ̈ ¾ö¿{ ÿ̄ä~ LÿÀÿç̈ æÀÿç̄ ÿ æ FÜÿæ
Óí̀ ÿç†ÿ Lÿ{Àÿ {¾ þõ̂ ÿçLÿæ μÿæÓþæ[ÿ þçÉ÷~{Àÿ þš ¯ÿçμÿçŸ ÷̈LÿæÀÿÀÿ äë’ÿ÷ ¨÷æ~ê $æF ¾æÜÿæLÿë
Qæàÿç AæQ#{Àÿ {’ÿQ# ÜÿëF [ÿæÜÿ], {Óþæ[ÿZÿë A~ëfê ÿ̄ Lÿçºæ þæB{Lÿ÷æASöæ[ÿçfþú LÿëÜÿæ¾æF >
micro A†ÿç äë’ÿ÷, organisms fê¯ÿ FÜÿæLÿë þæB{Lÿ÷æ¯ÿÓú þš LÿëÜÿæ¾æF æ

`ÿç†ÿ÷ A~ë¯ÿêä~
¾¦{Àÿ þõ̂ ÿçLÿæÀÿ
μÿæÓþæ[ÿ A¯ÿ×æ
¨¾ö¿{¯ÿä~
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Did you also observe any of these microorganisms or something different? Record
in  your notebook and discuss in your class. In Tables 1.1 and 1.2, you have identified a
variety of microorganisms. They are everywhere, and we can only see them with a
microscope — a device that magnifies them 100 to 400 times. Though microorganisms
are small in size, they play an important role in our lives.

Table 1.2: Organisms present in soil suspension

S. No. Diagram Remarks

Branched filament without
chlorophyll having sac-like
structure

1. Bread mould
(Fungi)

Branched filament without
chlorophyll having brush-like
structure

2. Mould (Fungi)

Spherical, presence of chlorophyll
— a green pigment

3. Algae

Spherical, comma, spiral or rod-
shaped, one long hair-like
structure and many small hair-like
projections around the cell

4. Bacteria

Ever heard of...

Viruses are microscopic and acellular. Viruses multiply

when they enter a living cell. They may infect plants,

animals, or bacterial cells and may cause a disease.

Bacterio Phase
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†ÿë{þ F þšÀÿë {Lÿò~Óç A~ëfê¯ÿ ¯ÿæ μÿçŸ Lÿçdç {’ÿQ#àÿ Lÿç ? †ÿëþ Qæ†ÿæ{Àÿ {àÿQ H †ÿëþ {É÷~ê{Àÿ
Aæ{àÿæ`ÿ[ÿæ LÿÀÿ æ ÓæÀÿ~ê F¯ÿó {Àÿ †ÿë{þ ¯ÿçμÿçŸ A~ëfê¯ÿZÿë ̀ ÿçÜÿ§s LÿÀÿçd æ {Óþæ{[ÿ Ó¯ÿëvÿæ{Àÿ
Ad;ÿç F¯ÿó Aæ{þ {Óþæ[ÿZÿë {Lÿ¯ÿÁÿ FLÿ A~ë̄ ÿêä~ ¾¦ ÓæÜÿæ¾¿{Àÿ {’ÿQ#̈ æÀÿç̄ ÿæ- {¾Dô$#{Àÿ {Óþæ[ÿZÿ
AæLÿæÀÿ Àÿë Së~ ̄ ÿõ•ç {ÜÿæB¨æ{Àÿ æ A¯ÿÉ¿ A~ëfê ÿ̄SëÝçLÿ ALÿæÀÿ{Àÿ {dæs, †ÿ$æ¨ç {Óþæ{[ÿ
Aæþ fê¯ÿ[ÿ{Àÿ FLÿ SëÀÿë†ÿ́ í̈‚ÿö μÿíþçLÿæ S÷Üÿ~ LÿÀÿ;ÿç æ

{Lÿ{¯ÿ Éë~çd Lÿç ....

μÿí†ÿæ~ë(μÿæBÀÿÓú) SëÝçLÿ A†ÿç äë’ÿ÷ F¯ÿó A~{LÿæÌêß æ μÿí†ÿæ~ëSëÝçLÿ
fê¯ÿ;ÿ {LÿæÌ{Àÿ ̈ ÷{¯ÿÉ Lÿ{àÿ Üÿ] ÓóQ¿æ{Àÿ ̄ ÿÜÿëSë~ç†ÿ ÜÿëA;ÿç æ {Óþæ{[ÿ
D—ÿç’ÿ, ÷̈æ~ê Lÿçºæ ÿ̄êfæ~ë {LÿæÌLÿë ÓóLÿ÷þç†ÿ LÿÀÿç̈ æÀÿ;ÿç F ÿ̄ó {ÀÿæS
ÓõÎç LÿÀÿç̈ æÀÿ;ÿç æ

ÓæÀÿ~ê þõ̂ ÿçLÿæ μÿæÓþæ[ÿ þçÉ÷~{Àÿ $#̄ ÿæ A~ëfê¯ÿ
Lÿ÷þçLÿ
ÓóQ¿æ

þ;ÿ ÿ̄¿

1.

2.

3.

`ÿç†ÿ÷

¨æDôÀÿësçÀÿ üÿç̧ ç
(Lÿ¯ÿLÿ)

üÿç̧ ç (Lÿ¯ÿLÿ)

{Éð̄ ÿæÁÿ

{Lÿâæ{Àÿæüÿçàÿú ̄ ÿçÜÿê[ÿ, Àÿèÿ þæÀÿç̄ ÿæ ¨æBô
¯ÿ¿¯ÿÜÿõ†ÿ ¯ÿ÷Éú μÿÁÿç AæLÿõ†ÿçÀÿ ÉæQæ¾ëNÿ
üÿçàÿæ{þ+

{Lÿâæ{Àÿæüÿçàÿú [ÿ$#̄ ÿæ $Áÿç AæLÿõ†ÿç ¯ÿçÉçÎ
ÉæQæ¾ëNÿ üÿçàÿæ{þ+ú

{SæàÿæLÿæÀÿ, ÜÿÀÿç†ÿLÿç (Ó¯ÿëf ̄ ÿ‚ÿö’ÿ÷̄ ÿ¿)
D¨×ç†ÿç {¾æSëô Ó ÿ̄ëf {’ÿQæ¾æF

4. ¯ÿêfæ~ë
LÿæÌSëÝçLÿ {SæàÿæLÿæÀÿ, LÿþæLÿõ†ÿç, LÿëƒÁÿæLÿõ†ÿç
¯ÿæ ’ÿƒæLÿõ†ÿç > {LÿæÌ ̀ ÿæÀÿç̈ æQ{Àÿ {SæsçF
àÿºæ {LÿÉ ¯ÿæ A{[ÿLÿ {dæs {dæs {LÿÉ
Ó’ÿõÉ ¨÷̄ ÿ•ö ÀÿÜÿç$æF æ

¯ÿ¿æLÿuçÀÿç{ßæ {üÿfú
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1.4: How Are we Connected to Microbes?

Can we find microorganisms in other places, too?
Let us have a discussion:

Have you ever seen a lemon, tomato, orange, or any other food item rot
after being left outside for some time? If yes, you may have noticed a powdery or
cotton-like growth on them (Fig. 1.9). This happens  because they have been
infected by microbes. But where did these microbes come from? How did they
come in contact with the food? This happens because microorganisms can be
found everywhere, be it in water, soil, air, or even in some food items.

You can use a foldscope or a
microscope to explore surfaces of
leaves, stems, roots, or any other part
to see them. Like plants and animals,
microorganisms also show great
diversity. Some of them can even be
found in extreme climatic conditions,
such as hot water springs and snow
cold zones as well as at moderate
temperatures. You already know some

of these organisms live inside our bodies, especially in our gut! You have studied in the
chapter ‘Life Processes in Animals’ in Grade 7 General Science that our intestine has
many bacteria that help in digestion. Like plants and animals, microorganisms vary in
shape, size, and structure. In Tables 1.1 and 1.2, you would have observed microorganisms
of different shapes — spherical, rod-shape, or irregular.

How does the diversity of microorganisms play a role in our daily life? How do
they help clean the environment?

1.4.1 Key players in cleaning the environment
Let us attempt to understand this by doing an activity.

But  why  do  micro
organisms not infect
the pickles and
murabbas?

This is because you add many spices
with salt or sugar to it which act as
preservatives. High concentration of
salt or sugar do not allow these
organisms to grow on them.

Activity 1.7: Let us do

 Take an empty container and fill it halfway with garden soil.
 Add some fruit and vegetable peels to the container. Thereafter, put a layer of soil

on it and leave it aside.
 After 2–3 weeks, observe the changes that have taken place.

Fig. 1.9: Fruit with
microorganisms
growing on it.
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Aæ{þ A~ëfê¯ÿþæ[ÿZÿ ÓÜÿç†ÿ Lÿç̈ Àÿç fÝç†ÿ ?
Aæ{þ Lÿ'~ A[ÿ¿ ×æ[ÿ{Àÿ þš A~ëfê¯ÿA~ëfê ÿ̄þæ[ÿZÿë ¨æB¨æÀÿç̄ ÿæ?
AæÓ Aæ{àÿæ`ÿ[ÿæ LÿÀÿç̄ ÿæ :
†ÿë{þ {Lÿ{¯ÿ {àÿºë, sþæ{sæ, LÿþÁÿæ Lÿçºæ A[ÿ¿ {Lÿò~Óç Qæ’ÿ¿ ̈ ’ÿæ$öLÿë Lÿçdç Óþß ̈ æBô ̄ ÿæÜÿæ{Àÿ
ÀÿQ#̄ ÿæ ¨{Àÿ ¨`ÿç¾ç̄ ÿæ {’ÿQçd Lÿç ? ¾’ÿç Üÿô, {†ÿ{¯ÿ †ÿë{þ {Óþæ[ÿZÿ D¨{Àÿ ¨æDÝÀÿ Lÿçºæ †ÿëÁÿæ
μÿÁÿç AæÖÀÿ~ ÓõÎç {ÜÿæB$#̄ ÿæÀÿ {’ÿQ#$#̄ ÿ (`ÿç†ÿ÷ 1.9)  æ FÜÿæ A~ëfê¯ÿ ’ÿ́æÀÿæ ÓóLÿ÷þç†ÿ {ÜÿæB$#̄ ÿæÀÿë
F¨Àÿç ÜÿëF æ Lÿç;ÿë FÜÿç A~ëfê ÿ̄ {LÿDôvÿæÀÿë AæÓç{àÿ ? {Óþæ{[ÿ Qæ’ÿ¿ ÓóØÉö{Àÿ Lÿç̈ Àÿç AæÓç{àÿ ?
F¨Àÿç {Üÿ ÿ̄æÀÿ LÿæÀÿ~, A~ëfê¯ÿþæ{[ÿ ̈ æ~ç, þæsç F ÿ̄ó {Lÿ{†ÿLÿ Qæ’ÿ¿ ̈ ’ÿæ$ö B†ÿ¿æ’ÿç Ó¯ÿë ×æ[ÿ{Àÿ
ÀÿÜÿç$æ;ÿç æ

Lÿ ç;ÿ ë LÿæÜÿ]Lÿç A~ëfê¯ÿSëÝçLÿ
Aæ`ÿæÀÿ F¯ÿó þëÀÿ¯ÿæLÿë ÓóLÿ÷þç†ÿ
LÿÀÿ;ÿç [ÿæÜÿ] ?

FÜÿæ F$#̈ æBô ÜÿëF LÿæÀÿ~ {Ó$#{Àÿ àÿë~ Lÿçºæ
`ÿç[ÿç ç ÓÜÿç†ÿ A{[ÿLÿ þÓàÿæ þçÉæ¾æB$æF> FSëÝçLÿ
ÓóÀÿäLÿ μÿæ¯ÿ{Àÿ Lÿæ¾ö¿ LÿÀÿ;ÿç > A™#Lÿ W[ÿ†ÿæ¯ÿçÉçÎ
àÿë~ F¯ÿó `ÿç[ÿç FÜÿç A~ëfê¯ÿþæ[ÿZÿë {ÓSëÝçLÿÿ
D¨{Àÿ ¯ÿÞç̄ ÿæLÿë Óë{¾æS ’ÿçA;ÿç [ÿæÜÿ] >

 Lÿæ¾ö¿LÿÁÿæ¨ AæÓ  LÿÀÿç̄ ÿæ

 FLÿ Qæàÿç ¨æ†ÿ÷ [ÿçA F¯ÿó FÜÿæÀÿ A™æ ¨¾ö¿;ÿ ¯ÿSç̀ ÿæ þæsç ’ÿ́æÀÿæ ¨íÀÿ~ LÿÀÿ æ
 ¨æ†ÿ÷{Àÿ Lÿçdç üÿÁÿ F ÿ̄ó ̈ [ÿç̈ Àÿç̄ ÿæ {`ÿæ¨æ þçÉæA æ †ÿæ'¨{Àÿ FÜÿæ D¨{Àÿ þæsçÀÿ FLÿ ÖÀÿ ̈ LÿæB

†ÿæÜÿæLÿë {SæsçF ¨{s ÀÿQ#’ÿçA æ
 Ó©æÜÿ ¨{Àÿ, {ÜÿæB$#̄ ÿæ ¨Àÿç̄ ÿˆÿö[ÿSëÝçLÿë àÿä¿ LÿÀÿ >

†ÿë{þ D—ÿç’ÿÀÿ ¨†ÿ÷, Lÿæƒ, þíÁÿ Lÿçºæ A[ÿ¿
{Lÿò~Óç AóÉÀÿ ̈ õÏ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæ ̈ æBô FLÿ
{üÿæàÿï{Ôÿæ ú̈ Lÿçºæ FLÿ þæB{Lÿ÷æ{Ôÿæ ú̈ ¯ÿ¿¯ÿÜÿæÀÿ
LÿÀÿç FÜÿç A~ëfê¯ÿþæ[ÿZÿë {’ÿQ#̈ æÀÿç̄ ÿ æ D—ÿç’ÿ H
÷̈æ~êþæ[ÿZÿ ̈ Àÿç A~ëfê¯ÿþæ[ÿZÿÀÿ þš A{[ÿLÿ

¯ÿç̄ ÿç™†ÿæ Adç æ {Óþæ[ÿZÿ þšÀÿë Lÿçdç Óæ™æÀÿ~
†ÿæ¨þæ†ÿ÷æ{Àÿ þçÁÿë$#̄ ÿæ {¯ÿ{Áÿ AæD {Lÿ{†ÿLÿ A†ÿç
¨÷†ÿçLÿíÁÿ fÁÿ¯ÿæßë{Àÿ {¾¨ÀÿçLÿç DÌ½ ÷̈Ó÷̄ ÿ~Àÿ
Dˆÿ© fÁÿ F¯ÿó †ÿëÌæÀÿædŸ {þÀÿë AoÁÿ{Àÿ þš
þçÁÿç$æ;ÿç æ †ÿë{þ ̈ í̄ ÿöÀÿë fæ~çd {¾ FÜÿç fê ÿ̄þæ[ÿZÿ

`ÿç†ÿ÷ üÿÁÿ
D¨{Àÿ ¯ÿÞç$#¯ÿæ

A~ëfê¯ÿ

þšÀÿë Lÿçdç Aæþ ÉÀÿêÀÿ μÿç†ÿ{Àÿ, ¯ÿç{ÉÌLÿÀÿç Aæþ A¦[ÿÁÿê{Àÿ ¯ÿæÓ LÿÀÿ;ÿç > †ÿë{þ Ó©þ {É÷~ê
Óæ™æÀÿ~ ¯ÿçjæ[ÿÀÿ "Ó©þ {É÷~ê ¨÷æ~êZÿ fê¯ÿ[ÿ ¨÷Lÿ÷çßæ' Ašæß{Àÿ ¨Þçd {¾ Aæþ A¦[ÿÁÿê{Àÿ
A{[ÿLÿ ̄ ÿêfæ~ë Ad;ÿç ¾æÜÿæ ÜÿfþLÿ÷çßæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿ;ÿç æ D—ÿç’ÿ F¯ÿó ̈ ÷æ~êþæ[ÿZÿ ̈ Àÿç A~ëfê¯ÿþæ{[ÿ
AæLÿæÀÿ, AæLÿõ†ÿç(Aæß†ÿ[ÿ) F¯ÿó Svÿ[ÿÀÿ μÿçŸ μÿçŸ {ÜÿæB$æ;ÿç æ ÓæÀÿ~ê 1.1 F¯ÿó 1.2 {Àÿ †ÿë{þ
{SæàÿæLÿæÀÿ, ’ÿƒæLÿæÀÿ Lÿçºæ A[ÿçßþç†ÿ AæLÿæÀÿ, FÜÿç̈ Àÿç ¯ÿççμÿçŸ AæLÿæÀÿÀÿ A~ëfê¯ÿSëÝçLÿë {’ÿQë$#̄ ÿ æ

A~ëfê¯ÿþæ[ÿZÿÀÿ ¯ÿç̄ ÿç™†ÿæ Aæþ {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ{Àÿ Lÿç̈ Àÿç μÿíþçLÿæ S÷Üÿ~ Lÿ{Àÿ ? {Óþæ{[ÿ
¨Àÿç{¯ÿÉLÿë Lÿç̈ Àÿç Ó́bÿ /Óüÿæ ÀÿQ#̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿ;ÿç ?

¨Àÿç{ ÿ̄É Ó´bÿ ÀÿQ#̄ ÿæ{Àÿ A~ëfê¯ÿþæ[ÿZÿÀÿ ÷̈þëQ μÿíþçLÿæ 
AæÓ FLÿ Lÿæ¾ö¿LÿÁÿæ¨ LÿÀÿç FÜÿæLÿë ÿ̄ëlç̄ ÿæLÿë { ÿ̀Îæ LÿÀÿç̄ ÿæ æ
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 Do you observe any difference in the contents of the
container?
You may find that peels of fruits and vegetables have

turned into a dark-coloured material. This is manure, which is
rich in nutrients and helps increase the fertility of the soil. But
how did the peels of fruits and vegetables turn into manure?

In Activity 1.6, you saw that soil contains various kinds
of microorganisms. Some of these microorganisms, like fungi
and bacteria, act on the plant waste and slowly break it down  into simpler, nutrient-rich
manure. You may have seen gardeners in your school or in a field near your house collecting
dry leaves and plant waste and putting them into pits. Do you now understand why they
do this? It is to make natural manure.

If you look around carefully, you might see decaying plants and fallen leaves stored
in a container or lying in the garden, disappear after some time from the surroundings.
This is because microorganisms breakdown and turn them into simpler substances rich in
nutrients.These nutrients go back to the soil and help plants grow better. Microorganisms
also  decompose bodies of dead animals. So, microbes help recycle the waste and return
important nutrients to nature. Manure formation occurs at optimal temperature and
appropriate moisture level.

Isn’t it interesting? By now, you must have understood that bacteria and some fungi
are types of microorganisms that play an important role in our lives. And guess what, these
helpful bacteria can also decompose animal wastes like dung!

From Activity 1.7, we can also infer that microorganisms not only help in plant
growth, but also clean our environment by breaking down waste.

Fig. 1.10: Recycling of
nutrients by making manure

Our scientific heritage

Ancient Indian texts, particularly the Vedas, have references of the
word ‘Krimi’ which means different tiny entities including ‘Drishya’
(visible) and ‘Adrishya’ (invisible). Various Vedic texts mention their
beneficial and harmful effects. Atharvaveda also refers to ‘Krimi’.

A Step Further

Compost Vs Manure: compost is made from plant and kitchen waste, it is prepared
by  decomposition of plant organic materials Manure is made from animal dung and
urine and decomposed naturally, it has strong foul smell unlike compost . Both
compost and manure are formed with the help of microorganisms.( Decomposers)
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 ¨æ†ÿ÷{Àÿ $#̄ ÿæ ¨’ÿæ$ö{Àÿ {Lÿò~Óç ¨æ$öLÿ¿ {’ÿQ#d Lÿç?
†ÿë{þ {’ÿQ#̈ æÀÿç̄ ÿ {¾ üÿÁÿ F¯ÿó ¨[ÿç̈ Àÿç̄ ÿæÀÿ { ÿ̀æ¨æ FLÿ SæÞ

ÀÿèÿÀÿ ¨’ÿæ$ö{Àÿ ¨Àÿç~†ÿ {ÜÿæBdç æ FÜÿæ {ÜÿDdç {¨æÌLÿ ¨’ÿæ$ö{Àÿ
μÿÀÿ¨ëÀÿ D¯ÿöÀÿLÿ ÓæÀÿ ¯ÿæ Q†ÿ ¾æÜÿæ þæsçÀÿ D¯ÿöÀÿ†ÿæ ¯ÿõ•ç LÿÀÿç̄ ÿæ{Àÿ
ÓæÜÿæ¾¿ Lÿ{Àÿ æ Lÿç;ÿë üÿÁÿ F ÿ̄ó ¨[ÿç̈ Àÿç̄ ÿæÀÿ {`ÿæ¨æ Lÿç̈ Àÿç Q†ÿ{Àÿ
¨Àÿç~†ÿ {Üÿàÿæ ?

Lÿæ¾ö¿LÿÁÿæ¨ {Àÿ †ÿë{þ {’ÿQ#àÿ {¾ þæsç{Àÿ ̄ ÿçμÿçŸ ̈ ÷LÿæÀÿÀÿ
A~ëfê ÿ̄ ÀÿÜÿç$æ';ÿç æ Fþæ[ÿZÿ þšÀÿë Lÿçdç Lÿ¯ÿLÿ F ÿ̄ó ¯ÿêfæ~ë ¨Àÿç
{Lÿ{†ÿLÿ A~ëfê¯ÿ D—ÿç’ÿÀÿ ¯ÿfö¿¯ÿÖ ë D¨{Àÿ Lÿæ¾ö¿ LÿÀÿ;ÿç F¯ÿó ™ê{Àÿ
™ê{Àÿ FÜÿæLÿë ÓÀÿÁÿ, {¨æÌLÿ†ÿˆÿ´ ¨’ÿæ$ö{Àÿ ¨Àÿç~†ÿ LÿÀÿ;ÿç æ †ÿë{þ ÜÿëF†ÿ †ÿëþÀÿ ¯ÿç’ÿ¿æÁÿß{Àÿ Lÿçºæ WÀÿ
¨æQ{Àÿ $#̄ ÿæ {ä†ÿ{Àÿ þæÁÿçþæ{[ÿ ÉëQ#àÿæ ¨†ÿ÷ F¯ÿó Sd AÁÿçAæ ÓóS÷Üÿ LÿÀÿç Qæ†ÿ{Àÿ ̈ LÿæB¯ÿæÀÿ {’ÿQ#$#̄ ÿ æ
†ÿë{þ F{¯ÿ ¯ÿëlç̈ æÀÿëd Lÿç {Óþæ{[ÿ FÜÿæ LÿæÜÿ]Lÿç LÿÀÿ;ÿç ? FÜÿæ ¨÷æLÿõ†ÿçLÿ Q†ÿ ÷̈Öì†ÿ LÿÀÿç̄ ÿæ ¨æBô LÿÀÿæ¾æF>

`ÿç†ÿ÷ 1.10: {¨æÌLÿÀÿ ¨ë[ÿ…`ÿLÿ÷~ ¨æBô
Q†ÿ †ÿçAæÀÿç

AæþÀÿ  { ÿ̄ðjæ[ÿçLÿ  G†ÿçÜÿ¿

Lÿ{¸æÎ Vs Q†ÿ Lÿ{¸æÎ D—ÿç’ÿ F¯ÿó {Àÿæ{ÌB WÀÿÀÿ ¯ÿfö¿¯ÿÖìÀÿë ÷̈Öì†ÿ LÿÀÿæ¾æF > FÜÿæ
D—ÿç’ÿÀÿ {fð̄ ÿçLÿ ¨’ÿæ$öÀÿ ¨`ÿ[ÿ ’ÿ́æÀÿæ ÷̈Öì†ÿ ÜÿëF > Q†ÿ ¨Éëþæ[ÿZÿ ¯ÿfö¿ A$öæ†ÿú þÁÿþí†ÿ÷Àÿë
÷̈Öì†ÿ ÜÿëF F¯ÿó ÷̈æLÿõ†ÿçLÿ μÿæ¯ÿ{Àÿ ¨`ÿç$æF > Lÿ{¸æÎ †ÿëÁÿ[ÿæ{Àÿ FÜÿæÀÿ S¤ÿ A™#Lÿ ’ÿëSö¤ÿ¾ëNÿ

{ÜÿæB$æF > Dμÿß Lÿ{¸æÎ F ÿ̄ó Q†ÿ A~ëfê¯ÿ (A¨WsLÿ) þæ[ÿZÿ ÓæÜÿæ¾¿{Àÿ †ÿçAæÀÿç
{ÜÿæB$æF >

AæD ¨æ{’ÿ  AæSLÿë

÷̈æ`ÿê[ÿ μÿæÀÿ†ÿêß S÷¡ÿSëÝçLÿ, ¯ÿç{ÉÌLÿÀÿç {¯ÿ’ÿ{Àÿ "Lÿõþç' É±ÿÀÿ D{àÿâQ Adç
¾æÜÿæÀÿ A$ö Dμÿß ’ÿõÉ¿þæ[ÿ F¯ÿó A’ÿõÉ¿ ¯ÿçμÿçŸ äë’ÿ÷ ÓˆÿæLÿë ¯ÿëlæF æ ¯ÿçμÿçŸ
{¯ÿð’ÿçLÿ S÷¡ÿSëÝçLÿ{Àÿ {Óþæ[ÿZÿÀÿ D¨LÿæÀÿê F¯ÿó A¨LÿæÀÿê ¨÷μÿæ¯ÿ ¯ÿçÌß{Àÿ
D{àÿâQ Adç æ A$¯ÿö {¯ÿ’ÿ{Àÿ þš "Lÿõþç' É±ÿ D{àÿâQ Adç æ

¾’ÿç †ÿë{þ `ÿæÀÿç̈ æQLÿë μÿàÿμÿæ ÿ̄{Àÿ {’ÿQ, {†ÿ{¯ÿ †ÿë{þ ¨`ÿç¾æD$#̄ ÿæ D—ÿç’ÿ   F¯ÿó {SæsçF ¨æ†ÿ÷{Àÿ
ÀÿQ#$#̄ ÿæ Lÿçºæ ¯ÿSç̀ ÿæ{Àÿ ¨Ýç$#̄ ÿæ ¨†ÿ÷SëÝçLÿ ¨`ÿç¾ç¯ÿæ H Lÿçdç’ÿç[ÿ ¨{Àÿ ¨Àÿç{¯ÿÉÀÿë A’ÿõÉ¿ {ÜÿæB¾ç̄ ÿæ àÿä¿
LÿÀÿç$#¯ÿ æ FÜÿæÀÿ LÿæÀÿ~ {ÜÿDdç A~ëfê¯ÿSëÝçLÿ †ÿ{Áÿ ¨Ýç$#̄ ÿæ {ÓÜÿç Sd H ¨†ÿ÷Lÿë ÓÀÿÁÿêLÿÀÿ~ LÿÀÿç {¨æÌLÿ
¨’ÿæ$ö{Àÿ ̈ Àÿç~†ÿ LÿÀÿ;ÿç æ FÜÿç {¨æÌLÿ ̈ ’ÿæ$öSëÝçLÿ þæsç{Àÿ þçÉç¾æF F¯ÿó SdSëÝçLÿë μÿàÿ μÿæ¯ÿ{Àÿ ̄ ÿÞç̄ ÿæ{Àÿ
ÓæÜÿæ¾¿ Lÿ{Àÿ æ A~ëfê¯ÿþæ{[ÿ þõ†ÿ ̈ ÷æ~êZÿ ÉÀÿêÀÿLÿë þš ¯ÿçWsç†ÿ LÿÀÿ;ÿç æ {†ÿ~ë A~ëfê¯ÿþæ{[ÿ ÿ̄fö¿¨’ÿæ$öÀÿ
¨ë[ÿ…`ÿLÿ÷~ LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿ;ÿç F¯ÿó SëÀÿë†ÿ́̈ í‚ÿö {¨æÌLÿ †ÿˆÿ́SëÝçLÿë Q†ÿ Àÿí̈ {Àÿ ÷̈Lÿõ†ÿçLÿë {üÿÀÿæB ’ÿçA;ÿç æ
D¨¾ëNÿ †ÿæ¨þæ†ÿ÷æ F¯ÿó Aæ’ÿö÷ ¨Àÿç{¯ÿÉ{Àÿ Q†ÿ †ÿçAæÀÿç {ÜÿæB$æF æ

FÜÿæ AæÊÿ¾ö¿f[ÿLÿ [ÿë{Üÿô Lÿç? F{¯ÿ †ÿë{þ ¯ÿëlç̈ æÀÿç$#̄ ÿ {¾, ¯ÿêfæ~ë H Lÿ¯ÿLÿ ¨Àÿç A~ëfê¯ÿþæ{[ÿ Aæþ
fê¯ÿ[ÿ{Àÿ FLÿ SëÀÿë†ÿ́ í̈‚ÿö μÿíþçLÿæ S÷Üÿ~ LÿÀÿç$æ;ÿç æ †ÿë{þ fæ~ Lÿç ? ÷̈æ~êþæ[ÿZÿÀÿ þÁÿ ¾$æ {Sæ¯ÿÀÿ μÿÁÿç
¯ÿfö¿¯ÿÖëLÿë þš D¨LÿæÀÿê ¯ÿêfæ~ëþæ{[ÿ A¨Ws[ÿ LÿÀÿç̈ æÀÿ;ÿç!

Lÿæ¾ö¿LÿÁÿæ¨ Aæ{þ FÜÿæ þš A[ÿëšæ[ÿ LÿÀÿç̈ æÀÿç̄ ÿæ {¾ A~ëfê¯ÿþæ{[ÿ {Lÿ¯ÿÁÿ D—ÿç’ÿÀÿ ̄ ÿõ•ç{Àÿ ÓæÜÿæ¾¿
LÿÀÿ;ÿç †ÿæÜÿæ [ÿë{Üÿô, ¯ÿÀÿó ¯ÿfö¿¨’ÿæ$öLÿë A¨Ws[ÿ LÿÀÿç H þæsç{Àÿ þçÉæB AæþÀÿ ¨Àÿç{¯ÿÉLÿë þš Ó́bÿ ÀÿQ;ÿç æ
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Activity 1.8: Let us perform

Now, think what would have happened if microorganisms did not exist on Earth?

A step further

Microbes as a source of biogas
Many microorganisms, like bacteria and fungi, live in an oxygen free environment.
Some of these bacteria have the ability to decompose plant and animal waste present
in the environment or household wastewater. During the process, they release a
mixture of gases containing carbon dioxide, and a high proportion of another gas,
methane. This gas has been used as a fuel source for cooking, heating, generating
electricity, and to even run vehicles.

How does the diversity of microorganisms help in our kitchen?
1.4.2 Microorganisms and food
Let us try to understand by performing activities in the kitchen.

 Take two bowls A and B.
 In each, take 200 g of flour (atta or maida) and add a pinch of sugar.
 Now, in bowl A, add a small amount of yeast powder and mix it well

with the flour.
 In bowl B, do not add any yeast, so that we can compare the results of

the two bowls.
 Knead the flour of the two bowls with warm water to make soft dough

(Fig. 1.11).

Dr. Ananda Mohan Chakrabarty (1938–2020) was a scientist
who studied bacteria. In 1971, he developed a special
bacterium that could break down oil spills, helping to clean
the environment. His discovery received a patent in 1980.
Patent is a copyright given to a person so that no one else
can copy, use or sell his/her invention without permission.
His work showed how microorganisms could be used to
solve environmental problems like pollution. He is
remembered for his contributions to science and for  protecting the
environment using microbes. What are the  other problems which you think
can be solved with the help  of microorganisms?

Be a Scientist

Fig. 1.11: Change in
the volume of flour

after addition of yeast,
sugar, and warm water

(a) Dough in bowl A

(b) Dough in bowl B
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 Lÿæ¾ö¿LÿÁÿæ¨ AæÓ  ÷̈’ÿÉö[ÿ  LÿÀÿç̄ ÿæ

F{¯ÿ `ÿç;ÿæ LÿÀÿ, ¾’ÿç ¨õ$#̄ ÿê{Àÿ A~ëfê¯ÿ [ÿ$æ{;ÿ {†ÿ{¯ÿ Lÿ'~ {ÜÿæB$æ;ÿæ?

AæD ¨æ{’ÿ  AæSLÿë
{fð¯ÿ S¿æÓúÀÿ Dû μÿæ¯ÿ{Àÿ A~ëfê¯ÿ
¯ÿêfæ~ë F¯ÿó Lÿ¯ÿLÿ ̈ Àÿç A{[ÿLÿ A~ëfê¯ÿ AþÈfæ[ÿÀÿ A[ÿë̈ ×ç†ÿç{Àÿ þš ÀÿÜÿç̈ æÀÿ;ÿç æ FÜÿç A~ëfê ÿ̄þæ[ÿZÿ
þšÀÿë {Lÿ{†ÿLÿ ¯ÿêfæ~ë ¨Àÿç{¯ÿÉ Lÿçºæ WÀÿë [ÿçSö†ÿ A¨ÀÿçÍæÀÿ fÁÿ{Àÿ $#̄ ÿæ D—ÿç’ÿ F ÿ̄ó ÷̈æ~ê
f[ÿç†ÿ ÿ̄fö¿¯ÿÖìLÿë ÿ̄çWs[ÿ LÿÀÿç̈ æÀÿ;ÿç æ FÜÿç ̈ ÷Lÿ÷çßæ Óþß{Àÿ {Óþæ{[ÿ AèÿæÀÿLÿæþÈ H Aæ[ÿë̈ æ†ÿçLÿ
μÿæ{¯ÿ A†ÿ¿™#Lÿ þç{$[ÿ S¿æÓúÀÿ þçÉ÷~ [ÿçSö†ÿ LÿÀÿæ;ÿç æ FÜÿç S¿æÓLÿë {Àÿæ{ÌB Lÿæ¾ö¿, fÁÿ SÀÿþ
LÿÀÿç̄ ÿæ ̄ ÿç’ÿë¿†ÿú DŒæ’ÿ[ÿ F¯ÿó ¾æ[ÿ¯ÿæÜÿæ[ÿ ̀ ÿÁÿæB¯ÿæ Aæ’ÿç Lÿæ¾ö¿ ̈ æBô B¤ÿ[ÿÀÿ Dû μÿæ¯ÿ{Àÿ ̄ ÿ¿¯ÿÜÿæÀÿ
LÿÀÿæ¾æF æ

A~ëfê ÿ̄þæ[ÿZÿÀÿ ¯ÿç̄ ÿç™†ÿæ Aæþ {Àÿæ{ÌB W{Àÿ Lÿç̈ Àÿç ÓæÜÿæ¾¿ Lÿ{Àÿ ?
A~ëfê¯ÿ F¯ÿó Qæ’ÿ¿

AæÓ, {Àÿæ{ÌB W{Àÿ {Lÿ{†ÿLÿ Lÿæ¾ö¿ LÿÀÿç ¯ÿëlç̄ ÿæLÿë {`ÿÎæ LÿÀÿç̄ ÿæ æ

 ’ÿëBsç ¨æ†ÿ÷ A F¯ÿó B [ÿçA æ
 ÷̈{†ÿ¿Lÿ{Àÿ S÷æþ Asæ Lÿçºæ þB’ÿæ [ÿçA F¯ÿó `ÿçþësæF `ÿç[ÿç þçÉæA æ
 ¯ÿˆÿöþæ[ÿ ̈ æ†ÿ÷ A{Àÿ AÅÿ ̈ Àÿçþæ~{Àÿ BÎ ̈ æDÝÀÿ ̈ LÿæA F ÿ̄ó FÜÿæLÿë þB’ÿæ ÓÜÿç†ÿ

μÿàÿ μÿæ¯ÿ{Àÿ þçÉæA æ
 ¨æ†ÿ÷ B{Àÿ {Lÿò~Óç BÎ ¨LÿæA [ÿæÜÿ], ¾æÜÿæ’ÿ´æÀÿæ Aæ{þ ’ÿëBsç ¨æ†ÿ÷Àÿ üÿÁÿæüÿÁÿ

†ÿëÁÿ[ÿæ LÿÀÿç̈ æÀÿç̄ ÿæ æ
 ’ÿëBsç ¨æ†ÿ÷Àÿ þB’ÿæLÿë DÌëþ ¨æ~ç{Àÿ `ÿLÿsç [ÿÀÿþ LÿÀÿ `ÿç†ÿ÷ æ

{¯ÿðjæ[ÿçLÿ xÿLÿuÀÿ Aæ[ÿ¢ÿ {þæÜÿ[ÿ ̀ ÿLÿ÷̄ ÿˆÿöê  ̄ ÿêfæ~ëþæ[ÿZÿ
Ó¸Lÿö{Àÿ SμÿêÀÿ Ašß[ÿ LÿÀÿç$#{àÿ æ þÓçÜÿæ{Àÿ, {Ó FLÿ Ó́†ÿ¦
¯ÿêfæ~ëLÿë ¯ÿçLÿÉç†ÿ LÿÀÿç$#{àÿ > {ÓSëÝçLÿ fÁÿ D¨{Àÿ μÿæÓë$#̄ ÿæ {†ÿàÿLÿë
¯ÿçWs[ÿ LÿÀÿç ̈ Àÿç{¯ÿÉLÿë Ó́bÿ ÀÿQ#̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç$#àÿæ æ †ÿæZÿ Aæ¯ÿçÍæÀÿLÿë

þÓçÜÿæ{Àÿ {¨{s+ þçÁÿç$#àÿæ æ {¨{s+  {ÜÿDdç f{~ ¯ÿ¿NÿçZÿë
’ÿçAæ¾æB$#̄ ÿæ FLÿ Lÿ ç̈ÀÿæBsú ¾æÜÿæ’ÿ́æÀÿæ A[ÿ¿ {LÿÜÿç †ÿæZÿÀÿ D—ÿæ¯ÿ[ÿLÿë
¯ÿç[ÿæ A[ÿëþ†ÿç{Àÿ [ÿLÿàÿ, ¯ÿ¿¯ÿÜÿæÀÿ Lÿçºæ ¯ÿçLÿ÷ß LÿÀÿç̈ æÀÿç{¯ÿ [ÿæÜÿ] æ †ÿæZÿ
Lÿæ¾ö¿ {’ÿQæB$#àÿæ {¾ ÷̈’ÿíÌ~ μÿÁÿç ¨Àÿç{¯ÿÉS†ÿ ÓþÓ¿æÀÿ Óþæ™æ[ÿ
¨æBô Lÿç̈ Àÿç A~ëfê ÿ̄ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æB¨æÀÿç̄ ÿ æ ̄ ÿçjæ[ÿ{Àÿ †ÿæZÿÀÿ ̄ ÿç{ÉÌ
A¯ÿ’ÿæ[ÿ F¯ÿó ̈ Àÿç{¯ÿÉ ÓëÀÿäæ ̈ æBô A~ëfê¯ÿÀÿ ̄ ÿ¿ ÿ̄ÜÿæÀÿ ̈ æBô †ÿæZÿë þ{[ÿ ÀÿQæ¾æF æ A~ëfê¯ÿ
ÓæÜÿæ¾¿{Àÿ A[ÿ¿ Lÿ'~ ÓþÓ¿æ Óþæ™æ[ÿ LÿÀÿæ¾æB¨æÀÿç̄ ÿ { ÿ̄æàÿç †ÿë{þ μÿæ¯ÿëd ?

{ ÿ̄ðjæ[ÿçLÿZÿ  vÿæÀÿë  { ÷̈Àÿ~æ

`ÿç†ÿ÷ BÎ, `ÿç[ÿç H DÌëþ
¨æ~ç þçÉæB¯ÿæ ¨{Àÿ þB’ÿæÀÿ

Aæß†ÿ[ÿ{Àÿ ̈ Àÿç¯ÿˆÿö[ÿ

(a) ¨æ†ÿ÷ A {Àÿ
þB’ÿæ {SæÁÿæ

(b) ¨æ†ÿ÷ B{Àÿ
þB’ÿæ {SæÁÿæ
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 Cover the dough with a damp cloth and keep it in a warm place.
 Observe both the bowls after 4–5 hours.

Did you find any change in the volume, smell, or texture of the dough? If not, leave
the dough for some more time. After some time, you may notice that the dough in bowl A,
where yeast was added, has risen slightly, become fluffy, and has a different smell compared
to the dough kneaded without yeast. Why does this happen? What is the role of yeast? Why
did we add sugar and warm water to the flour?

Yeast is a type of microorganism. It belongs to a group of microorganisms, called
fungi. Yeast grows well in warm conditions. You may recall from chapter ‘Life Process in
Animals’ in Grade 7 that, like other organisms, yeast also respires and breaks down food to
release energy for their growth and carry out life processes. During this process, carbon
dioxide is released, which forms bubbles that makes the dough soft and fluffy. Yeast also
produces a small amount of alcohol during this process, which gives the dough a slightly
different smell. This special property of yeast is used in the process of making breads,
cakes, and more! In addition to yeast, some bacteria, such as Lactobacillus, help in
fermentation of batter for making idli and dosa, and dough for making bhatura.

 Take two small glass bowls — label them ‘A’ and ‘B’.
 Pour lukewarm milk in bowl A, and cold milk in bowl B.
 Now, add a small spoonful of curd to each bowl and mix well using a spoon.
 Cover both bowls. Keep bowl A in a warm place and bowl B in a cool place (like a

refrigerator) for a few hours or overnight.
 Observe the changes in the glass bowls. Write your predictions and observations in

Table 1.3.

Table 1.3: Testing for curd formation using milk
in different conditions

Change in the
appearance of milk

Bowl A

Change in the
colour of milk

Bowl B Bowl A Bowl B

Possible
Reason

Prediction

Activity 1.9: Let us prepare

Observation
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 ’ÿëBsç {dæs Lÿæ`ÿÿ¨æ†ÿ÷ [ÿçA - {ÓSëÝçLÿë A F¯ÿó B μÿæ¯ÿ{Àÿ [ÿæþLÿÀÿ~ LÿÀÿ æ
 A ¨æ†ÿ÷{Àÿ DÌëþ äêÀÿ F¯ÿó  B ¨æ†ÿ÷{Àÿ $ƒæ äêÀÿ [ÿçA æ
 F{¯ÿ, ¨÷{†ÿ¿Lÿ ¨æ†ÿ÷{Àÿ {SæsçF {dæs `ÿæþ`ÿ ’ÿÜÿç þçÉæB A[ÿ¿ FLÿ `ÿæþ`ÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç μÿàÿ

μÿæ¯ÿ{Àÿ {SæÁÿæB ’ÿçA æ
 Dμÿß ¨æ†ÿ÷Lÿë {WæxÿæB ’ÿçA æ ¨æ†ÿ÷ ALÿë FLÿ DÌëþ ×æ[ÿ{Àÿ F¯ÿó ¨æ†ÿ÷ BLÿë {Àÿüÿ÷çf{ÀÿsÀÿ ¨Àÿç FLÿ

$ƒæ ×æ[ÿ{Àÿ Lÿçdç W+æ Lÿçºæ Àÿæ†ÿçÓæÀÿæ ÀÿQ æ
 Lÿæ ÿ̀ æ̈†ÿ÷{Àÿ ¨Àÿç̄ ÿ̂ ÿö[ÿSëÝçLÿë àÿä¿ LÿÀÿ æ †ÿëþÀÿ í̄̈ ÿöæ[ÿëþæ[ÿ F ÿ̄ó ¨¾ö¿{ ÿ̄ä~ ÓæÀÿ~ê {Àÿ {àÿQ æ

ÓæÀÿ~ê ¯ÿçμÿçŸ ¨Àÿç×ç†ÿç{Àÿ äêÀÿLÿë ÀÿQ# ’ÿÜÿç Svÿ[ÿ ¨æBô ¨Àÿêä~
LÿÀÿç̄ ÿæ

äêÀÿÀÿ Àÿí¨{Àÿ
¨Àÿç̄ ÿˆÿö[ÿ

äêÀÿÀÿ Àÿèÿ{Àÿ
¨Àÿç̄ ÿˆÿö[ÿ

¨æ†ÿ÷  A ¨æ†ÿ÷  B

Ó»æ¯ÿ¿
LÿæÀÿ~

í̄̈ ÿöæ[ÿëþæ[ÿ

¨¾ö¿{¯ÿä~

Lÿæ¾ö¿LÿÁÿæ¨ AæÓ  ÷̈Öì†ÿ  LÿÀÿç̄ ÿæ

 þB’ÿæLÿë Q{ƒ H’ÿæ Lÿ̈ Ýæ{Àÿ {WæxÿæB A{¨äæLÿõ†ÿ DÌëþ ×æ[ÿ{Àÿ ÀÿQ æ
 W+æ ¨{Àÿ Dμÿß ¨æ†ÿ÷Lÿë ¨¾ö¿{¯ÿä~ LÿÀÿ æ

†ÿë{þ Lÿ'~ `ÿLÿsæ {ÜÿæB$#̄ ÿæ þB’ÿæÀÿ ¨Àÿçþæ~, S¤ÿ Lÿçºæ Svÿ[ÿ{Àÿ {Lÿò~Óç ¨Àÿç̄ ÿˆÿö[ÿ {’ÿQ#àÿ Lÿç ?
¾’ÿç [ÿë{Üÿô, {†ÿ{¯ÿ þB’ÿæLÿë AæD Lÿçdç Óþß ¨æBô dæxÿç ’ÿçA æ Lÿçdç Óþß ¨{Àÿ †ÿë{þ {’ÿQ#¨æÀÿç¯ÿ {¾
¨æ†ÿ÷ A {Àÿ $#¯ÿæ þB’ÿæ, {¾Dô$#{Àÿ BÎ þçÉæ ¾æB$#àÿæ, sç{Lÿ D¨ÀÿLÿë Dvÿçdç, üÿëàÿç¾æBdç F¯ÿó BÎ
þçÉæ¾æB [ÿ$#̄ ÿæ þB’ÿæ †ÿëÁÿ[ÿæ{Àÿ F$#{Àÿ FLÿ μÿçŸ S¤ÿ ¯ÿæÜÿæÀÿëdç æ FÜÿæ LÿæÜÿ]Lÿç ÜÿëF ? BÎÀÿ μÿíþçLÿæ
Lÿ'~ ? Aæ{þ þB’ÿæ{Àÿ `ÿç[ÿç F¯ÿó DÌëþ ¨æ~ç LÿæÜÿ]Lÿç þçÉæDdë ?

BÎ FLÿ ÷̈LÿæÀÿÀÿ A~ëfê ÿ̄ æ FÜÿæ Lÿ¯ÿLÿ [ÿæþLÿ A~ëfê¯ÿZÿ {SæÏêÀÿ A;ÿμÿöëNÿ æ DÌ½ ̈ Àÿç{¯ÿÉ{Àÿ BÎÀÿ
Dˆÿþ ̄ ÿõ•çÜÿëF æ Ó©þ {É÷~êÀÿ Óæ™æÀÿ~ ̄ ÿçjæ[ÿ{Àÿ " ÷̈æ~êþæ[ÿZÿÀÿ fê¯ÿ[ÿ ̈ ÷Lÿ÷çßæ' Ašæßsç{Àÿ †ÿë{þÿþ{[ÿ
¨LÿæB¨æÀÿç{¯ÿ {¾, A[ÿ¿ fê¯ÿþæ[ÿZÿ ¨Àÿç BÎ þš ÉǽÓLÿ÷çßæ Lÿ{Àÿ F ÿ̄ó [ÿçfÀÿ ¯ÿõ•ç †ÿ$æ fê¯ÿ[ÿ ¨÷Lÿ÷çßæ
¨Àÿç̀ ÿæÁÿ[ÿæ ̈ æBô ÉNÿç AæÜÿÀÿ~ LÿÀÿç̄ ÿæ ̈ æBô Qæ’ÿ¿Lÿë ̄ ÿçWsç†ÿ Lÿ{Àÿ > FÜÿç ̈ ÷Lÿ÷çßæ Óþß{Àÿ, AèÿæÀÿLÿæþÈ [ÿçSö†ÿ
{ÜÿæB FÜÿæÀÿ {üÿæsLÿæ AsæLÿë [ÿÀÿþ F¯ÿó ÜÿæàÿëLÿæ LÿÀÿç$æF æ BÎú þš AÅÿ ¨Àÿçþæ~{Àÿ ÓëÀÿæÓæÀÿ ¯ÿæ
Aæàÿ{LÿæÜÿàÿ DŒŸ Lÿ{Àÿ, {¾Dô$#¨æBô `ÿLÿsæ {ÜÿæB$#¯ÿæ þB’ÿæÀÿë sçLÿçF μÿçŸ S¤ÿ AæÓç$æF æ BÎÀÿ FÜÿç
¯ÿç{ÉÌ Së~ ¨æDôÀÿësç, {LÿLÿú B†ÿ¿æ’ÿç †ÿçAæÀÿç LÿÀÿç̄ ÿæ{Àÿ ¯ÿ¿¯ÿÜÿõ†ÿ ÜÿëF æ BÎú ¯ÿ¿†ÿê†ÿÿ Lÿçdç ̄ ÿêfæ~ë, {¾¨ÀÿçLÿç
àÿæ{Lÿuæ¯ÿæÓçàÿÓúÿ Bxÿúàÿç, {’ÿæÓæ F¯ÿó μÿæ†ÿëÀÿæ †ÿçAæÀÿç ¨æBô ¯ÿ¿¯ÿÜÿõ†ÿ ç̈vÿDLÿë Lÿç~[́ÿ ÓæÜÿæ¾¿ LÿÀÿç$æ;ÿç >

¨æ†ÿ÷  A ¨æ†ÿ÷  B
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You will observe that in bowl A, the milk has turned
into curd after a few hours and has become little sour.
Whereas in bowl B, the milk has not curdled, but it might
be a little sour. Do you know why this happens? The curd
contains several types of bacteria. One of them is
Lactobacillus. This bacterium feeds on the sugar in the milk
(lactose), multiplies, and ferments the milk to form curd.
Instead of producing alcohol (like yeast), these bacteria
produce lactic acid, which makes curd sour. These bacteria
grow well in warm conditions. That is why curd is formed
in bowl A but not in bowl B.

We can categorise the microorganisms into different
categories, such as protozoa, fungi, bacteria, some algae, and more. Some bacteria, such as
Rhizobium, form the swollen regions called nodules and live in them as shown in Fig. 1.12.
Roots of certain legumes, such as beans, peas, and lentils have root nodules that contain
Rhizobium bacteria. These bacteria trap nitrogen from the air and make it useful for the
plants. This helps plants grow better without chemical fertilisers. That is why farmers grow
legumes in rotation with other crops. This naturally increases the nitrogen in the soil and
keeps it healthy for the next crop.
1.4.3 Amazing microalgae: tiny helpers in water

Microalgae are microscopic plant-like organisms that live in water, soil, air, and even
on trees. They make their own food using sunlight. While doing this, they also release
oxygen and produce more than half of the Earth’s oxygen supply. They are rich in nutrients
and serve as a food source for many aquatic animals. Some, like Spirulina, Chlorella, and
Diatoms, are also used by humans as health supplements and medicines. Microalgae also
help in cleaning water and are used to make biofuel. In some regions of AP like  Konam
reservoir of Vishakhapatnam and Srisailam reservoir of Kurnool district are utilized for
water purification and as a feed to aquatic organisms

However, pollution, climate change, and habitat destruction are threatening microalgal
diversity and abundance. It is important to conserve these tiny organisms to protect the
environment and maintain oxygen balance on Earth.

Fig. 1.12: Root nodules of
Cowpea plant which
contain Rhizobium
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`ÿç†ÿ÷  1.12: ÀÿæB{fæ¯ÿçßþú $#¯ÿæ
lëÝèÿ Sd {`ÿÀÿÀÿ S=ÿç

†ÿë{þ {’ÿQ#¯ÿ {¾ ¨æ†ÿ÷ A{Àÿ Lÿçdç W+æ ¨{Àÿ äêÀÿ ’ÿÜÿç{Àÿ
¨Àÿç~†ÿ {ÜÿæBdç F¯ÿó sç{Lÿ Qsæ àÿæSëdç æ ¾’ÿçH ¨æ†ÿ÷ B{Àÿ äêÀÿ
’ÿÜÿç{Àÿ ¨Àÿç~†ÿ {ÜÿæB[ÿæÜÿ], Lÿç;ÿë FÜÿæ sç{Lÿ Qsæ àÿæSç̈ æ{Àÿ æ F¨Àÿç
LÿæÜÿ]Lÿç {Üÿàÿæ fæ~çd Lÿç ? ’ÿÜÿç{Àÿ A{[ÿLÿ ÷̈LÿæÀÿÀÿ ¯ÿêfæ~ë $æF æ
{Óþæ[ÿZÿ þšÀÿë {SæsçF {ÜÿDdç àÿæ{Lÿuæ¯ÿæÓçàÿÓú æ FÜÿç ̄ ÿêfæ~ë äêÀÿ{Àÿ
$#̄ ÿæ ÉLÿöÀÿæ (àÿæ{Lÿuæfú)Lÿë Qæ’ÿ¿Àÿí{¨ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç [ÿçfÀÿ ÓóQ¿æ ̄ ÿõ•ç
Lÿ{Àÿ F¯ÿó ’ÿÜÿç †ÿçAæÀÿç LÿÀÿç̄ ÿæ¨æBô äêÀÿLÿë Lÿç~́[ÿ Lÿ{Àÿ æ Lÿç~[́ÿ Óþß{Àÿ
BÎú ̈ Àÿç Aæàÿ{LÿæÜÿàÿ DŒŸ LÿÀÿç̄ ÿæ ̈ Àÿç̄ ÿ{ˆÿö FÜÿç ̄ ÿêfæ~ë àÿæLÿuçLÿú AþÈ
[ÿçSö†ÿ LÿÀÿç$æF > FÜÿæ ’ÿÜÿçLÿë Qsæ LÿÀÿç$æF æ FÜÿç ̄ ÿêfæ~ë DÌ½ ̈ Àÿç×ç†ÿç{Àÿ
μÿàÿ μÿæ¯ÿ{Àÿ ¯ÿÞç$æF æ {Ó$#̈ æBô ¨æ†ÿ÷ A{Àÿ ’ÿÜÿç †ÿçAæÀÿç ÜÿëF Lÿç;ÿë
¨æ†ÿ÷ B{Àÿ {ÜÿæB¨æ{Àÿ [ÿæÜÿ] æ

Aæ’ÿç̈ ÷æ~ê, Lÿ¯ÿLÿ, ¯ÿêfæ~ë, {Éð¯ÿæÁÿ B†ÿ¿æ’ÿç ¯ÿSö{Àÿ Aæ{þ
A~ëfê¯ÿþæ[ÿZÿë ¯ÿSöêLÿõ†ÿ LÿÀÿç̈ æÀÿç̄ ÿæ æ ÀÿæB{fæ¯ÿçßþú  ¨Àÿç {Lÿ{†ÿLÿ
¯ÿêfæ~ë ̀ ÿç†ÿ÷ {Àÿ {’ÿQæ¾æB$#̄ ÿæ ̈ Àÿç {`ÿÀÿ{Àÿ S~wç †ÿçAæÀÿç LÿÀÿç
{Ó$#{Àÿ ¯ÿæÓ LÿÀÿ;ÿç æ FÜÿç S~wçLÿë {[ÿæxÿëàÿú LÿëÜÿæ¾æF æ Éçº, þsÀÿ

F¯ÿó þÓëÀÿ ¨Àÿç xÿæàÿçfæ†ÿêß D—ÿç’ÿ þíÁÿ{Àÿ FÜÿç̈ Àÿç {[ÿæxÿëàÿú{Àÿ ÀÿæB{fæ¯ÿçßþú ¯ÿêfæ~ë $æF æ FÜÿç
¯ÿêfæ~ë ¯ÿæßëþƒÁÿêß ¾¯ÿäæÀÿfæ[ÿLÿë D—ÿç’ÿ D¨{¾æSê LÿÀÿæF æ ÀÿæÓæß[ÿçLÿ ÓæÀÿ ¨÷{ßæS ¯ÿç[ÿæ FÜÿæ
D—ÿç’ÿSëÝçLÿë μÿàÿ μÿæ¯ÿ{Àÿ ̄ ÿõ•ç LÿÀÿç¯ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ æ {Ó$#̈ æBô ̀ ÿæÌêþæ{[ÿ ̈ ¾ö¿æß Lÿ÷þ{Àÿ A[ÿ¿
üÿÓàÿ ¨{Àÿ þëS ¯ÿæ ¯ÿçÀÿç ¨Àÿç xÿæàÿçfæ†ÿêß üÿÓàÿ `ÿæÌ LÿÀÿ;ÿç æ FÜÿæ ¨÷Lÿõ†ÿçLÿ μÿæ¯ÿ{Àÿ þæsç{Àÿ
¾¯ÿäæÀÿfæ[ÿ ¯ÿõ•ç Lÿ{Àÿ F¯ÿó ¨Àÿ¯ÿˆÿöê üÿÓàÿ ¨æBô þæsçLÿë D¨{¾æSê LÿÀÿç$æF æ

¯ÿçÓ½ßLÿÀÿ  Óíä½-{Éð̄ ÿæÁÿ :  fÁÿ{Àÿ $#̄ ÿæ äë’ÿ÷ ÓÜÿæßLÿ
Óíä½ {Éð̄ ÿæÁÿ {ÜÿDdç D—ÿç’ÿ¨Àÿç A~ëfê¯ÿ {¾Dôþæ{[ÿ ¨æ~ç, þæsç F ÿ̄ó Sd{Àÿ þš ÀÿÜÿ;ÿç æ {Óþæ{[ÿ

Óí¾ö¿ LÿçÀÿ~ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç [ÿçfÀÿ Qæ’ÿ¿ [ÿç{f †ÿçAæÀÿç LÿÀÿ;ÿç æ FÜÿç ̈ ÷Lÿ÷çßæ Óþß{Àÿ {Óþæ{[ÿ AþÈfæ[ÿ [ÿçSö†ÿ
LÿÀÿ;ÿç F¯ÿó ṏ$#̄ ÿêÀÿ AþÈfæ[ÿÀÿ A™æÀÿë A™#Lÿ DŒæ’ÿæ[ÿ LÿÀÿ;ÿç æ Óíä½-{Éð̄ ÿæÁÿSëÝçLÿ {¨æÌLÿ †ÿ̂ ÿ́{Àÿ í̈‚ÿö
{ÜÿæB$#̄ ÿæÀÿë A{[ÿLÿ fÁÿ`ÿÀÿ ÷̈æ~êZÿ ¨æBô Qæ’ÿ¿ Dû μÿæ ÿ̄{Àÿ Lÿæ¾ö¿ LÿÀÿ;ÿç æ F¨ÀÿçLÿç ØçÀÿëàÿç[ÿæ, {Lÿâæ{Àÿàÿæ
F ÿ̄ó xÿæFsþú ¨Àÿç Óíä½-{Éð̄ ÿæÁÿSëÝçLÿ þæ[ÿ̄ ÿ ’ÿǽÀÿæ Ó´æ×¿ ÷̈’ÿ í̈ÀÿLÿ Qæ’ÿ¿ †ÿ$æ IÌ™ μÿæ¯ÿ{Àÿ ¯ÿ¿¯ÿÜÿõ†ÿ
ÜÿëF æ Óíä½-{Éð̄ ÿæÁÿ ̈ æ~çLÿë Óüÿæ ÀÿQ#̄ ÿæ{Àÿ þš ÓæÜÿæ¾¿ LÿÀÿç̄ ÿæ ÓÜÿ {fð̄ ÿ B¤ÿ[ÿ †ÿçAæÀÿç LÿÀÿç$æF æ Aæ¤ÿ÷̈ ÷{’ÿÉÀÿ
Lÿçdç AoÁÿ {¾¨ÀÿçLÿç ¯ÿçÉæQæ¨æs~æþúÀÿ {Lÿæ~æþú fÁÿæÉß F¯ÿó Lÿ‚ÿìöàÿú fçàÿâæÀÿ É÷ê{ÉðÁÿþ fÁÿæÉßLÿë fÁÿ
¯ÿç{Éæ™[ÿ F ÿ̄ó fÁÿ`ÿÀÿ fê¯ÿþæ[ÿZÿ Qæ’ÿ¿ μÿæ¯ÿ{Àÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æDdç >

Lÿç;ÿë ÿ̄ˆÿöþæ[ÿ ÷̈’ÿíÌ~, fÁÿ¯ÿæßë ¨Àÿç̄ ÿˆÿö[ÿ F ÿ̄ó ÿ̄æÓ×Áÿê [ÿÎ {Üÿ¯ÿæ LÿæÀÿ~Àÿë Óíä½ {Éð̄ ÿæÁÿÀÿ ¯ÿç̄ ÿç™†ÿæ
F ÿ̄ó ÓóQ¿æ ÷̈†ÿç ¯ÿç̈ ’ÿ ÓõÎç {ÜÿæBdç > ¨Àÿç{¯ÿÉLÿë Àÿäæ LÿÀÿç̄ ÿæ F ÿ̄ó ṏ$#̄ ÿê{Àÿ AþÈfæ[ÿÀÿ Ó;ÿëÁÿ[ÿ ÿ̄fæß
ÀÿQ#̄ ÿæ ¨æBô FÜÿç äë’ÿ÷ fê¯ÿþæ[ÿZÿÀÿ ÓóÀÿä~ LÿÀÿç̄ ÿæ A†ÿ¿;ÿ SëÀÿë†ÿ´̈ í‚ÿö >
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1.5 Why Is Cell Considered to Be a Basic Unit of Life?

Spirulina, a microalgae, is called a superfood because
of its health benefits. Spirulina is also a good source
of vitamin B12, which is essential for our body. It has a
lot of protein— more than 60 per cent of its body

Fig. 1.13: A bacterial
cell showing the
nucleoid region

Ever heard of...

weight—and only a small amount of fat and sugar.
Nowadays, farming of Spirulina is becoming a  feasible livelihood opportunity.
You can grow Spirulina easily by following these steps:
1. Set a clear glass tank in a bright place away from direct sunlight.
2. Cover the tank with a shade net, or keep the tank at a place with

moderate temperature conditions.
3. Fill the tank with pond water.
4. Add living Spirulina collected from a pond.
5. Stir the growing Spirulina twice a week.

6. After 3–6 weeks, Spirulina may be harvested

from the tank by filtering  it through a fine cloth.
Conservation of microalgae is a good practice for ensuring food security
and livelihood development.

The body of all living organisms are made up of tiny building blocks called cells. A
single cell contains various components that help organisms perform various functions. The
bodies of all plants and animals are made up of many cells. Therefore, they are called
multicellular (many-celled) organisms. In multicellular
organisms, cells carry out specialised functions individually but
also cooperate with each other to increase the chance of survival.

Some microorganisms, such as bacteria and protozoa, are
made up of just one cell. These are called unicellular (single-
celled) organisms. They carry out all the functions necessary for
their survival in a single cell. Other microbes, like algae and fungi,
are made up of one or more cells. For example, yeast is a unicellular fungus
while mould is a multicellular fungus.
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{LÿæÌLÿë fê¯ÿ[ÿÀÿ {þòÁÿçLÿ FLÿLÿ {¯ÿæàÿç LÿæÜÿ]Lÿç LÿëÜÿæ¾æF ?

`ÿç†ÿ÷  [ÿë¿LÿâçAFÝú AoÁÿ
{’ÿQæD$#̄ ÿæ FLÿ ¯ÿêfæ~ë {LÿæÌ

{Lÿ{¯ÿ Éë~çd Lÿç ....

[ÿë¿LÿâçAFÝúÓþÖ Ófê¯ÿZÿ ÉÀÿêÀÿ {dæs {dæs Svÿ[ÿþíÁÿLÿ FLÿLÿLÿë {[ÿB
Svÿç†ÿ > FÜÿæLÿë {LÿæÌ LÿëÜÿæ¾æF > FLÿ {LÿæÌ{Àÿ $#̄ ÿæ ¯ÿççμÿçŸ
D¨æ’ÿæ[ÿ fê¯ÿLÿë ¯ÿçμÿçŸ Lÿæ¾ö¿ LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ æ ÓþÖ
D—ÿç’ÿ F¯ÿó ÷̈æ~êZÿ ÉÀÿêÀÿ AÓóQ¿ {LÿæÌ{Àÿ Svÿç†ÿ æ {†ÿ~ë
{Óþæ[ÿZÿë ̄ ÿÜÿë{LÿæÌê fê¯ÿ LÿëÜÿæ¾æF æ ̄ ÿÜÿë{LÿæÌê fê¯ÿþæ[ÿZÿ{Àÿ
{LÿæÌSëÝçLÿë ̈ õ$Lÿú μÿæ¯ÿ{Àÿ ̄ ÿç{ÉÌ Lÿæ¾ö¿ LÿÀÿ;ÿç Lÿç;ÿë ̄ ÿoçÀÿÜÿç̄ ÿæÀÿ
Ó»æ¯ÿ[ÿæ ÿ̄õ•ç LÿÀÿç̄ ÿæ ̈ æBô ̈ ÀÿØÀÿ ÓÜÿç†ÿ ÓÜÿ{¾æS þš LÿÀÿ;ÿç æ

Lÿçdç A~ëfê¯ÿ, {¾¨ÀÿçLÿç ̄ ÿêfæ~ë F¯ÿó Aæ’ÿçfê¯ÿ, {Lÿ¯ÿÁÿ {SæsçF
{LÿæÌ{Àÿ Svÿç†ÿ æ Fþæ[ÿZÿë FLÿ{LÿæÌê fê¯ÿ LÿëÜÿæ¾æF æ {Óþæ{[ÿ
{SæsçF {LÿæÌ{Àÿ {Óþæ[ÿZÿÀÿ ̄ ÿoç̄ ÿæ ̈ æBô Aæ¯ÿÉ¿Lÿ ÓþÖ Lÿæ¾ö¿

"ØçÀÿëàÿç[ÿæ' {ÜÿDdç FLÿ ̈ ÷LÿæÀÿ [ÿêÁÿ-Ó¯ÿëf {Éð̄ ÿæÁÿ >  FÜÿæÀÿ
Ó´æ×¿S†ÿ D¨LÿæÀÿç†ÿæ ¨æBô FÜÿæLÿë "Óë̈ ÀÿüÿëÝú' μÿæ¯ÿ{Àÿ
¯ÿç{¯ÿ`ÿ[ÿæ LÿÀÿæ¾æF æ FÜÿæ Aæþ ÉÀÿêÀÿ ¨æBô A†ÿ¿æ¯ÿÉ¿Lÿ
μÿçsæþç[ÿú B Àÿ FLÿ Dˆÿþ Qæ’ÿ¿ Dû æ ØçÀÿëàÿç[ÿæ{Àÿ †ÿæ'Àÿ
ÉÀÿêÀÿ Hf[ÿ Àÿë A™#Lÿ { ÷̈æsç[ÿú H Óæþæ[ÿ¿ ̈ Àÿçþæ~{Àÿ
{Ó§ÜÿÓæÀÿ F ÿ̄ó ÉLÿöÀÿæ $æF >
AæfçLÿæàÿç ØçÀÿëàÿç[ÿæ `ÿæÌ FLÿ Ó»æ ÿ̄¿ fê¯ÿçLÿæ Afö[ÿÀÿ Óë{¾æS ¨æàÿsçdç æ †ÿë{þ FÜÿç ¨’ÿ{ä¨SëÝçLÿë
A[ÿëÓÀÿ~ LÿÀÿç ÓÜÿf{Àÿ ØçÀÿëàÿç[ÿæ `ÿæÌ LÿÀÿç̈ æÀÿç̄ ÿ æ

Óç™æÓÁÿQ Óí¾ö¿LÿçÀÿ~ ¨Ýë [ÿ$#̄ ÿæ FLÿ DgÁ́ÿ ×æ[ÿ{Àÿ {SæsçF Ó́bÿ Lÿæ`ÿ sæZÿç ÀÿQ æ
sæZÿçLÿë dæßæ-fæàÿ{Àÿ ÞæZÿç’ÿçA, Lÿçºæ AÅÿ †ÿæ¨ ¨æD$#̄ ÿæ dæB fæSæ{Àÿ ÀÿQ æ
sæZÿçLÿë {¨æQÀÿê fÁÿ{Àÿ ¨í‚ÿö LÿÀÿ æ
FÜÿç fÁÿ{Àÿ {¨æQÀÿêÀÿë ÓóSõÜÿê†ÿ fê¯ÿ;ÿ ØçÀÿëàÿç[ÿæ þçÉæA æ
Ó©æÜÿ{Àÿ ’ÿëB$Àÿ ¯ÿÞì$#̄ ÿæ ØçÀÿëàÿç[ÿæLÿë Wæ+ç’ÿçA æ

Ó©æÜÿ ¨{Àÿ FLÿ Óíä½ Lÿ¨Ýæ þæšþ{Àÿ dæ~ç †ÿë{þ
ØçÀÿëàÿç[ÿæ AþÁÿ (ÓóS÷Üÿ) LÿÀÿç̈ æÀÿç̄ ÿ æ
Qæ’ÿ¿ ÓëÀÿäæ F¯ÿó fê¯ÿçLÿæ Afö[ÿ Óë[ÿçÊÿç†ÿ LÿÀÿç̄ ÿæ¨æBô

Óíä½{Éð̄ ÿæÁÿ DŒæ’ÿ[ÿ H ÓóÀÿä~ FLÿ μÿàÿ Aμÿ¿æÓ æ

LÿÀÿ;ÿç æ A[ÿ¿æ[ÿ¿ A~ëfê ÿ̄, {¾¨ÀÿçLÿç {Éð̄ ÿæÁÿ F ÿ̄ó Lÿ¯ÿLÿ, {SæsçF Lÿçºæ A™#Lÿ {LÿæÌ{Àÿ Svÿç†ÿ æ D’ÿæÜÿÀÿ~
ÓÀ́ÿí̈ , BÎ FLÿ{LÿæÌê Lÿ̄ ÿLÿ {ÜÿæB$#àÿæ {¯ÿ{Áÿ üÿç̧ ç ÿ̄Üÿë{LÿæÌê Lÿ̄ ÿLÿ A{s æ
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Like animal and plant cells, the cells of microorganisms are also surrounded by a cell

membrane. Cells of fungi additionally have a cell wall, but they do not have chloroplasts, so

they cannot make their own food through photosynthesis. Bacteria do not have a well-

defined nucleus and a nuclear membrane. Instead they have a nucleoid. This feature

distinguishes them from cells of yeast, protozoa, algae, fungi, plants, and animals.

We have only looked at a few basic cell structures here. The cell has other components

about which you will learn in higher classes. For observing subcellular components, we need

microscopes with high magnification. An electron microscope magnifies the cell about

10,00,000 times, where we can see more structures present in a cell.

By now, you must have understood that all living beings, including microorganisms,

are made up of one or more cells. Their cells differ in size, shape, and structure. Plant and

animal cells also have some differences. Understanding these differences helps us learn

how these organisms function differently.

In this chapter, we have learnt about the beneficial microorganisms. However, there

are some microbes that cause diseases in plants and animals including humans. We will

learn about some of the diseases caused by microbes in the next chapter.

Keywords

Organisms Cells Cell membrane

Nucleus Cytoplasm Cell wall

Plastids Chloroplasts Vacuole

NerveMuscle Neurons

Tissue Organ system Micro Organisms

Soil suspension Microbes Manure

Biogas Fungi Multi & Uni-Cellular
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  þëQ¿ É±ÿæ¯ÿÁÿê
fê¯ÿ {LÿæÌ {LÿæÌlçàÿâê

[ÿ¿Îç {LÿæÌfê¯ÿLÿ {LÿæÌμÿç̂ ÿç

àÿ¯ÿLÿ ÜÿÀÿç†ÿàÿ¯ÿLÿ ÀÿÓ™æ[ÿê

Ó§æßë{¨Éê Ó§æßë{LÿæÌ

sçÓë AèÿÓó×æ[ÿ A~ëfê¯ÿ

þõ ÿ̂çLÿæ μÿæÓþæ[ÿ þæB{Lÿ÷æ¯ÿú Q†ÿ

{fð¯ÿ B¤ÿ[ÿ Lÿ¯ÿLÿ ¯ÿÜÿë{LÿæÌê  H FLÿ{LÿæÌê

÷̈æ~ê F¯ÿó D—ÿç’ÿ{LÿæÌ ¨Àÿç A~ëfê¯ÿZÿ {LÿæÌSëÝçLÿ þš {LÿæÌlçàÿâê ’ÿǽÀÿæ Aæ¯ÿõ†ÿ {ÜÿæB$æF æ Lÿ¯ÿLÿ
{LÿæÌSëÝçLÿÀÿ A†ÿçÀÿçNÿ μÿæ¯ÿ{Àÿ FLÿ {LÿæÌμÿç̂ ÿç $æF, Lÿç;ÿë {Óþæ[ÿZÿÀÿ {Lÿâæ{Àÿæ â̈æÎ [ÿ $æF æ {†ÿ~ë {Óþæ{[ÿ
Aæ{àÿæLÿ Óó{ÉâÌ~ þæšþ{Àÿ [ÿçfÀÿ Qæ’ÿ¿ ̈ ÷Öë†ÿ LÿÀÿç̈ æÀÿ;ÿç [ÿæÜÿ] æ ̄ ÿêfæ~ëÀÿ ÓëSvÿç†ÿ [ÿ¿Îç H [ÿ¿Îçlçàÿâê [ÿ
$æF ¯ÿÀÿó {Óþæ[ÿZÿÀÿ FLÿ [ÿë¿LÿâçAFÝú Svÿ[ÿ $æF æ FÜÿç {¯ÿðÉçÎ¿ {Óþæ[ÿZÿë BÎ, Aæ’ÿç̈ ÷æ~ê, {Éð̄ ÿæÁÿ,
Lÿ¯ÿLÿ, D—ÿç’ÿ F¯ÿó ÷̈æ~êZÿ {LÿæÌvÿæÀÿë ¨õ$Lÿú Lÿ{Àÿ æ

Aæ{þ FÜÿç Ašæß{Àÿ {Lÿ¯ÿÁÿ Lÿçdç {þòÁÿçLÿ {LÿæÌ Svÿ[ÿ fæ~çàÿë æ {LÿæÌÀÿ A[ÿ¿æ[ÿ¿ D¨æ’ÿæ[ÿSëÝçLÿ
¯ÿçÌß{Àÿ †ÿë{þ Daÿ {É÷~ê{Àÿ fæ~ç̄ ÿ æ D¨{LÿæÌêß D¨æ’ÿæ[ÿSëÝçLÿë ¨¾ö¿{¯ÿä~ LÿÀÿç̄ ÿæ¨æBô, AæþLÿë Daÿ
¯ÿ•ö[ÿ äþ†ÿæ $#̄ ÿæ þæB{Lÿ÷æ{Ôÿæ ú̈ Aæ¯ÿÉ¿Lÿ æ FLÿ B{àÿ{Lÿu÷æ[ÿú A~ë̄ ÿêä~ ¾¦ {LÿæÌLÿë ÷̈æß
Së~ ¯ÿõ•ç LÿÀÿç$æF æ FÜÿæ’ÿ́æÀÿæ Aæ{þ {LÿæÌ{Àÿ $#̄ ÿæ A{[ÿLÿ Óíä½ Svÿ[ÿ {’ÿQ#̈ æÀÿç̄ ÿæ æ

F{¯ÿ Óë•æ †ÿë{þ [ÿçÊÿß ¯ÿëlç̈ æÀÿç$#̄ ÿ, {¾ ÓþÖ fê¯ÿ H A~ëfê¯ÿ {SæsçF Lÿçºæ A™#Lÿ {LÿæÌ ’ÿ´æÀÿæ
Svÿç†ÿ > {Óþæ[ÿZÿÀÿ {LÿæÌ AæLÿæÀÿ, AæLÿõ†ÿç F¯ÿó Svÿ[ÿ{Àÿ μÿçŸ æ D—ÿç’ÿ F¯ÿó ÷̈æ~ê{LÿæÌ þš ¯ÿç Lÿçdç
¨æ$öLÿ¿ Adç > FÜÿç ¨æ$öLÿ¿SëÝçLÿë ¯ÿëlç̄ ÿæ ’ÿ´æÀÿæ fê¯ÿSëÝçLÿ Lÿç̈ Àÿç μÿçŸ μÿæ¯ÿ{Àÿ Lÿæ¾ö¿ LÿÀÿ;ÿç †ÿæÜÿæ Aæ{þ
fæ~ç¨æÀÿç̄ ÿæ æ

FÜÿç Ašæß{Àÿ Aæ{þ D¨LÿæÀÿê A~ëfê¯ÿ ¯ÿçÌß{Àÿ fæ~çàÿë æ †ÿ$æ ç̈ Lÿçdç A~ëfê¯ÿ Ad;ÿç ¾æÜÿæ þ~çÌ
Ó{þ†ÿ D—ÿç’ÿ F¯ÿó ÷̈æ~êþæ[ÿZÿvÿæ{Àÿ {ÀÿæS ÓõÎç LÿÀÿç$æ;ÿç æ Aæ{þ ¨Àÿ¯ÿˆÿöê Ašæß{Àÿ A~ëfê¯ÿþæ[ÿZÿ
’ÿǽÀÿæ {ÜÿD$#̄ ÿæ Lÿçdç {ÀÿæS ¯ÿçÌß{Àÿ fæ~ç̄ ÿæ æ
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 Microorganisms are small-sized organisms and are not visible to the unaided
eye.

 They can live in all kinds of environments, and even in the bodies of plants
and animals.

 They are either unicellular or multicellular. Bacteria and protozoans are
unicellular; fungi can be unicellular or multicellular, while plants and animals
are multicellular.

 The cell is a basic unit of life.
 The body of all living organisms is made up of cells. A cell contains various

components which help the organisms perform their functions and survive.
 A typical cell is bounded by a cell membrane, filled with cytoplasm and contains

a nucleus. Plant, fungal, and bacterial cells have an extra covering, called a
cell wall, around the cell membrane. Bacteria lack a well-defined nucleus.

 Cells differ in shape and size. Their shape is related to the function performed
by them.

 Bacteria, fungi, and protozoa are different kinds of microorganisms.
 Viruses are also small in size, but they are different from other microorganisms

since they reproduce only inside the host organism.
 Microorganisms can be beneficial or harmful to us.
 Some microorganisms decompose the plant and animal waste into simple

substances and clean up the environment.
 Some microorganisms reside in the root nodules of legumes, such as peas,

beans, and lentils. They trap nitrogen from the air and increase the soil fertility.
 Yeasts are fungi which are used in the process of making breads, cakes, pastries,

idlis, dosas, and bhaturas.
 Lactobacillus is used in the curd formation at home and fermentation process

in food industry.

Snapshots
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Óóäç© ̀ ÿç†ÿ÷

 A~ëfê¯ÿSëÝçLÿ A†ÿç äë’ÿ÷ AæLÿæÀÿÀÿ fê ÿ̄ F ÿ̄ó A~ë̄ ÿêä~ ¾¦ ¯ÿç[ÿæ AæQ#Lÿë ’ÿõÉ¿þæ[ÿ ÜÿëA;ÿç
[ÿæÜÿ] æ

 {ÓSëÝçLÿ Ó ÿ̄ë ÷̈LÿæÀÿÀÿ ¨Àÿç{ ÿ̄É{Àÿ F ÿ̄ó D—ÿç’ÿ H ÷̈æ~êþæ[ÿZÿ ÉÀÿêÀÿ μÿç†ÿ{Àÿ þš ÿ̄o#̈ æÀÿ;ÿç >
 A~ëfê ÿ̄ FLÿ{LÿæÌê Lÿçºæ ÿ̄Üÿë{LÿæÌê {ÜÿæB$æ;ÿç æ ¯ÿêfæ~ë F¯ÿó { ÷̈æ{sæ{fæAæ FLÿ{LÿæÌê;

Lÿ̄ ÿLÿ Dμÿß FLÿ{LÿæÌê ÿ̄æ ÿ̄Üÿë{LÿæÌê {ÜÿæB¨æ{Àÿ, D—ÿç’ÿ F¯ÿó ¨÷æ~ê ÿ̄Üÿë{LÿæÌê æ
 {LÿæÌ {ÜÿDdç fê¯ÿ[ÿÀÿ {þòÁÿçLÿ FLÿLÿ æ
 ÓþÖ fê¯ÿZÿ ÉÀÿêÀÿ {LÿæÌ ’ÿǽÀÿæ Svÿç†ÿ æ {LÿæÌ{Àÿ $#¯ÿæ ¯ÿççμÿçŸ D¨æ’ÿæ[ÿ fê¯ÿþæ[ÿZÿë

{Óþæ[ÿZÿÀÿ Lÿæ¾ö¿ LÿÀÿç̄ ÿæ F ÿ̄ó ¯ÿoç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ æ
 FLÿ Óæ™æÀÿ~ {LÿæÌ {LÿæÌlçàÿâê ’ÿ́æÀÿæ Aæ¯ÿõ̂ ÿ H {LÿæÌfê¯ÿLÿ{Àÿ ̈ Àÿç̈ í‚ÿö $æF æ F$#{Àÿ FLÿ

[ÿ¿Îç $æF æ D—ÿç’ÿ, Lÿ¯ÿLÿ F ÿ̄ó ¯ÿêfæ~ë {LÿæÌÀÿ {LÿæÌlçàÿâê ÿ̀æÀÿç̈ æQ{Àÿ FLÿ A†ÿçÀÿçNÿ
Aæ¯ÿÀÿ~ $æF, ¾æÜÿæLÿë {LÿæÌμÿç̂ ÿç LÿëÜÿæ¾æF æ ¯ÿêfæ~ë{Àÿ FLÿ ÓëÓóSvÿç†ÿ [ÿ¿Îç [ÿ $æF æ

 {LÿæÌSëÝçLÿÀÿ AæLÿõ†ÿç F ÿ̄ó AæLÿæÀÿ(¨Àÿçþæ~) μÿçŸ μÿçŸ æ {Óþæ[ÿZÿÀÿ AæLÿõ†ÿç {Óþæ[ÿZÿ ’ÿǽÀÿæ
Ó¸æ’ÿç†ÿ Lÿæ¾ö¿ ÓÜÿç†ÿ fÝç†ÿ æ

 ¯ÿêfæ~ë, Lÿ¯ÿLÿ F¯ÿó Aæ’ÿç̈ ÷æ~ê ¯ÿçμÿçŸ ¨÷LÿæÀÿÀÿ A~ëfê¯ÿ æ
 μÿí†ÿæ~ë (μÿæBÀÿÓú) þš AæLÿæÀÿ{Àÿ äë’ÿ÷, Lÿç;ÿë {ÓSëÝçLÿ A[ÿ¿ A~ëfê ÿ̄þæ[ÿZÿvÿæÀÿë μÿçŸ LÿæÀÿ~

{ÓSëÝçLÿ {Lÿ¯ÿÁÿ {¨æÌLÿ fê¯ÿ ÉÀÿêÀÿ μÿç†ÿ{Àÿ Üÿ] ÷̈f[ÿ[ÿ LÿÀÿç̈ æÀÿ;ÿç >
 A~ëfê ÿ̄ Aæþ ̈ æBô D¨LÿæÀÿê Lÿçºæ A¨LÿæÀÿê {ÜÿæB¨æ{Àÿ æ
 {Lÿ{†ÿLÿ A~ëfê¯ÿ D—ÿç’ÿ F¯ÿó ¨÷æ~êfæ†ÿ Aæ¯ÿfö[ÿæLÿë ÓÀÿÁÿ ¨’ÿæ$ö{Àÿ ¯ÿçWsç†ÿ LÿÀÿ;ÿç F¯ÿó

¨Àÿç{¯ÿÉLÿë ¨ÀÿçÍæÀÿ ÀÿQ;ÿç æ
 {Lÿ{†ÿLÿ A~ëfê¯ÿ Éçº, þsÀÿ F ÿ̄ó þÓëÀÿ ̈ Àÿç xÿæàÿçfæ†ÿêß D—ÿç’ÿ þíÁÿ{Àÿ $#̄ ÿæ S~wç{Àÿ ¯ÿæÓ

LÿÀÿ;ÿç æ {Óþæ{[ÿ ¯ÿæßë{Àÿ ¾¯ÿäæÀÿfæ[ÿ ¯ÿç̄ ÿ¤ÿ[ÿ LÿÀÿ;ÿç F ÿ̄ó þæsçÀÿ D ÿ̄öÀÿ†ÿæ ¯ÿõ•ç LÿÀÿ;ÿç æ
 BÎ {ÜÿDdç FLÿ Lÿ ÿ̄Lÿ ¾æÜÿæ ¨æDôÀÿësç, {LÿLÿú, {¨Î÷ç, BÝàÿç, {’ÿæÓæ H μÿæ†ÿëÀÿæ Aæ’ÿç ÷̈Öì†ÿ

¨÷Lÿ÷çßæ{Àÿ ¯ÿ¿¯ÿÜÿõ†ÿ ÜÿëF æ
 W{Àÿ ’ÿÜÿç ÷̈Öì†ÿç F ÿ̄ó Qæ’ÿ¿ ÉçÅÿ{Àÿ Lÿç~́[ÿ ÷̈Lÿ÷çßæ{Àÿ àÿæ{Lÿuæ¯ÿæÓçàÿÓú ¯ÿ¿¯ÿÜÿõ†ÿ ÜÿëF æ
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Keep the curiosity alive

1. Various parts of a cell are given below.
Write them in the appropriate places in the
following diagram.
Nucleus Cytoplasm
Chloroplast Cell wall
Cell membrane Nucleoid

2. Visali took two test tubes and marked them A and B. She put two spoonfuls
of sugar solution in each of the test tubes. In test tube B, she added a spoonful
of yeast. Then she attached two incompletely inflated balloons to the mouth
of each test tube. She kept the set-up in a warm place, away from sunlight.
(i) What do you predict will happen after 3–4 days? She observed that the

balloon attached to test tube B was inflated. What can be a possible
explanation for this?
(a) Water evaporated in test tube B and filled the balloon with the water

vapour.
(b) The warm atmosphere expanded the air inside the test tube B, which

inflated the balloon.
(c) Yeast produced a gas inside the test tube B which inflated the balloon.
(d) Sugar reacted with warm air, which produced gas, eventually

inflating the balloon.
(ii) She took another test tube, 1/4 filled with lime water. She removed the

balloon from test tube B in such a manner that the gas inside the balloon
did not escape. She attached the balloon to the test tube with lime water
and shook it well. What do you think she wants to find out?

3. A farmer was planting wheat crops in his field. He added nitrogen-rich
fertiliser to the soil to get a good yield of crops. In the neighbouring field,
another farmer was growing bean crops, but she preferred not to add nitrogen
fertiliser to get healthy crops. Can you think of the reasons?

Fig. 1.14:
Experimental

set-up
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fçjæÓæLÿë  ¯ÿfæß  ÀÿQ

`ÿç†ÿ÷ 1.14:
¨Àÿêä~
ÓgêLÿÀÿ~

üÿëàÿæ¾æB$#̄ ÿæ {¯ÿàÿë[ÿú ¯ÿæ¤ÿç{’ÿàÿæ æ †ÿæ'¨{Àÿ {Ó FÜÿæLÿë {[ÿB Óí¾ö¿LÿçÀÿ~Àÿë ’ÿíÀÿ{Àÿ FLÿ
DÌ½ ×æ[ÿ{Àÿ ÀÿQ#àÿæ æ

i ’ÿç[ÿ ̈ {Àÿ Lÿ'~ {Üÿ̄ ÿ {¯ÿæàÿç †ÿë{þ A[ÿëþæ[ÿ LÿÀÿëd ? {Ó {’ÿQ#àÿæ {¾ ̈ Àÿêäæ[ÿÁÿê
B ÓÜÿç†ÿ ÓóàÿS§ {¯ÿàÿë[ÿú üÿëàÿç¾æB$#àÿæ æ FÜÿæÀÿ Ó»æ¯ÿ¿ LÿæÀÿ~ Lÿ'~ {ÜÿæB¨æ{Àÿ ?
a ¨Àÿêäæ [ÿÁÿê B{Àÿ ¨æ~ç ¯ÿæÑêμÿí†ÿ {ÜÿæBSàÿæ F¯ÿó {¯ÿàÿë[ÿúLÿë fÁÿêß ¯ÿæÑ{Àÿ í̈‚ÿö
Lÿàÿæ æ
b DÌ½ ¯ÿæßëþƒÁÿ ¨Àÿêäæ[ÿÁÿê Bμÿç†ÿ{Àÿ $#̄ ÿæ ¯ÿæßëLÿë Ó ÷̧ÓæÀÿç†ÿ Lÿàÿæ, ¾æÜÿæ {¯ÿàÿë[ÿLÿë
üÿëàÿæBàÿæ æ
c BÎ ¨Àÿêäæ[ÿÁÿê B μÿç†ÿ{Àÿ FLÿ S¿æÓú ÓõÎç Lÿàÿæ ¾æÜÿæ {¯ÿàÿë[ÿúLÿë üÿëàÿæB {’ÿàÿæ>
d `ÿç[ÿç DÌ½ ÿ̄æßë ÓÜÿç†ÿ ÷̈†ÿçLÿ÷çßæ LÿÀÿç FLÿ S¿æÓú DŒŸ Lÿàÿæ ¾æÜÿæ {¯ÿàÿë[ÿúLÿë üÿëàÿæBàÿæ æ

(ii {Ó AæD FLÿ ¨Àÿêäæ[ÿÁÿê {[ÿàÿæ, ¾æÜÿæÀÿ AóÉ `ÿí[ÿ ¨æ~ç{Àÿ í̈‚ÿö $#àÿæ æ {Ó
¨Àÿêäæ[ÿÁÿê BÀÿë {¯ÿàÿë[ÿúLÿë F¨Àÿç μÿæ ÿ̄{Àÿ ÿ̄æÜÿæÀÿ Lÿàÿæ {¾¨Àÿç {¯ÿàÿë[ÿ μÿç†ÿ{Àÿ $#̄ ÿæ
S¿æÓú ¯ÿæÜÿæÀÿLÿë ¾æB¨æÀÿç̄ ÿ [ÿæÜÿ] æ {ÓÜÿç {¯ÿàÿë[ÿLÿë `ÿí[ÿ ¨æ~ç $#̄ ÿæ ¨Àÿêäæ[ÿÁÿê þëÜÿô{Àÿ
¯ÿæ¤ÿç{’ÿàÿæ F¯ÿó †ÿæLÿë μÿàÿ μÿæ¯ÿ{Àÿ ÜÿàÿæBàÿæ æ {Ó Lÿ'~ fæ~ç̄ ÿæLÿë `ÿæÜÿëôdç {¯ÿæàÿç †ÿë{þ
μÿæ¯ÿëd ?
f{~ LÿõÌLÿ †ÿæZÿ {ä†ÿ÷{Àÿ SÜÿþ `ÿæÌ LÿÀÿë$#{àÿ æ {Ó μÿàÿ AþÁÿ ¨æB¯ÿæ ¨æBô þæsç{Àÿ
¾¯ÿäæÀÿfæ[ÿ¾ëNÿ ÓæÀÿ þçÉæB{àÿ æ ¨{ÝæÉê {ä†ÿ{Àÿ AæD f{~ `ÿæÌê ¯ÿç[ÿÛ üÿÓàÿ
LÿÀÿë$#{àÿ, Lÿç;ÿë {Ó μÿàÿ üÿÓàÿ ¨æB¯ÿæ ¨æBô ¾¯ÿäæÀÿfæ[ÿ ÓæÀÿ þçÉæB ÿ̄æLÿë ¨Ó¢ÿ Lÿ{àÿ
[ÿæÜÿ] æ FÜÿæÀÿ LÿæÀÿ~SëÝçLÿ †ÿë{þ μÿæ¯ÿç̈ æÀÿç̄ ÿ Lÿç ?

1. {SæsçF  {LÿæÌÀÿ ¯ÿçμÿçŸ AóÉ †ÿ{Áÿ ’ÿçAæ¾æBdç æ ¨æÉ´ö× `ÿç†ÿ÷{Àÿ
D¨¾ëNÿ ×æ[ÿ{Àÿ {ÓSëÝçLÿë {àÿQ æ
  [ÿ¿Îç {LÿæÌfê¯ÿLÿ
ÜÿÀÿç†ÿàÿ¯ÿLÿ {LÿæÌμÿç̂ ÿç
{LÿæÌlçàÿâê [ÿë¿LÿâçAFÝú

¯ÿçÉæÁÿê ’ÿëBsç ¨Àÿêäæ[ÿÁÿê {[ÿB {ÓSëÝçLÿë A F¯ÿó B μÿæ¯ÿ{Àÿ
`ÿçÜÿ§ç†ÿ Lÿàÿæ æ {Ó ¨÷{†ÿ¿Lÿ ¨Àÿêäæ[ÿÁÿê{Àÿ ’ÿëB `ÿæþ`ÿ {àÿQæFô `ÿç[ÿç
’ÿ÷̄ ÿ~ ¨LÿæBàÿæ æ ¨Àÿêäæ[ÿÁÿê B{Àÿ {Ó FLÿ ̀ ÿæþ`ÿ BÎ ̈ LÿæBàÿæ æ
†ÿæ'¨{Àÿ {Ó ¨÷{†ÿ¿Lÿ ¨Àÿêäæ[ÿÁÿêÀÿ þëÜÿô{Àÿ ’ÿëBsç A™æ/AÅÿ

{Lÿ¯ÿÁÿ ¨÷æ~ê {LÿæÌ{Àÿ

†ÿç{[ÿæsç {LÿæÌ{Àÿ $æF

{Lÿ¯ÿÁÿ ¯ÿêfæ~ë {LÿæÌ{Àÿ {Lÿ¯ÿÁÿ D—ÿç’ÿ {LÿæÌ{Àÿ
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4. Sneha dug two pits, A and B, in her garden. In pit A, she put fruit and vegetable

peels and mixed it with dried leaves. In pit B, she dumped the same kind of

waste without mixing it with dried leaves. She covered both the pits with soil

and observed after 3 weeks. What is she trying to test?

5. Identify the following microorganisms:

(i) I live in every kind of environment, and inside your gut.

(ii) I make bread and cakes soft and fluffy.

(iii) I live in the roots of pulse crops and provide nutrients for their growth.

6. Devise an experiment to test that microorganisms need optimal temperature,

air, and moisture for their growth.

7. Take 2 slices of bread. Place one slice in a plate near the sink. Place the other

slice in the refrigerator. Compare after three days. Note your observations. Give

reasons for your observations.

8. A student observes that when curd is left out for a day, it becomes more sour.

What can be two possible explanations for this observation?

9. Observe the set-up given in Fig. 1.15 and answer the following questions.

(i) What happens to the sugar solution in flask A?

(ii) What do you observe in test tube B after four hours? Why do you think this

happened?

(iii) What would happen if yeast was not added in flask A?

Warm sugar
solution + Yeast

Lime water

A B
Fig. 1.15 : Experimental set-up
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{Ó§Üÿæ  [ÿçf ¯ÿSç̀ ÿæ{Àÿ ’ÿëBsç Sæ†ÿ A H B {QæÁÿçàÿæ æ Sæ†  A {Àÿ üÿÁÿ H ¨[ÿç̈ Àÿç̄ ÿæ {`ÿæ¨æ
ÓÜÿç†ÿ ÉëQ#àÿæ ¨†ÿ÷ þçÉæB ¨LÿæBàÿæ æ Sæ†ÿ B {Àÿ {Ó ÉëQ#àÿæ ¨†ÿ÷ ÓÜÿ [ÿþçÉæB {ÓÜÿç FLÿæ
¨÷LÿæÀÿÀÿ Aæ¯ÿfö[ÿæ ¨LÿæBàÿæ> {Ó Dμÿß Sæ†ÿLÿë þæsç{Àÿ {WæÝæB {’ÿàÿæ F¯ÿó Ó©æß ̈ {Àÿ
¨¾ö¿{¯ÿä~ Lÿàÿæ æ {Ó Lÿ'~ ¨Àÿêäæ LÿÀÿç̄ ÿæLÿë {`ÿÎæ LÿÀÿëdç?
[ÿçþ§àÿçQ#†ÿ A~ëfê¯ÿSëÝçLÿë `ÿçÜÿ§s LÿÀÿ:
i þëô Ó ÿ̄ë ÷̈LÿæÀÿ ¨Àÿç{¯ÿÉ{Àÿ F ÿ̄ó †ÿëþ A¦[ÿÁÿê(AæÜÿæÀÿ[ÿÁÿê) μÿç†ÿ{Àÿ Àÿ{Üÿ æ
ii þëô ¨æDôÀÿësç  F¯ÿó {LÿLÿúLÿë üÿëàÿæB ’ÿçF H [ÿÀÿþ Lÿ{Àÿ æ
iii þëô xÿæàÿç fæ†ÿêß üÿÓàÿÀÿ {`ÿÀÿ{Àÿ ¯ÿæÓ Lÿ{Àÿ F ÿ̄ó {Óþæ[ÿZÿÀÿ ÿ̄õ•ç ¨æBô {¨æÌLÿ

 {¾æSæF>
A~ëfê ÿ̄þæ[ÿZÿ ̄ ÿõ•ç ̈ æBô A[ÿëLÿíÁÿ †ÿæ¨þæ†ÿ÷æ, ̄ ÿæßë F ÿ̄ó Aæ’ÿ÷ö†ÿæ Aæ¯ÿÉ¿Lÿ {¯ÿæàÿç ̈ ÷þæ~ LÿÀÿç̄ ÿæ
¨æBô FLÿ ¨Àÿêä~ ¨÷Öì†ÿ LÿÀÿ >
’ÿëB Qƒ ¨æDôÀÿësç [ÿçA æ {Ó$#Àÿë Q{ƒ Üÿæ†ÿ™íAæ fæSæ (ÓçZÿú)¨æQ{Àÿ FLÿ { â̈s{Àÿ ÀÿQ æ
A[ÿ¿ QƒLÿë üÿ÷çf{Àÿ ÀÿQ æ †ÿç[ÿç’ÿç[ÿ ¨{Àÿ DμÿßLÿë †ÿëÁÿ[ÿæ LÿÀÿ æ †ÿëþÀÿ ¨¾ö¿{¯ÿä~Lÿë {àÿQ æ
†ÿëþÀÿ ¨¾ö¿{¯ÿä~ ¨æBô LÿæÀÿ~ ’ÿÉöæA >
f{~ Éçäæ$öê àÿä¿ Lÿàÿæ {¾ ’ÿÜÿçLÿë ’ÿç{[ÿ {Qæàÿæ{Àÿ dæÝç{’ÿ{àÿ FÜÿæ A™#Lÿ Qsæ {ÜÿæB¾æF >
FÜÿç ̈ ¾ö¿{¯ÿä~ ¨æBô ’ÿëBsç Ó»æ¯ÿ¿ LÿæÀÿ~ Lÿ'~ {ÜÿæB¨æ{Àÿ?
`ÿç†ÿ÷ {Àÿ ’ÿçAæ¾æB$#̄ ÿæ D¨LÿÀÿ~ ÓgêLÿÀÿ~Lÿë ̈ ¾ö¿{¯ÿä~ LÿÀÿ F¯ÿó [ÿçþ§àÿçQ#†ÿ ̈ ÷É§SëÝçLÿÀÿ
DˆÿÀÿ ’ÿçA>
i üÿâæÔÿ A{Àÿ $#̄ ÿæ `ÿç[ÿç ’ÿ÷̄ ÿ~Àÿ Lÿ'~ ÜÿëF?
ii `ÿæÀÿçW+æ ̈ {Àÿ †ÿë{þ ¨Àÿêäæ[ÿÁÿê B{Àÿ Lÿ'~ {’ÿQ#̄ ÿ ? FÜÿæ LÿæÜÿ]Lÿç Wsçàÿæ {¯ÿæàÿç †ÿë{þ
μÿæ¯ÿëd ?
iii üÿâæÔÿ A{Àÿ ¾’ÿç BÎ þçÉ÷~ LÿÀÿæ [ÿ¾æF {†ÿ{¯ÿ Lÿ'~ {Üÿ¯ÿ ?

`ÿç[ÿçÀÿ DÌ½
’ÿ÷¯ÿ~ +  BÎ

`ÿí[ÿ¨æ~ç

A B
`ÿç†ÿ÷ ¨Àÿêä~ ÓgêLÿÀÿ~
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Discover, design and debate

 India has a long history of biogas production. One of our oldest biogas plant was set

up in late 1850s. Find out about  the Biogas Program initiated by the Ministry of New

and Renewable Energy, Government of India.

 Fermented food items like fermented soybeans and fermented bamboo shoots are

consumed as traditional food in some parts of India. With the help of your parents and

teachers, list some traditional food items from your area that utilise the process of

fermentation. Investigate the ingredients used in the preparation of these fermented

food items; the method of preparing them; the microorganism responsible for the

fermentation of the food, and the cultural and nutritional importance of the fermented

food.

 Study the different parts of a macro fungus mushroom using a magnifying glass and

microscope/foldscope. Take the help of students from senior classes and explore the

internal structure of different parts of mushrooms under the microscope/foldscope in

your school laboratory.

 Interact with an entrepreneur and learn the steps for cultivation of mushroom.

Reflect on the question framed by your friends and try to answer....
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
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Aæ¯ÿçÍæÀÿ,  ¨ÀÿçLÿÅÿ[ÿæ  H  ¯ÿç†ÿLÿö

 μÿæÀÿ†ÿÀÿ ̄ ÿæ{ßæS¿æÓú ({fð̄ ÿS¿æÓú)D¨æ’ÿ[ÿÀÿ FLÿ ’ÿêWö B†ÿçÜÿæÓ Adç æ AæþÀÿ Ó¯ÿö̈ ëÀÿæ†ÿ[ÿ ̄ ÿæ{ßæS¿æÓú

â̈æ+ þšÀÿë {SæsçF ’ÿÉLÿÀÿ {ÉÌ μÿæS{Àÿ ×æ ç̈†ÿ {ÜÿæB$#àÿæ æ μÿæÀÿ†ÿ ÓÀÿLÿæÀÿZÿ [ÿí†ÿ[ÿ F ÿ̄ó

[ÿ¯ÿêLÿÀÿ~ {¾æS¿ ÉNÿç þ¦~æÁÿß ’ÿǽÀÿæ AæÀÿ» {ÜÿæB$#̄ ÿæ ̄ ÿæ{ßæS¿æÓú Lÿæ¾ö¿Lÿ÷þ ̄ ÿçÌß{Àÿ A[ÿëÓ¤ÿæ[ÿ

LÿÀÿ >

 μÿæÀÿ†ÿÀÿ Lÿçdç AoÁÿ{Àÿ Lÿç~[́ÿ LÿÀÿæ¾æB$#̄ ÿæ {Óæßæ¯ÿç[ÿú H ̄ ÿæDôÉ Lÿæƒ ̈ Àÿç Qæ’ÿ¿ ÓæþS÷êLÿë ̈ æÀÿ¸ÀÿçLÿ

Qæ’ÿ¿ μÿæ¯ÿ{Àÿ ̄ ÿ¿¯ÿÜÿõ†ÿ LÿÀÿæ¾æF æ †ÿëþ ̈ ç†ÿæþæ†ÿæ F ÿ̄ó ÉçäLÿZÿ ÓÜÿæß†ÿæ{Àÿ Lÿç~[́ÿ ̈ ÷Lÿ÷çßæLÿë ̄ ÿ¿ ÿ̄ÜÿæÀÿ

LÿÀÿç ¨÷Öì†ÿ {ÜÿæB$#̄ ÿæ †ÿëþ AoÁÿÀÿ Lÿçdç ¨æÀÿ¸ÀÿçLÿ Qæ’ÿ¿ ÓæþS÷êÀÿ †ÿæàÿçLÿæ LÿÀÿ æ FÜÿç Lÿç~́[ÿ Qæ’ÿ¿

ÓæþS÷ê ÷̈Öì†ÿç{Àÿ ¯ÿ¿¯ÿÜÿõ†ÿ D¨æ’ÿæ[ÿ, {ÓSëÝçLÿë ÷̈Öë†ÿ LÿÀÿç̄ ÿæÀÿ ¨•†ÿç, Qæ’ÿ¿Àÿ Lÿç~́[ÿ ¨æBô ’ÿæßê

A~ëfê ÿ̄ †ÿ$æ Lÿç~[́ÿ Qæ’ÿ¿Àÿ ë̈ÎçLÿÀÿ SëÀÿë†ÿ´ ÿ̄çÌß{Àÿ A[ÿëÓ¤ÿæ[ÿ LÿÀÿ æ

 FLÿ ¯ÿ•öLÿ Lÿæ`ÿ H A~ë̄ ÿêä~ ¾¦ Lÿçºæ {üÿæàÿï{Ôÿæ ú̈ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç FLÿ ×îÁÿ Lÿ¯ÿLÿ d†ÿëÀÿ ÿ̄çμÿçŸ AóÉ

Ašß[ÿ LÿÀÿ æ ¯ÿÀÿçÏ {É÷~êÀÿ Éçäæ$öêþæ[ÿZÿ ÓæÜÿæ¾¿ [ÿçA F ÿ̄ó †ÿëþ Ôÿëàÿ ¨ÀÿêäæSæÀÿ{Àÿ A~ë̄ ÿêä~

¾¦, {üÿæàÿï{Ôÿæ ú̈ †ÿ{Áÿ d†ÿëÀÿ ¯ÿçμÿçŸ Aæμÿ¿;ÿÀÿê~ Svÿ[ÿ A[ÿëšæ[ÿ LÿÀÿ æ

 f{~ D{’ÿ¿æSêZÿ ÓÜÿç†ÿ ¯ÿæˆÿöæÁÿæ¨ LÿÀÿ F¯ÿó d†ÿë `ÿæÌ LÿÀÿç̄ ÿæÀÿ ¨’ÿ{ä¨SëÝçLÿ ¯ÿçÌß{Àÿ ÉçQ >

†ÿëþ ¯ÿ¤ÿëþæ[ÿZÿ  ’ÿ´æÀÿæ  ̈ ÷Öë†ÿ  ̈ ÷É§SëÝçLÿ  D¨{Àÿ  `ÿç;ÿ[ÿ LÿÀÿ  F¯ÿó  DˆÿÀÿ {’ÿ̄ ÿæLÿë  {`ÿÎæ LÿÀÿ ....
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
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2Health

 How does your body respond to an infection such as common cold?
 We rarely see cases of smallpox or polio these days, but diseases like diabetes and heart

problems are more common. Why?
 Could climate change lead to new types of diseases?
 How do emotions like stress or worry affect us and make us sick?
 Why do some groups of people get affected more than others during disease outbreaks?
 Share your questions.

Learners will be able to:

Explain the ways to follow for being healthy.(CG-4)
Differentiate between communicable and non-communicable diseases.(CG-4)
Conduct simple investigations to know the causes of communicable

diseases.(CG-6)
Apply the knowledge of being healthy in daily life by maintaining good health.(CG-4)
Describe the ability of our body to fight against diseases.(CG-4)
Appreciates the contributions of scientists in medicines to hlep us cure from diseases.(CG-9)

Probe and Ponder

Bulletin BoardAP SCERT
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ißûiÚý

 Óæ™æÀÿ~ $ƒæ μÿÁÿç ÓóLÿ÷þ~ ¨÷†ÿç †ÿëþ ÉÀÿêÀÿ Lÿç̈ Àÿç ¨÷†ÿçLÿ÷çßæ Lÿ{Àÿ ?
 AæfçLÿæàÿç ¯ÿÓ;ÿ Lÿçºæ {¨æàÿçH μÿÁÿç {ÀÿæS Lÿþú ¯ÿ¿æ ë̈dç Lÿç;ÿë þ™ë{þÜÿ H Üÿõ’ÿú{ÀÿæS μÿÁÿç ÓþÓ¿æ A™#Lÿ

{’ÿQæ¾æDdç LÿæÜÿ]Lÿç?
 fÁÿ¯ÿæßë ¨Àÿç̄ ÿˆÿö[ÿ {¾æSëô [ÿí†ÿ[ÿ ÷̈LÿæÀÿÀÿ {ÀÿæS ÓõÎç {ÜÿæB¨æ{Àÿ Lÿç ?
 þæ[ÿÓçLÿ `ÿæ¨ Lÿçºæ `ÿç;ÿæ AæþLÿë Lÿç̈ Àÿç ÷̈μÿæ¯ÿç†ÿ Lÿ{Àÿ F ÿ̄ó FÜÿæ AæþLÿë AÓë× LÿÀÿç$æF Lÿç ?
 {ÀÿæS ¯ÿ¿æ ç̈̄ ÿæ (þÜÿæþæÀÿê) Óþß{Àÿ A[ÿ¿þæ[ÿZÿ †ÿëÁÿ[ÿæ{Àÿ Lÿçdç [ÿç”}Î {SæÏêÀÿ {àÿæLÿ LÿæÜÿ]Lÿç A™#Lÿ

÷̈μÿæ¯ÿç†ÿ ÜÿëA;ÿç?
 †ÿëþÀÿ ¨÷É§SëÝçLÿ ¯ÿç†ÿÀÿ~ LÿÀÿ >

Éçäæ$öêþæ{[ÿ...
 Óë× ÀÿÜÿç̄ ÿæ ¨æBô A[ÿëÓÀÿ~ LÿÀÿæ¾æD$#̄ ÿæ ¨•†ÿçSëÝçLÿë ¯ÿ¿æQ¿æ LÿÀÿç{¯ÿ >(CG-4)
 ÓóLÿ÷æþLÿ F ÿ̄ó A~-ÓóLÿ÷æþLÿ {ÀÿæS þš{Àÿ ¨æ$öLÿ¿ `ÿçÜÿ§s LÿÀÿç{¯ÿ > (CG-4)
 ÓóLÿ÷æþLÿ {ÀÿæSÀÿ LÿæÀÿ~ fæ~ç̄ ÿæ ¨æBô Óæ™æÀÿ~ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç{¯ÿ > (CG-6)
 Dˆÿþ Ó́æ×¿ ¯ÿfæß ÀÿQ# {’ÿð[ÿ¢ÿç[ÿ fê¯ÿ[ÿ{Àÿ Óë× ÀÿÜÿç̄ ÿæÀÿ jæ[ÿLÿë ¨÷{ßæS LÿÀÿç{¯ÿ > (CG-4)
 {ÀÿæS ¯ÿçÀÿë•{Àÿ àÿÞç̄ ÿæ ¨æBô Aæþ ÉÀÿêÀÿÀÿ äþ†ÿæ ¯ÿçÌß{Àÿ ¯ÿ‚ÿö[ÿæ LÿÀÿç{¯ÿ > (CG-4)
 {ÀÿæSÀÿë þëNÿ {Üÿ¯ÿæ{Àÿ AæþLÿë ÓæÜÿæ¾¿ LÿÀÿë$#̄ ÿæ IÌ™ {ä†ÿ÷{Àÿ { ÿ̄ðjæ[ÿçLÿþæ[ÿZÿÀÿ A¯ÿ’ÿæ[ÿLÿë

÷̈ÉóÓæ LÿÀÿç{¯ÿ > (CG-9)

¯ÿë{àÿsç[ÿú {¯ÿæxÿö

2

A[ÿëÓ¤ÿæ[ÿ H  `ÿç;ÿ[ÿ
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What do the news clippings on the bulletin board tell you about people’s health in
our country? Is being healthy just about not having diseases? Health also includes feeling
good physically, staying positive, and having strong relationships. A healthy person
takes care of their body, maintains a positive mindset, and enjoys social life. Let us now
explore what it truly means to be healthy.

2.1 Health: Is It More Than Not Falling Sick?

Activity 2.1: Let us observe

A Grade 8 student moved to a new school in another city. With no friends in his new
environment and busy parents, he felt lonely. To cope, he spent more time on his phone and

Ayurveda teaches us that true health is a balance of body, mind, and surroundings.
Following dinacharya (daily routine) and ritucharya
(seasonal routine) helps maintain this balance. Eating fresh,
wholesome food suited to one’s prakriti (body constitution)
is essential. Regular exercise, cleanliness, restful sleep, and
a calm mind support overall well-being. This can also be
achieved through practices like yoga, meditation, and
mindfulness.

Our scientific heritage

Fig. 2.1: Aspects of
health

social media, but this made him feel worse. He stopped trying to make
friends, had headaches, lost weight, and could not sleep well. A doctor
advised less screen time and meeting a counsellor. The school counsellor
arranged help to support him in making friends and improving his health.
Think and Reflect: What was the cause of the boy’s health problems?
How did his habits and surroundings affect his well-being?

As per the World Health Organization (WHO), health is defined as a
‘state of complete physical, mental, and social well-being, and not merely the absence of
disease’ (Fig. 2.1). A healthy person can perform various tasks more efficiently and cope
well in different and difficult situations. A healthy person can adjust well with peer groups
and other members of society. Let us understand more about health.AP SCERT
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¯ÿë{àÿs[ÿ { ÿ̄æxÿöö{Àÿ $#̄ ÿæ  Q¯ÿÀÿ LÿæSf{Àÿ ̈ ÷LÿæÉç†ÿ Ó́æ×¿ Ó¸Lÿ}†ÿ Óºæ’ÿ Aæþ {’ÿÉÀÿ {àÿæLÿþæ[ÿZÿÀÿ Ó́æ×¿
Óº¤ÿ{Àÿ Lÿç Óí̀ ÿ[ÿæ ÷̈’ÿæ[ÿ LÿÀÿëdç ? {ÀÿæS [ÿ {Üÿ ÿ̄æ A$ö Lÿ'~ Óǽ×¿ ! ¯ÿæÖ¯ÿçLÿú Ó´æ×¿ LÿÜÿç{àÿ ÉæÀÿêÀÿçLÿ μÿæ¯ÿ{Àÿ
vÿçLÿú A[ÿëμÿ ÿ̄ LÿÀÿç̄ ÿæ, ÓLÿÀÿæŠLÿ ÀÿÜÿç̄ ÿæ F¯ÿó A[ÿ¿þæ[ÿZÿ ÓÜÿ ’ÿõÞ Ó¸Lÿö ÀÿQ#̄ ÿæ þš A;ÿμÿöëNÿ æ f{~ Óë× ̄ ÿ¿Nÿç [ÿçf
ÉÀÿêÀÿÀÿ ¾[ÿ# [ÿçF, FLÿ ÓLÿÀÿæŠLÿ þæ[ÿÓçLÿ†ÿæ ¯ÿfæß Àÿ{Q F¯ÿó ÓæþæfçLÿ fê¯ÿ[ÿLÿë D¨{μÿæS Lÿ{Àÿ æ AæÓ
¯ÿˆÿöþæ[ÿ Óë× ÀÿÜÿç̄ ÿæÀÿ ÷̈Lÿõ†ÿ A$ö Lÿ'~ †ÿæÜÿæ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç̄ ÿæ >

Ó´æ×¿ Lÿ'~ {Lÿ¯ÿÁÿ  {ÀÿæS{Àÿ [ÿ ¨Ýç¯ÿæLÿë ¯ÿëlæF ?

Lÿæ¾ö¿LÿÁÿæ¨  AæÓ ̈ ¾ö¿{ ÿ̄ä~ LÿÀÿç̄ ÿæ

f{~ AÎþ {É÷~ê dæ†ÿ÷ A[ÿ¿ FLÿ ÓÜÿÀÿÀÿ [ÿí†ÿ[ÿ ¯ÿç’ÿ¿æÁÿßLÿë ×æ[ÿæ;ÿÀÿç†ÿ {ÜÿæB$#àÿæ æ †ÿæ'Àÿ [ÿí†ÿ[ÿ
¨Àÿç{¯ÿÉ{Àÿ {Lÿò~Óç ¯ÿ¤ÿë  [ÿ$ç{àÿ F¯ÿó ç̈†ÿæþæ†ÿæ Ó¯ÿö’ÿæ ¯ÿ¿Ö ÀÿÜÿë$ç̄ ÿæÀÿë {Ó FLÿësçAæ A[ÿëμÿ¯ÿ LÿÀÿë$çàÿæ æ
†ÿæ'Àÿ FLÿàÿæ¨~Lÿë μÿëàÿç̄ ÿæ ¨æBô {Ó †ÿæ'Àÿ {üÿæ[ÿú F¯ÿó ÓæþæfçLÿ S~þæšþ{Àÿ A™#Lÿ Óþß ¯ÿç†ÿæBàÿæ Lÿç;ÿë

Aæßë{ ÿ̄ö’ÿ AæþLÿë Éçäæ ’ÿçF {¾ ÷̈Lÿõ†ÿ Ó́æ×¿ {ÜÿDdç ÉÀÿêÀÿ, þ[ÿ H ¨Àÿç{¯ÿÉÀÿ FLÿ Ó;ÿëÁÿ[ÿ æ
Aæþ {¯ÿðjæ[ÿçLÿ G†ÿçÜÿ¿

`ÿç†ÿ÷  Óë×†ÿæÀÿ ¯ÿçμÿçŸ
’ÿõÎç{Lÿæ~

FÜÿæ †ÿæLÿë AæÜÿëÀÿç QÀÿæ¨ A[ÿëμÿ¯ÿ {’ÿàÿæ æ {Ó [ÿíAæ ̄ ÿ¤ÿë LÿÀÿç̄ ÿæLÿë {`ÿÎæ Lÿàÿæ [ÿæÜÿ], †ÿæ'Àÿç
þëƒ ÿ̄ç¤ÿæ {Üÿàÿæ H Hf[ÿ Üÿ÷æÓ ¨æBàÿæ, {†ÿ~ë μÿàÿ μÿæ ÿ̄{Àÿ {ÉæB ¨æÀÿçàÿæ [ÿæÜÿ] æ f{~
xÿæNÿÀÿ Ôÿ÷ç[ÿú sæBþú ({þæ¯ÿæBàÿú/sçμÿç {’ÿQ#̄ ÿæ Óþß) Lÿþú LÿÀÿç̄ ÿæLÿë F¯ÿó f{~
¨ÀÿæþÉö’ÿæ†ÿæZÿë {μÿsç̄ ÿæLÿë ̈ ÀÿæþÉö {’ÿ{àÿ > ̄ ÿç’ÿ¿æÁÿßÀÿ ̈ ÀÿæþÉö’ÿæ†ÿæ †ÿæLÿë Óæèÿ LÿÀÿç̄ ÿæ{Àÿ
F¯ÿó †ÿæ' Óǽ×¿{Àÿ DŸ†ÿç Aæ~ç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç̄ ÿæLÿë ¯ÿ¿¯ÿ×æ Lÿ{àÿ >

ÿ̀ç;ÿæ LÿÀÿ F ÿ̄ó ÷̈†ÿçLÿ÷çßæ ̈ ÷LÿæÉ LÿÀÿ ÿ̄æÁÿLÿÀÿ Ó́æ×¿ ÓþÓ¿æÀÿ LÿæÀÿ~ Lÿ'~ $#àÿæ ?
†ÿæ'Àÿ Aμÿ¿æÓ F ÿ̄ó `ÿæÀÿç̈ æQÀÿ ¨Àÿç{¯ÿÉ †ÿæZÿ Óë×†ÿæLÿë Lÿç̈ Àÿç ÷̈μÿæ¯ÿç†ÿ Lÿàÿæ?

¯ÿçÉ´ Ó´æ×¿ Óèÿvÿ[ÿ (WHO) A[ÿë¾æßê Ó́æ×¿þæ{[ÿ Ó í̧‚ÿö μÿæ¯ÿ{Àÿ ÉæÀÿêÀÿçLÿ, þæ[ÿÓçLÿ F¯ÿó ÓæþæfçLÿ
Óë×†ÿæÀÿ A¯ÿ×æ LÿëÜÿæ¾æF æ Ó´æ×¿ LÿÜÿç{àÿ {Lÿ¯ÿÁÿ {ÀÿæSÀÿ A[ÿë̈ ×ç†ÿç [ÿë{Üÿô `ÿç†ÿ÷ > f{~ Óë× ¯ÿ¿Nÿç
¯ÿçμÿçŸ Lÿæ¾ö¿Lÿë A™çLÿ ’ÿä†ÿæÀÿ ÓÜÿç†ÿ LÿÀÿç̈ æÀÿç{¯ÿÿ F¯ÿó ¯ÿçμÿçŸ LÿÎLÿÀÿ ¨Àÿç×ç†ÿçLÿë μÿàÿ μÿæ¯ÿ{Àÿ þëLÿæ¯ÿçàÿæ
LÿÀÿç̈ æÀÿç{¯ÿ æ f{~ Óë× ̄ ÿ¿Nÿç ÓþLÿä {SæÏê F¯ÿó ÓþæfÀÿ A[ÿ¿æ[ÿ¿ Ó’ÿÓ¿Zÿ ÓÜÿç†ÿ μÿàÿ μÿæ¯ÿ{Àÿ Qæ¨
QëAæB `ÿÁÿç̈ æÀÿ;ÿç > AæÓ Ó́æ×¿ ¯ÿçÌß{Àÿ A™#Lÿ fæ~ç̄ ÿæ >

’ÿç[ÿ`ÿ¾ö¿æ ({’ÿð[ÿ¢ÿç[ÿ [ÿçßþ) F¯ÿó J†ÿë̀ ÿ¾ö¿æ (J†ÿëLÿæÁÿê[ÿ [ÿçßþ) ¨æÁÿ[ÿ
LÿÀÿç̄ ÿæ ’ÿǽÀÿæ FÜÿç Ó;ÿëÁÿ[ÿ ¯ÿfæß ÀÿQ#̄ ÿæ{Àÿ ÓæÜÿæ¾¿ þç{Áÿ> [ÿçf ÷̈Lÿõ†ÿç
(ÉÀÿêÀÿÀÿ Svÿ[ÿ/Ó́μÿæ¯ÿ) A[ÿë¾æßê Ó{†ÿf F¯ÿó ¨ëÎçLÿÀÿ Qæ’ÿ¿ QæB¯ÿæ
A†ÿ¿;ÿ Aæ ÿ̄É¿Lÿ> [ÿçßþç†ÿ ̄ ÿ¿æßæþ, ̈ ÀÿçÍæÀÿ ̈ ÀÿçbÿŸ†ÿæ, Éæ;ÿç̈ í‚ÿö SæÞ[ÿç’ÿ÷æ
F ÿ̄ó Éæ;ÿ þ[ÿ ÓæþS÷çLÿ Óë×†ÿæ {’ÿB$æF æ {¾æS, šæ[ÿ ({þxÿç{sÓ[ÿú)
F¯ÿó þæBƒüÿëàÿ{[ÿÓú μÿÁÿç Aμÿ¿æÓ þæšþ{Àÿ þš FÜÿæ ÜÿæÓàÿ
LÿÀÿæ¾æB¨æÀÿç̄  ÿ>
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Staying healthy means eating nutritious food, maintaining hygiene, staying in a clean
place, exercising regularly, getting proper sleep, spending time with family and friends,
and having a positive attitude. What we should do and what should not do to keep
ourselves healthy?

List some good habits that your parents, teachers, or  elders often encourage
you to follow. How many of these are already a part of your daily routine?
Which ones would you like to start following? Add to the list below:

 Keep yourself clean and maintain personal hygiene.
 Eat a healthy and balanced diet.
 Exercise regularly.
 Make time to relax or meditate every day.
Now, think about habits that are not good for your health.

Add more to the list below:
 Spending too much time on mobile phones or other digital screens.
 Eating fast food and other junk food every day.
 Sleeping very late or not getting enough sleep.
 Skipping meals, especially breakfast.

Taking care of our body and mind is important. Healthy habits support a healthy
body as well as a healthy mind.

Discuss your findings with your friends and teacher. From the activity you
participated in and the discussions, you may have realised that our health depends
on many factors. These factors include our lifestyle (how we live) and our
environment (our surroundings).
2.2.1 Maintain a healthy lifestyle
 Eat a balanced diet with plenty of fruits, vegetables, and whole grains.
 Avoid processed, fatty, or sugary food and drinks.
 Stay physically active by playing outdoors, walking, running, cycling, or

exercising.
 Limit screen time and spend more time in nature.
 Get enough sleep to help your body and mind rest and recover.
 Practice yoga or simple breathing exercises like pranayama regularly.
 Say ‘NO’ to harmful substances things like tobacco, alcohol, and addictive

drugs (Fig. 2.2).

2.2 How Can We Stay Healthy?

Activity 2.2: Let us list

Stay physically active

Say no to
smoking or

alcohol

Manage stress

Get enough sleep
Fig. 2.2  How to be

healthy

Eat a balanced diet
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Óë× ÀÿÜÿç ÿ̄æ A$ö {ÜÿDdç ë̈ÎçLÿÀÿ Qæ’ÿ¿ QæB¯ÿæ, ¨ÀÿçÍæÀÿ ¨ÀÿçbÿŸ†ÿæ ¯ÿfæß ÀÿQ# ÿ̄æ, Óüÿæ ×æ[ÿ{Àÿ
ÀÿÜÿç̄ ÿæ, [ÿçßþç†ÿ ̄ ÿ¿æßæþ LÿÀÿç̄ ÿæ, D¨¾ëNÿ [ÿç’ÿ÷æ ¾ç̄ ÿæ, ̈ Àÿç̄ ÿæÀÿ H Óæèÿþæ[ÿZÿ ÓÜÿç†ÿ Óþß ̄ ÿç†ÿæB¯ÿæ
F ÿ̄ó FLÿ ÓLÿæÀÿæŠLÿ þ{[ÿæμÿæ¯ÿ ÀÿQ#̄ ÿæ> [ÿçfLÿë Óë× ÀÿQ#̄ ÿæ ̈ æBô Aæ{þ Lÿ~ LÿÀÿç̄ ÿæ D`ÿç†ÿú F¯ÿó Lÿ'~
LÿÀÿç̄ ÿæ D`ÿç†ÿú [ÿë{Üÿô?

 †ÿëþÀÿ ç̈†ÿæþæ†ÿæ ÉçäLÿ Lÿçºæ ¯ÿßÔÿ {àÿæLÿþæ{[ÿ  ÷̈æß†ÿ… †ÿëþLÿë {¾Dô μÿàÿ Aμÿ¿æÓSëÝçLÿë
¨æÁÿ[ÿ LÿÀÿç̄ ÿæLÿë DûæÜÿç†ÿ LÿÀÿ;ÿç {ÓSëÝLÿë †ÿæàÿçLÿæ LÿÀÿ æ FSëÝçLÿ þšÀÿë {LÿDôSëÝçLÿ †ÿëþÀÿ
{’ÿð[ÿ¢ÿç[ÿ Lÿæ¾ö¿Àÿ AóÉ ? †ÿë{þ AæD Lÿ'~ A[ÿëÓÀÿ~ LÿÀÿç̄ ÿæLÿë ̀ ÿæÜÿëôd [ÿçþ§{Àÿ $#̄ ÿæ †ÿæàÿçLÿæ{Àÿ
{¾æÝ æ

 [ÿçfLÿë ¨ÀÿçÍæÀÿ ÀÿQ F ÿ̄ó ¯ÿ¿NÿçS†ÿ ¨ÀÿçbÿŸ†ÿæ ¯ÿfæß ÀÿQ æ
 Óǽ×¿LÿÀÿ F ÿ̄ó ÓëÌþ Qæ’ÿ¿ QæA æ
 [ÿçßþç†ÿ ¯ÿ¿æßæþ LÿÀÿ æ
 ¨÷†ÿç’ÿç[ÿ Lÿçdç Óþß AæÀÿæþ LÿÀÿç̄ ÿæ Lÿçºæ šæ[ÿ LÿÀÿç̄ ÿæ ¨æBô Óþß ¯ÿæÜÿæÀÿ LÿÀÿ æ
¯ÿˆÿöþæ[ÿ {ÓÜÿç Aμÿ¿æÓSëÝçLÿ ¯ÿçÌß{Àÿ `ÿç;ÿæ LÿÀÿ ¾æÜÿæ †ÿëþ Ó´æ×¿ ¨æBô μÿàÿ [ÿë{Üÿô æ
   [ÿçþ§ †ÿæàÿçLÿæ{Àÿ A™#Lÿ {¾æÝ :
 {þæ¯ÿæBàÿú {üÿæ[ÿú Lÿçºæ A[ÿ¿æ[ÿ¿ xÿçfçsæàÿú Ôÿ÷ç[ÿú(¨Àÿ’ÿæ){Àÿ A†ÿ¿™#Lÿ Óþß ¯ÿç†ÿæB¯ÿæ æ
 ¨÷†ÿç’ÿç[ÿ üÿæÎüÿëÝú F ÿ̄ó A[ÿ¿æ[ÿ¿ fZÿüÿëÝú QæB¯ÿæ æ
 ¯ÿÜÿë†ÿ {xÿÀÿç{Àÿ {ÉæB¯ÿæ Lÿçºæ ¨¾ö¿æ© [ÿç’ÿ [ÿ {Üÿ ÿ̄æ æ
 Qæ’ÿ¿ QæB¯ÿæ dæxÿç̄ ÿæ, ¯ÿç{ÉÌ LÿÀÿç ÓLÿæÁÿ fÁÿQ#Aæ [ÿQæB D¨æÓ ÀÿÜÿç̄ ÿæ æ

Aæþ ÉÀÿêÀÿ F¯ÿó þ[ÿÀÿ ¾[ÿ# {[ÿ̄ ÿæ [ÿçÜÿæ†ÿç Aæ ÿ̄É¿Lÿ æ Óë× Aμÿ¿æÓ Óë× ÉÀÿêÀÿ ÓÜÿ þ[ÿLÿë
þš Óë× ÀÿQ#$æF æ

†ÿëþ ̈ ¾ö¿{¯ÿä~SëÝçLÿë †ÿëþ ¯ÿ¤ÿë F¯ÿó ÉçäLÿZÿ ÓÜÿç†ÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿ æ †ÿë{þ {¾Dô Lÿæ¾ö¿{Àÿ
AóÉ S÷Üÿ~ LÿÀÿç Aæ{àÿæ`ÿ[ÿæ LÿÀÿç$#àÿ {Ó$#Àÿë †ÿë{þ A[ÿëμÿ ÿ̄ LÿÀÿç$#̄ ÿ {¾, AæþÀÿ Óǽ×¿ A{[ÿLÿ
LÿæÀÿ~ D¨{Àÿ [ÿçμÿöÀÿ Lÿ{Àÿ æ FÜÿç LÿæÀÿ~SëÝçLÿ þš{Àÿ AæþÀÿ fê¯ÿ[ÿ{ÉðÁÿê (Aæ{þ Lÿç̈ Àÿç
fê¯ÿ[ÿ¾æ¨[ÿ LÿÀÿëdë) F¯ÿó AæþÀÿ ¨Àÿç{¯ÿÉ (¨æÀÿç̈ æÉ́}Lÿ A¯ÿ×æ) A;ÿμÿöëNÿ æ

FLÿ Óë× fê¯ÿ[ÿ{ÉðÁÿê ¯ÿfæß ÀÿQ
 ÷̀̈ ÿëÀÿ üÿÁÿ, ¨[ÿç̈ Àÿç̄ ÿæ F¯ÿó ÉÓ¿ fæ†ÿêß Ó;ÿëÁÿç†ÿ Qæ’ÿ¿ QæA æ
 ¨÷Lÿ÷çßæLÿõ†ÿ, `ÿ¯ÿ}¾ëNÿ Lÿçºæ `ÿç[ÿç¾ëNÿ Qæ’ÿ¿ F¯ÿó ¨æ[ÿêß ¨ÀÿçÜÿæÀÿ LÿÀÿ æ
 ¯ÿæÜÿæ{Àÿ {QÁÿç̄ ÿæ, ̀ ÿæàÿç̄ ÿæ, {’ÿòÝç̄ ÿæ, ÓæB{Lÿàÿ ̀ ÿàÿæB¯ÿæ Lÿçºæ ̄ ÿ¿æßæþ LÿÀÿç ÉæÀÿêÀÿçLÿ μÿæ¯ÿ{Àÿ

ÓLÿ÷çß ÀÿëÜÿ æ
 Ôÿ÷ç[ÿú {’ÿQ#̄ ÿæ Óþß Óêþç†ÿ LÿÀÿ F¯ÿó ¨÷Lÿõ†ÿç ÓÜÿ A™#Lÿ Óþß ÿ̄ç†ÿæA æ
 †ÿëþ ÉÀÿêÀÿ F ÿ̄ó þ[ÿLÿë ÿ̄çÉ÷æþ {’ÿ¯ÿæ ÓÜÿ Óë× {Üÿ ÿ̄æ¨æBô ¨¾ö¿æ© [ÿç’ÿ÷æ ¾æA æ
 [ÿçßþç†ÿ μÿæ¯ÿ{Àÿ {¾æS Lÿçºæ ¨÷æ~æßæþ μÿÁÿç ÓÀÿÁÿ ¯ÿ¿æßæþ Aμÿ¿æÓ LÿÀÿ >
 †ÿþæQë, þ’ÿ¿¨æ[ÿ F¯ÿó [ÿçÉæ’ÿ÷̄ ÿ¿ μÿÁÿç ä†ÿçLÿæÀÿLÿ ¨’ÿæ$öLÿë "[ÿæ' LÿëÜÿ ¯ÿæ þ[ÿæ LÿÀÿ `ÿç†ÿ÷ >

Aæ{þ  Lÿç̈ Àÿç  Óë×  ÀÿÜÿç¨æÀÿç̄ ÿæ?

Lÿæ¾ö¿LÿÁÿæ¨  AæÓ  †ÿæàÿçLÿæ  LÿÀÿç̄ ÿæ

ÉæÀÿêÀÿçLÿ ’ÿõÎçÀÿë
ÓLÿ÷çß ÀÿëÜÿ

™íþ¨æ[ÿ H
þ’ÿ¿¨æ[ÿLÿë þ[ÿæ LÿÀÿ

þæ[ÿÓçLÿ ÿ̀æ¨ [ÿçß¦~
LÿÀÿ

¾{$Î Óþß [ÿç’ÿ÷æ ¾æA
`ÿç†ÿ÷ Lÿç¨Àÿç Óë×

ÀÿÜÿç¯ÿ

ÓëÌþ Qæ’ÿ¿ QæA
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2.2.2 Keep the environment clean

 Look at Fig. 2.3a and Fig. 2.3b. Which playground would
you like to play in, and why?

 Most of us would like to play in the playground shown in Fig.
2.3a as it is clean, well-maintained, and looks beautiful. The
playground in Fig. 2.3b is polluted, dirty, unhygienic, and full
of flies and mosquitoes. People living in such areas may fall
sick more often.

 In addition to inculcating good habits and adopting a healthy
lifestyle, we must keep ourselves and our surroundings clean.

 Have you ever found it hard to breathe in a place with a lot of
smoke or dust? That is because clean air and water are
important for our health. In cities, air pollution from vehicles
and factories can cause problems like coughing or asthma.
The Air Quality Index (AQI) helps us know how clean the air
is. A cleaner environment helps us stay healthy and feel better.

 But health is not only about the body.
Our feelings and relationships matter too. Even if we eat well
and live in a clean place, we may not feel good if we are lonely
or upset. Spending time with friends and family, talking,
laughing, and having fun help keep our minds healthy too.

Activity 2.3: Let us compare

(a)

(b)

Fig. 2.3: Two different
playgrounds

2.3 How Do We Know That We Are Unwell?

Our body usually works in a certain way to keep us healthy. When we feel unwell, it
means something inside us may not be working as it should. We may have symptoms, such
as pain, tiredness, or dizziness, and signs like fever, rash, high blood pressure, or swelling
that indicate we are unwell. A symptom is what we feel (like pain), while a sign is something
that can be seen or measured (like high body temperature when we have fever). These help
doctors understand what might be making us unwell.
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¨Àÿç{¯ÿÉLÿë  Óüÿæ  ÀÿQ

Lÿæ¾ö¿LÿÁÿæ¨ AæÓ  †ÿëÁÿ[ÿæ  LÿÀÿç̄ ÿæ

(a)

(b)

`ÿç†ÿ÷ ’ÿëBsç μÿçŸ
{QÁÿ ̈ ÝçAæ

Aæ{þ AÓë×  {¯ÿæàÿç Lÿç̈ Àÿç fæ~ç̄ ÿæ ?

Aæþ ÉÀÿêÀÿ Óæ™æÀÿ~†ÿ… AæþLÿë Óë× ÀÿQ# ÿ̄æ ¨æBô FLÿ [ÿç”}Î D¨æß A¯ÿàÿº[ÿ Lÿ{Àÿ æ {¾{†ÿ{¯ÿ{Áÿ
Aæ{þ AÓë× A[ÿëμÿ¯ÿ LÿÀÿë, FÜÿæÀÿ A$ö {ÜÿDdç Aæþ ÉÀÿêÀÿ μÿç†ÿ{Àÿ Lÿçdç AóÉ vÿçLÿú μÿæ¯ÿ{Àÿ Lÿæþ  LÿÀÿë[ÿ$æB
¨æ{Àÿ> AæþÀÿ Lÿçdç àÿä~ $æB¨æ{Àÿ, {¾¨ÀÿçLÿç ¾¦~æ, LÿÈæ;ÿç, Lÿçºæ  þëƒ ¯ÿëàÿæB ÿ̄æ F¯ÿó Ó{Zÿ† {¾¨ÀÿçLÿç
fÀ́ÿ, LÿëƒæB {Üÿ¯ÿæ/`ÿþö{Àÿ àÿæàÿú ’ÿæS, Daÿ ÀÿNÿ`ÿæ¨, Lÿçºæ üÿëàÿæ B†ÿ¿æ’ÿç Óí̀ ÿæF {¾ Aæ{þ AÓë× Adë > FLÿ
àÿä~ {ÜÿDdç ¾æÜÿæ Aæ{þ A[ÿëμÿ ÿ̄ LÿÀÿë, ({¾¨ÀÿçLÿç ¾¦~æ) F ÿ̄ó A[ÿ¿sç {ÜÿDdç Óó{Lÿ†ÿ ¾æÜÿæLÿë {’ÿQæ¾æB¨æ{Àÿ
Lÿçºæ þæ¨ LÿÀÿæ¾æB¨æÀÿç̄ ÿ ({¾¨ÀÿçLÿç f́Àÿ Óþß{Àÿ ÉÀÿêÀÿÀÿ Daÿ †ÿæ¨þæ†ÿ÷æ) æ AæþLÿë {LÿDô LÿæÀÿ~Àÿë AÓë×
àÿæSëdç †ÿæÜÿæ ÿ̄ëlç̄ ÿæ{Àÿ FSëÝçLÿ xÿæNÿÀÿþæ[ÿZÿë ÓæÜÿæ¾¿ Lÿ{Àÿ >

 `ÿç†ÿ÷ a) F¯ÿó `ÿç†ÿ÷ b) {’ÿQ æ †ÿë{þ {LÿDô {QÁÿ¨ÝçAæ{Àÿ {QÁÿç̄ ÿæLÿë
¨Ó¢ÿ LÿÀÿç̄ ÿ F¯ÿó LÿæÜÿçôLÿç ?

 Aæþ þšÀÿë A™#LÿæóÉ ̀ ÿç†ÿ÷ a) {Àÿ {’ÿQæ¾æB$#̄ ÿæ {QÁÿ¨ÝçAæ{Àÿ {QÁÿç̄ ÿæLÿë
¨Ó¢ÿ LÿÀÿç̄ ÿæ LÿæÀÿ~ FÜÿæ ¨ÀÿçÍæÀÿ F¯ÿó D¨¾ëNÿ Àÿä~æ{¯ÿä~ LÿÀÿæ¾æB
Óë¢ÿÀÿ {’ÿQæ¾æDdç æ `ÿç†ÿ÷ b) {Àÿ $#̄ ÿæ {QÁÿ¨ÝçAæ ÷̈’ÿíÌç†ÿ, A¨ÀÿçÍæÀÿ
F ÿ̄ó þædç, þÉæ ’ÿ́æÀÿæ ̈ Àÿç̈ í‚ÿö æ F¨Àÿç AoÁÿ{Àÿ ÀÿÜÿë$#̄ ÿæ {àÿæLÿþæ{[ÿ {ÀÿæSæLÿ÷æ;ÿ
{ÜÿæB¨æÀÿ;ÿç æ

 μÿàÿ Aμÿ¿æÓ S÷Üÿ~ LÿÀÿç̄ ÿæ H Óë× fê¯ÿ[ÿ{ÉðÁÿê ¨æÁÿ[ÿ ÓÜÿç†ÿ Aæ{þ [ÿçfLÿë
F ÿ̄ó AæþÀÿ `ÿæÀÿç̈ æQLÿë Óüÿæ ÀÿQ#̄ ÿæ æ

 †ÿë{þ {Lÿ{¯ÿ  ÷̈`ÿëÀÿ ™íAæô Lÿçºæ ™íÁÿç $#̄ ÿæ ×æ[ÿ{Àÿ ̈ ÷ÉǽÓ {[ÿ¯ÿæLÿë LÿÎ A[ÿëμÿ¯ÿ
LÿÀÿçd Lÿç ? LÿæÀÿ~ Ó́bÿ ÿ̄æßë F ÿ̄ó fÁÿ Aæþ Ó́æ×¿ ¨æBô SëÀÿë†ÿ́̈ í‚ÿö æ ÓÜÿÀÿSëÝçLÿ{Àÿ
¾æ[ÿ¯ÿæÜÿæ[ÿ F¯ÿó LÿæÀÿQæ[ÿæ ’ÿǽÀÿæ {ÜÿD$#̄ ÿæ ̄ ÿæßë ̈ ÷’ÿíÌ~ LÿæÉ Lÿçºæ É́æÓ{ÀÿæS
μÿÁÿç ÓþÓ¿æ ÓõÎç LÿÀÿç̈ æ{Àÿ æ ÿ̄æßëÀÿ ¯ÿçÉë•†ÿæ fæ~ç̄ ÿæ{Àÿ AæþLÿë ¯ÿæßë Së~¯ÿˆÿæ
Óí̀ ÿLÿæZÿ AQI ÓæÜÿæ¾¿ Lÿ{Àÿ æ FLÿ ¨ÀÿçÍæÀÿ ¨Àÿç{¯ÿÉ AæþLÿë Óë× ÀÿQ#̄ ÿæ
ÓÜÿ Dˆÿþ A[ÿëμÿ̄ ÿ {’ÿB$æF æ

 Lÿç;ÿë Ó́æ×¿ {Lÿ¯ÿÁÿ ÉÀÿêÀÿ ¯ÿçÌß{Àÿ [ÿë{Üÿô > FÜÿæ AæþÀÿ μÿæ¯ÿ[ÿæ F¯ÿó Ó¸Lÿö
þš SëÀÿë†ÿ́ í̈‚ÿö A{s >  ¾’ÿçH Aæ{þ Qæ’ÿ¿ QæD F ÿ̄ó FLÿ ¨ÀÿçÍæÀÿ ×æ[ÿ{Àÿ
ÀÿÜÿë †ÿ$æ ç̈ ¾’ÿç Aæ{þ FLÿæLÿê ÀÿÜÿç̄ ÿæ Lÿçºæ ¯ÿçÀÿNÿ A[ÿëμÿ ÿ̄ LÿÀÿç̄ ÿæ {†ÿ{¯ÿ
Aæ{þ QëÓç ÀÿÜÿç̈ æÀÿç̄ ÿæ [ÿæÜÿ] æ ¯ÿ¤ÿë F¯ÿó ¨Àÿç̄ ÿæÀÿ ÓÜÿç†ÿ Óþß ÿ̄ç†ÿæB¯ÿæ,
ÜÿÓç̄ ÿæ F ÿ̄ó þfæ þfæ Lÿ$æ¯ÿæˆÿöæ LÿÀÿç¯ÿæ Aæþ þ[ÿLÿë Óë× ÀÿQ#̄ ÿæ{Àÿ ÓæÜÿæ¾¿
Lÿ{Àÿ æ AP SCERT
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2.4 Diseases: What Are the Causes and Types?

A disease is a condition that affects the normal working of the body or mind. It can
happen when one or more organs or organ systems stop functioning properly. Some diseases
are caused by germs like bacteria, viruses, fungi, worms, or even by protozoa
(single-celled organisms). These disease-causing organisms are called pathogens. Other
diseases may result from poor nutrition or an unhealthy lifestyle. Some diseases last for a
short time, while others can continue for a long time and need regular treatment or care.

Diseases can be grouped into two major types
based on their causes and how they spread:
 Non-communicable diseases— Some

diseases, like cancer, diabetes, or asthma, are not
caused by pathogens and do not spread from one
person to another. They are usually linked to
lifestyle, diet, and/or environment.
 Communicable diseases— Diseases caused by

pathogens are called communicable diseases. They
can spread from one person to another. Some
examples of communicable diseases are typhoid,
dengue, flu, chickenpox, and COVID-19.

In recent years, non-communicable diseases (NCDs) like diabetes, heart disease,
and cancer have become more common in India. This is happening because of changes
in how people live — such as eating more processed food, getting less exercise, and
living longer lives. Today, most deaths in India are caused by NCDs. Understanding
the difference between these two types helps us know how diseases spread and how to
prevent them.
2.4.1 How are communicable diseases caused and spread?

All communicable diseases are caused by pathogens. These pathogens can enter
our body through the air we breathe or by consuming contaminated food or
water and more. But how do these pathogens spread from one person to another?
One common way is through air, when an infected person coughs or sneezes, or
through direct contact like shaking hands, or indirectly by sharing  personal

Fig. 2.4: Common methods of
transmission of diseases
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{ÀÿæS: LÿæÀÿ~ H ÷̈LÿæÀÿ{μÿ’ÿ Lÿ'~ ?

{ÀÿæS {ÜÿDdç FLÿ A¯ÿ×æ ¾æÜÿæ ÉÀÿêÀÿ Lÿçºæ þ[ÿÀÿ Óæ™æÀÿ~ Lÿæ¾ö¿Lÿë ÷̈μÿæ¯ÿç†ÿ Lÿ{Àÿ æ {¾{†ÿ{ ÿ̄{Áÿ
{SæsçF ÿ̄æ FLÿæ™#Lÿ Aèÿ Lÿçºæ AèÿÓó×æ[ÿ vÿçLÿú μÿæ¯ÿ{Àÿ Lÿæ¾ö¿ LÿÀÿç̄ ÿæ ¯ÿ¢ÿ LÿÀÿç’ÿçA;ÿç {Ó{†ÿ{¯ÿ{Áÿ F¨Àÿç
{ÜÿæB$æF æ Lÿçdç {ÀÿæS ¯ÿêfæ~ë, μÿí†ÿæ~ë, Lÿ¯ÿLÿ, Lÿõþç Lÿçºæ Aæ’ÿç̈ ÷æ~ê(FLÿ{LÿæÌê ÷̈æ~ê) μÿÁÿç A~ëfê¯ÿ þæ[ÿZÿ
’ÿ́æÀÿæ {ÜÿæB$æF æ FÜÿç {ÀÿæS ÓõÎç LÿÀÿë$#̄ ÿæ fê¯ÿþæ[ÿZÿë {ÀÿæS LÿæÀÿLÿ ̄ ÿæ {ÀÿæSf[ÿLÿ ̄ ÿæ {ÀÿæS LÿæÀÿLÿ A~ëfê¯ÿ
(¨æ{$æ{f[ÿúÓúú) LÿëÜÿæ¾æF æ A[ÿ¿ {ÀÿæSSëÝçLÿ ÓóLÿ÷þç†ÿ Qæ’ÿ¿ ÿ̄æ ë̈ÎçÜÿê[ÿ†ÿæ Lÿçºæ AÓ́æ×¿LÿÀÿ fê ÿ̄[ÿ{ÉðÁÿêÀÿë
{ÜÿæB¨æ{Àÿ æ Lÿçdç {ÀÿæS AÅÿ Óþß ̈ æBô ÉÀÿêÀÿ{Àÿ ÀÿÜÿç$æF F ÿ̄ó A[ÿ¿ {Lÿ{†ÿLÿ ’ÿêWö Óþß æ̈Bô fæÀÿç ÀÿÜÿç̈ æ{Àÿ >
F$#[ÿçþç̂ ÿ [ÿçßþç†ÿ ÿ̀çLÿçûæ Lÿçºæ ¾[ÿ# Aæ ÿ̄É¿Lÿ {ÜÿæB$æF æ {ÀÿæSSëÝçLÿ {Óþæ[ÿZÿÀÿ LÿæÀÿ~ F ÿ̄ó ÿ̄¿æ̈ ç̄ ÿæÀÿ ¨•†ÿçLÿë

`ÿç†ÿ÷ {ÀÿæS ÓóLÿ÷þ~Àÿ
Óæ™æÀÿ~ ¨•†ÿç

Aæ™æÀÿ LÿÀÿç ’ÿëB μÿæS{Àÿ ÿ̄çμÿNÿ LÿÀÿæ¾æB¨æÀÿç̄ ÿ :
 A~-ÓóLÿ÷æþLÿ {ÀÿæS(NCD) LÿLÿös (Lÿ¿æ[ÿúÓÀÿ),
þ™ë{þÜÿ (xÿæB{¯ÿsçÓú) Lÿçºæ Aæ×þæ (É´æÓ{ÀÿæS) μÿÁÿç
{ÀÿæSSëÝçLÿ, {ÀÿæSLÿæÀÿLÿ A~ëfê¯ÿþæ[ÿZÿ ’ÿ́æÀÿæ ÜÿëF [ÿæÜÿ] F¯ÿó
f{~ ÓóLÿ÷þç†ÿ ̄ ÿ¿NÿçvÿæÀÿë A[ÿ¿ ̄ ÿ¿NÿçLÿë ̄ ÿ¿æ ç̈ [ÿ$æF æ FSëÝçLÿ
Óæ™æÀÿ~†ÿ… fê ÿ̄[ÿ{ÉðÁÿê, Qæ’ÿ¿{¨ß F ÿ̄ó ¨Àÿç{¯ÿÉ ÓÜÿç†ÿ
fÝç†ÿ æ
ÓóLÿ÷æþLÿ {ÀÿæS {ÀÿæSLÿæÀÿLÿ A~ëfê¯ÿ ’ÿ́æÀÿæ {ÜÿD$#̄ ÿæ
{ÀÿæSSëÝçLÿë ÓóLÿ÷æþLÿ {ÀÿæS LÿëÜÿæ¾æF æ FSëÝçLÿ f{~
¯ÿ¿NÿçZÿvÿæÀÿë A[ÿ¿ ÿ̄¿NÿçLÿë ¯ÿ¿æ ç̈̈ æ{Àÿ æ ÓóLÿ÷æþLÿ {ÀÿæSÀÿ

Lÿçdç D’ÿæÜÿÀÿ~ {ÜÿDdç sæBüÿFÝú, {xÿèÿë, üÿâì($ƒæ) þçÁÿçþçÁÿæ F¯ÿó {LÿæμÿçÝú B†ÿ¿æ’ÿç æ
Óæ¸÷†ÿçLÿ μÿæÀÿ†ÿ{Àÿ þ™ë{þÜÿ, Üÿõ’ÿú{ÀÿæS F¯ÿó LÿLÿös μÿÁÿç A~ÓóLÿ÷æþLÿ {ÀÿæS A™#Lÿ Óæ™æÀÿ~

{ÜÿæB¾æBdç > FÜÿæ {àÿæLÿþæ[ÿZÿ fê¯ÿ[ÿê{ÉðÁÿê{Àÿ ¨Àÿç̄ ÿˆÿö[ÿ {¾æSëô Wsëdç, {¾¨ÀÿçLÿç A™#Lÿ ÷̈Lÿ÷çßæLÿõ†ÿ
Qæ’ÿ¿ S÷Üÿ~, Lÿþú ̄ ÿ¿æßæþ LÿÀÿç̄ ÿæ F¯ÿó ’ÿêWöæßë {Üÿ¯ÿæ B†ÿ¿æ’ÿç æ A™ë[ÿæ μÿæÀÿ†ÿ{Àÿ A™#LÿæóÉ þõ†ÿë¿ A~ÓóLÿ÷þç†ÿ
{ÀÿæS ’ÿ́æÀÿæ {ÜÿDdç æ FÜÿç ’ÿëB ÷̈LÿæÀÿ {ÀÿæS þš{Àÿ ¨æ$öLÿ¿ ¯ÿëlç̄ ÿæ ’ÿ́æÀÿæ AæþLÿë {ÀÿæS Lÿç̈ Àÿç ÿ̄¿æ ç̈$æF
F ÿ̄ó {ÓSëÝçLÿë Lÿç̈ Àÿç {ÀÿæLÿæ¾æB¨æÀÿç̄ ÿ †ÿæÜÿæ fæ~ç̈ æÀÿç̄ ÿæ æ

 ÓóLÿ÷æþLÿ {ÀÿæS  Lÿç̈ Àÿç ÓõÎç ÜÿëF F¯ÿó  ¯ÿ¿æ ç̈$æF ?
ÓþÖ ÓóLÿ÷æþLÿ {ÀÿæS, {ÀÿæSLÿæÀÿLÿ A~ëfê¯ÿ ’ÿ́æÀÿæ ÓõÎç ÜÿëF æ FÜÿç {ÀÿæSLÿæÀÿLÿ A~ëfê¯ÿ Aæ{þ ÷̈ÉǽÓ
{[ÿ¯ÿæ Óþß{Àÿ ̄ ÿæßë þæšþ{Àÿ Lÿçºæ ’ÿíÌç†ÿ Qæ’ÿ¿ Lÿçºæ fÁÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæ { ÿ̄{Áÿ Aæþ ÉÀÿêÀÿ{Àÿ ̈ ÷{¯ÿÉ
LÿÀÿç$æF æ Lÿç;ÿë FÜÿç {ÀÿæSLÿæÀÿLÿ A~ëfê ÿ̄SëÝçLÿ Lÿç̈ Àÿç f{~ ¯ÿ¿NÿçZÿ vÿæÀÿë A[ÿ¿ f{~ ¯ÿ¿NÿçZÿë ¯ÿ¿æ ç̈$æF ?
FÜÿæ Óæ™æÀÿ~†ÿ… ¯ÿæßë þæšþ{Àÿ ÓóLÿ÷þç†ÿ ̄ ÿ¿NÿçZÿÀÿ LÿæÉ Lÿçºæ dçZÿ ’ÿ́æÀÿæ ̈ ÷†ÿ¿ä ÓóØÉö ¾$æ Üÿæ†ÿ þçÁÿæB¯ÿæ,
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items of an infected person. Some of the communicable diseases spread through contaminated
drinking water or food. Some pathogens are also spread by insects like mosquitoes and houseflies
— these insects are called vectors (Fig. 2.4).

By understanding how diseases spread, we can take simple steps to protect ourselves and
others. Let us find out how these communicable diseases spread and how we can prevent them.

Activity 2.4: Let us find out

 Grade 8 students listed some common communicable diseases in Table 2.1 during a
community campaign and a library survey.

 Check the information listed by referring to books, trusted websites, or asking your science
teacher. Add any missing details.

 Study the table and think about what simple steps can help prevent each disease.

Table 2.1: Some common communicable diseases affecting
humans

Diseases Causal
agent

Site of
infection Symptoms Preventure

measures

Diseases spread through the air

Common cold
and Influenza

Chicken pox

Measles

Virus

Virus

Virus

Respiratory
tract

Respiratory
tract, skin

Skin,
Respiratory

tract

Nasal congestion
and discharge,

sore throat, fever,
cough, body ache

Mild fever, itchy
skin, rashes,

blisters

Fever, sore throat,
and reddish rashes
on the neck, ears
and other parts of

the skin

Washing hands
frequently, not

sharing personal
items, covering the

mouth and nose

Complete isolation of
the patient, covering
the mouth and nose,

vaccination

Isolation of the
patient, covering

the mouth and nose,
maintaining good

hygiene,  vaccination
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ÓóLÿ÷þç†ÿ ̄ ÿ¿Nÿç ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿë$#̄ ÿæ fç[ÿçÌ¨†ÿ÷Lÿë  ̄ ÿ¿¯ÿÜÿæÀÿ ’ÿǽÀÿæ ̄ ÿ¿æ ç̈$æF æ Lÿçdç ÓóLÿ÷æþLÿ {ÀÿæS ’ÿíÌç†ÿ ̈ æ[ÿêß fÁÿ
Lÿçºæ Qæ’ÿ¿ þæšþ{Àÿ ¯ÿ¿æ ç̈$æF æ Lÿçdç {ÀÿæSLÿæÀÿLÿ þÉæ F¯ÿó þædç μÿÁÿç Lÿês¨†ÿèÿ ’ÿ́æÀÿæ fê¯ÿ ÉÀÿêÀÿ{Àÿ {ÀÿæS
ÓõÎç Lÿ{Àÿ æ FÜÿç Lÿês¨†ÿèÿSëÝçLÿë ¯ÿæÜÿLÿ (vectors) LÿëÜÿæ¾æF (`ÿç†ÿ÷  2.4) >

{ÀÿæS Lÿç̈ Àÿç ¯ÿ¿æ ç̈$æF †ÿæÜÿæ¯ÿëlç̄ ÿæ ’ÿ́æÀÿæ, Aæ{þ [ÿçfÀÿ F ÿ̄ó A[ÿ¿þæ[ÿZÿ ÓëÀÿäæ ¨æBô ÓÀÿÁÿ ¨’ÿ{ä¨
{[ÿB¨æÀÿç̄ ÿæ æ FÜÿç ÓóLÿ÷æþLÿ {ÀÿæSSëÝçLÿ Lÿç¨Àÿç ¯ÿ¿æ¨ç$æF F¯ÿó Aæ{þ {ÓSëÝçLÿë Lÿç̈ Àÿç ¨÷†ÿç{Àÿæ™ LÿÀÿç̈ æÀÿç̄ ÿæ,
AæÓ fæ~ç ÿ̄æ !

Lÿæ¾ö¿LÿÁÿæ¨ AæÓ  fæ~ç̄ ÿæ
 AÎþ {É÷~êÀÿ Éçäæ$öêþæ{[ÿ FLÿ ÓæþíÜÿçLÿ Aμÿç¾æ[ÿ F¯ÿó FLÿ ̈ ævÿæSæÀÿ Ó{ ÿ̄öä~ Óþß{Àÿ ÓæÀÿ~ê {Àÿ

Lÿçdç Óæ™æÀÿ~ ÓóLÿ÷æþLÿ {ÀÿæSÀÿ †ÿæàÿçLÿæ ¨÷Öì†ÿ LÿÀÿçd;ÿç >
 ë̈ÖLÿ, ÿ̄çÉ´Ö {H´̄ ÿÓæBsú {’ÿQ# Lÿçºæ †ÿëþ ¯ÿçjæ[ÿ ÉçäLÿZÿë ¨`ÿæÀÿç †ÿæàÿçLÿæμÿëNÿ Óí̀ ÿ[ÿæLÿë ¾æo LÿÀÿ æ ¾’ÿç

{Lÿò~Óç ¯ÿç̄ ÿÀÿ~ê A;ÿμÿöëNÿ {ÜÿæB[ÿæÜÿ], {ÓSëÝçLÿë {¾æÝ æ
 ÓæÀÿ~êsç Ašß[ÿ LÿÀÿ F¯ÿó ̈ ÷{†ÿ¿Lÿ {ÀÿæSLÿë ̈ ÷†ÿç{Àÿæ™ LÿÀÿç̄ ÿæ{Àÿ {LÿDô ÓÀÿÁÿ ̈ ’ÿ{ä¨ ÓæÜÿæ¾¿ LÿÀÿç̈ æÀÿç̄ ÿ

{Ó ¯ÿçÌß{Àÿ `ÿç;ÿæ LÿÀÿ æ

ÓæÀÿ~ê þ~çÌLÿë  ÷̈μÿæ¯ÿç†ÿ  LÿÀÿë$#̄ ÿæ  Lÿçdç Óæ™æÀÿ~  ÓóLÿ÷æþLÿ {ÀÿæS

{ÀÿæS LÿæÀÿLÿ
fê¯ÿ

ÓóLÿ÷þ~
×æ[ÿ

àÿä~ ÷̈†ÿç{Ì™Lÿ  ¨’ÿ{ä¨

¯ÿæßë þæšþ{Àÿ  ¯ÿ¿æ ë̈$#̄ ÿæ  {ÀÿæS

    þçÁÿçþçÁÿæ

μÿí†ÿæ~ë

μÿí†ÿæ~ë

μÿí†ÿæ~ë

É́æÓ[ÿÁÿê

É́æÓ[ÿÁÿê, `ÿþö

`ÿþö, É́æÓ[ÿÁÿê

[ÿæLÿ ¯ÿ¢ÿ H ¨æ~ç
{¯ÿæÜÿç̄ ÿæ, SÁÿæ¯ÿ¿$æ,

f́Àÿ, LÿæÉ,
ÉÀÿêÀÿ¯ÿ¿$æ

ÜÿæàÿëLÿæ f́Àÿ, ̀ ÿþö LÿëƒæB
{Üÿ¯ÿæ, `ÿþö{Àÿ ’ÿæS H
{üÿæsLÿæ {Üÿ̄ ÿæ æ

f´Àÿ, SÁÿæ¯ÿ¿$æ F¯ÿó
SÁÿæ, Lÿæ[ÿ H `ÿþöÀÿ
A[ÿ¿æ[ÿ¿ AóÉ{Àÿ àÿæàÿ
ÀÿèÿÀÿ ’ÿæS {’ÿQæ¾ç̄ ÿæ

[ÿçßþç†ÿ Üÿæ†ÿ {™æB¯ÿæ, ̄ ÿ¿NÿçS†ÿ
ÓæþS÷ê Aæ’ÿæ[ÿ-¨÷’ÿæ[ÿ [ÿ
LÿÀÿç̄ ÿæ, þëÜÿô H [ÿæLÿLÿë {WæxÿæB
ÀÿQ#¯ÿæ æ

{ÀÿæSêZÿë Ó¸í‚ÿö AàÿSæ
LÿÀÿç̄ ÿæ, þëÜÿô [ÿæLÿ ÞæZÿç̄ ÿæ,
sêLÿæLÿÀÿ~ æ

{ÀÿæSêZÿë AàÿSæ LÿÀÿç̄ ÿæ, þëÜÿô
[ÿæLÿ ÞæZÿç̄ ÿæ, ¨ÀÿçÍæÀÿ ¨ÀÿçbÿŸ
ÀÿÜÿç̄ ÿæ, sêLÿæLÿÀÿ~ >

Óæ™æÀÿ~ $ƒæf́Àÿ H
B[ÿúüÿâìF[ÿúfæ

     ÜÿæÝüÿësç
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Tuberculosis
(TB)

Bacteria Lungs Cough, fever,
fatigue, loss of
appetite, night

sweats

Avoiding close contact
with TB-infected people,
covering the mouth and
nose, maintaining good
hygiene, getting vaccinated

Hepatitis A Virus Liver Fatigue, fever,
loss of appetite,
nausea, vomiting,
jaundice, pain in
the upper right
abdomen

Drinking boiled
water,
vaccination

Cholera Bacteria Intestine Diarrhoea and
dehydration

Maintain personal hygiene
and good sanitary habits,
consumption of properly
cooked food and boiled
drinking water, vaccination

Typhoid Bacteria Headache,
abdominal
discomfort,
fever, and
diarrhoea

Maintain personal
hygiene and good
sanitary habits,
consumption of
properly cooked food
and boiled drinking
water, vaccination

Ascariasis
(roundworms)

Worms Worms in stool,
loss of appetite,
poor growth,
diarrhoea,
weight loss,
anaemia

Maintain personal
hygiene and good
sanitary habits,
consumption of
properly cooked food
and boiled drinking
water

Diseases spread through contaminated water and food

Intestine

Intestine
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¾ä½æ
(TB)

¯ÿêfæ~ë  üÿëÓúüÿëÓú LÿæÉ, f´Àÿ, $Mæ¨~,
{μÿæLÿ [ÿ àÿæSç̄ ÿæ,

Àÿæ†ÿç{Àÿ læÁÿ {¯ÿæÜÿç̄ ÿæ

¾ä½æ ÓóLÿ÷þç†ÿ {àÿæLÿZÿ ÓÜÿç†ÿ
þçÁÿæþçÉæ [ÿ LÿÀÿç¯ÿæ, þëÜÿô F¯ÿó
[ÿæLÿLÿë {WæxÿæB ÀÿQ#¯ÿæ, μÿàÿ
¨ÀÿçÍæÀÿ ̈ ÀÿçbÿŸ†ÿæ ̄ ÿfæß ÀÿQ#̄ ÿæ,
sçLÿæLÿÀÿ~ LÿÀÿç̄ ÿæ

{Üÿ¨æsæBsçÓú A μÿí†ÿæ~ë ¾Lÿõ†ÿ Lÿâæ;ÿç, fÀ́ÿ, {μÿæLÿ [ÿ
àÿæSç̄ ÿæ, ¯ÿæ;ÿç, LÿæþÁÿ,

D¨Àÿ {¨s{Àÿ H
xÿæÜÿæ~ {¨s{Àÿ ¯ÿ¿$æ

üÿësæ¾æB$#̄ ÿæ ̈ æ~ç ̈ çB¯ÿæ,
sêLÿæLÿÀÿ~

ÜÿBfæ(Lÿ{àÿÀÿæ) ¯ÿêfæ~ë A¦[ÿÁÿê †ÿÀÿÁÿ læxÿæ
(Diarrhoea),
fÁÿ ÉëÍ†ÿæ

(Dehydration)

¯ÿ¿NÿçS†ÿ ¨ÀÿçÍæÀÿ ¨ÀÿçbÿŸ†ÿæ
H Dˆÿþ Ó́bÿ†ÿæ Aμÿ¿æÓ,
μÿàÿμÿæ¯ÿ{Àÿ Àÿ¤ÿæ Qæ’ÿ¿

QæB¯ÿæ H üÿësæ ¨æ~ç ¨çB¯ÿæ,
sêLÿæLÿÀÿ~

Aæ¦çLÿ fÀ́ÿ
(sæBüÿFxÿú)

¯ÿêfæ~ë þëƒ¯ÿ¿$æ, {¨s¯ÿ¿$æ,
fÀ́ÿ, †ÿÀÿÁÿ læÝæ

¯ÿ¿NÿçS†ÿ ¨ÀÿçÍæÀÿ
¨ÀÿçbÿŸ†ÿæ, Dˆÿþ Ób́ÿ†ÿæ
Aμÿ¿æÓ, μÿàÿμÿæ¯ÿ{Àÿ Àÿ¤ÿæ
Qæ’ÿ¿ QæB¯ÿæ H üÿësæ ¨æ~ç

ç̈B¯ÿæÿ, sêLÿæLÿÀÿ~

AæÔÿæÀÿçßæÓçÓú
{SæàÿLÿõþç {ÀÿæS

Lÿõþç þÁÿ{Àÿ Lÿõþç ¨Ýç̄ ÿæ,
{μÿæLÿ [ÿàÿæSç̄ ÿæ, ¯ÿõ•ç

¯ÿæ™æ¨÷æ© {Üÿ¯ÿæ,
†ÿÀÿÁÿ læÝæ, Hf[ÿ
Lÿþç̄ ÿæ, ÀÿNÿÜÿê[ÿ†ÿæ

¯ÿ¿NÿçS†ÿ ¨ÀÿçÍæÀÿ
¨ÀÿçbÿŸ†ÿæ, Dˆÿþ Ób́ÿ†ÿæ
Aμÿ¿æÓ, μÿàÿμÿæ¯ÿ{Àÿ Àÿ¤ÿæ
Qæ’ÿ¿ QæB¯ÿæ H üÿësæ ¨æ~ç

¨çB¯ÿæ æ

’ÿíÌç†ÿ ¨æ~ç F¯ÿó  Qæ’ÿ¿ þæšþ{Àÿ  ¯ÿ¿æ ë̈$#̄ ÿæ {ÀÿæS

A¦[ÿÁÿê

A¦[ÿÁÿê

AP SCERT



268Class 8 BIOLOGY

Diseases transmitted by insects

Malaria Protozoa Skin,
blood

High fever,
profuse

sweating,
periodic chills

Use of mosquito nets and
repellents, wearing long–
sleeved clothes, control of
mosquito breeding in and
around your home

Dengue fever
(Break bone

fever)

Virus Fever, headache,
muscle and joint

pain, nausea

Use of mosquito nets and
repellents, wearing long-
sleeved clothes, control of
mosquito breeding in and
around your home, avoiding
areas with still water

Skin,
blood

By studying the Table 2.1, we can understand how infectious diseases spread and
how to prevent them. Here are some simple but important precautions:
 Keeping ourselves and our surroundings

clean.
 Practising basic hygiene every day.
 Washing hands with soap and water to

remove pathogens.
 Covering our mouth and nose while

coughing or sneezing.
 Wearing a mask in crowded places provides protection.
 Avoid sharing of personal items like towels and handkerchiefs.
 Keeping our home, food, and water clean.
 Staying at home and resting when we are unwell helps the body recover and minimises

spreading the disease to others.
Some infectious diseases are caused by worms that live inside our bodies, especially

in the digestive system. They feed on nutrients and live as parasites — organisms that
live in or on another living being. These worms usually spread through contaminated
food, water, soil, or contact with infected people or animals.

Are diseases always
   caused by infections?
Are any diseases

eradicated or eleminated?

AP SCERT



269c ùgâYú Rúa aòmû^

Lÿês¨†ÿèÿ  ’ÿ´æÀÿæ  ÓóLÿ÷þç†ÿ  {ÀÿæS
þ¿æ{àÿÀÿçAæ Aæ’ÿç̈ ÷æ~ê `ÿþö, ÀÿNÿ ÷̄̈ ÿÁÿ f́Àÿ, ÷̀̈ ÿëÀÿ

læÁÿ {¯ÿæÜÿç̄ ÿæ, Óþß
Óþß{Àÿ $ƒæ àÿæSç̄ ÿæ

þÉæÀÿê H þÉæ ¨÷†ÿç{Àÿæ™ IÌ™
¯ÿ¿¯ÿÜÿæÀÿ, àÿºæÜÿæ†ÿ {¨æÌæLÿ
¨ç¤ ÿ ç¯ÿ æ, WÀÿ μÿ ç† ÿ{Àÿ F¯ÿó
¯ÿæÜÿæ{Àÿ þÉæþæ[ÿZÿÀÿ ̄ ÿóÉ ̄ ÿõ•çLÿë
[ÿçß¦~ LÿÀÿç̄ ÿæ æ

{xÿèÿë fÀ́ÿ
(ÜÿæÝμÿèÿæ f́Àÿ) μÿí†ÿæ~ë fÀ́ÿ, þëƒ¯ÿç¤ÿæ,

þæóÓ{¨Éê F¯ÿó
Qqæ(S=ÿç) ¾¦~æ,

¯ÿæ;ÿç àÿæSç̄ ÿæ

þÉæÀÿê H þÉæ ¨÷†ÿç{Àÿæ™ IÌ™
¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¯ÿæ, àÿºæÜÿæ†ÿ
{¨æÌæLÿ ¨¤ÿç̄ ÿæ, WÀÿ μÿç†ÿ{Àÿ
F¯ÿó `ÿæÀÿç̈ æQ{Àÿ þÉæþæ[ÿZÿÀÿ
ÿ̄óÉ ̄ ÿõ•çLÿë [ÿçß¦~ LÿÀÿç ÿ̄æ, Qæàÿç

fæSæ{Àÿ ¨æ~ç fþç̄ ÿæLÿë [ÿ{’ÿB
þÉæÀÿ ¯ÿóÉ ¯ÿõ•çLÿë {ÀÿæLÿç̄ ÿæ æ

`ÿþö, ÀÿNÿ

ÓæÀÿ~ê Àÿë Aæ{þ ¯ÿëlç̈ æÀÿç̄ ÿæ {¾ ÓóLÿ÷æþLÿ {ÀÿæS Lÿç̈ Àÿç ¯ÿ¿æ ç̈$æF F¯ÿó {ÓSëÝçLÿë Lÿç̈ Àÿç {ÀÿæLÿæ
¾æB¨æÀÿç¯ÿ æ Fvÿæ{Àÿ Lÿçdç ÓÀÿÁÿ Lÿç;ÿë SëÀÿë†ÿ ´¨í‚ÿö
Ó†ÿLÿö†ÿæþíÁÿLÿ ¨’ÿ{ä¨ ’ÿçAæ¾æBdç :
 [ÿçfLÿë F ÿ̄ó AæþÀÿ AæQ¨æQLÿë Óüÿæ ÀÿQ#̄ ÿæ æ
 ÷̈†ÿç’ÿç[ÿ {þòÁÿçLÿ ̈ ÀÿçÍæÀÿ ̈ ÀÿçbÿŸ†ÿæ Aμÿ¿æÓ LÿÀÿç̄ ÿæ >
 {ÀÿæSLÿæÀÿLÿ A~ëfê¯ÿ ’ÿíÀÿ LÿÀÿç̄ ÿæ ̈ æBô Óæ¯ÿë[ÿ F¯ÿó

¨æ~ç{Àÿ Üÿæ†ÿ {™æB¯ÿæ æ
 LÿæÉç̄ ÿæ Lÿçºæ dçZÿç̄ ÿæ Óþß{Àÿ AæþÀÿ þëÜÿô F ÿ̄ó [ÿæLÿLÿë {WæxÿæB ÀÿQ#̄ ÿæ æ
 μÿçÝ ×æ[ÿ{Àÿ þæÔÿ ¨ç¤ÿç ÓëÀÿäç†ÿ ÀÿÜÿç ÿ̄æ æ
 †ÿDàÿçAæ F¯ÿó Àÿëþæàÿ μÿÁÿç ¯ÿ¿NÿçS†ÿ fç[ÿçÌSëÝçLÿë A[ÿ¿ LÿæÜÿæLÿë ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæLÿë {’ÿ¯ÿæ [ÿæÜÿ] æ
 AæþÀÿ WÀÿ, Qæ’ÿ¿ F ÿ̄ó ¨æ~çLÿë ¨ÀÿçÍæÀÿ ÀÿQ#̄ ÿæ æ
 Aæ{þ AÓë× $#̄ ÿæ{¯ÿ{Áÿ W{Àÿ ÀÿÜÿç̄ ÿæ F¯ÿó ¯ÿçÉ÷æþ {[ÿ¯ÿæ ’ÿ́æÀÿæ ÉÀÿêÀÿLÿë Óë× {Üÿ¯ÿæ{Àÿ ÓæÜÿæ¾¿ þç{Áÿ F¯ÿó

A[ÿ¿þæ[ÿZÿë {ÀÿæS ¯ÿ¿æ¨ç̄ ÿæ Lÿþç¾æF >
Lÿçdç ÓóLÿ÷æþLÿ {ÀÿæS Aæþ ÉÀÿêÀÿ μÿç†ÿ{Àÿ ¯ÿç{ÉÌLÿÀÿç ¨Àÿç̈ æLÿ Óó×æ[ÿ{Àÿ ¯ÿæÓ LÿÀÿë$#̄ ÿæ Lÿõþç ’ÿǽÀÿæ

ÜÿëF æ {Óþæ{[ÿ ÉÀÿêÀÿÀÿë {¨æÌLÿ ̈ ’ÿæ$ö S÷Üÿ~ LÿÀÿç ̈ Àÿfê¯ÿê μÿæ¯ÿ{Àÿ ̄ ÿo;ÿç- {¾D ôfê¯ÿþæ{[ÿ A[ÿ¿ fê¯ÿ
ÉÀÿêÀÿ μÿç†ÿ{Àÿ Lÿçºæ D¨{Àÿ ̄ ÿæÓ LÿÀÿ;ÿç æ FÜÿç LÿõþçSëÝçLÿ ’ÿíÌç†ÿ Qæ’ÿ¿, fÁÿ, þæsç Lÿçºæ ÓóLÿ÷þç†ÿ {àÿæLÿ H ̈ ÉëZÿ
ÓóØÉö ’ÿ́æÀÿæ ¯ÿ¿æ¨ç$æF æ

{ÀÿæS Ó¯ÿö’ÿæ ÓóLÿ÷þ~ ’ÿ́æÀÿæ ÜÿëF Lÿç?
 {Lÿò~Óç {ÀÿæS Ó¸í‚ÿö Àÿí{¨ [ÿçþöíÁÿ Lÿçºæ

’ÿíÀÿ {ÜÿæBdç Lÿç?
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Activity 2.5: Let us survey

 Find out the three most common lifestyle-related diseases in your neighbourhood
 Talk to a doctor, nurse, health worker or even a family member who knows about

health and what kind of lifestyle changes can help prevent or manage these diseases.
 You can also consult trusted health websites, books, teachers and doctors.
 Fill in Table 2.2 and learn more about lifestyle-related diseases.

2.4.2 How are non-communicable diseases caused?
You learnt that non-communicable diseases like cancer, diabetes, and asthma are linked

to lifestyle, diet, and/or environment. They are the most common cause of  death in India. In

Table 2.2: Non-communicable diseases

Name of common
lifestyle-related diseases

Obesity Eating a balanced
diet and exercising

regularly

S.No Signs and
symptoms

Suggested
lifestyle change(s)

1.

Diabetes2. Frequent
       urination
    Excessive thirst
    Weight loss
    Tiredness
    Slow healing of
       wounds3.

4.
High blood pressure

Grade 6, you also learnt about diseases like scurvy,
anaemia, and goitre, which are caused by a lack of specific
nutrients in the diet. These are called Nutritional
deficiency diseases  are also non-communicable.

What will happen if I take
excess  mount of Iodine?

Diseases such as cancer, diabetes, and asthma may often persist for a long time (more than
3 months) and are referred to as chronic diseases.

Diabetes is a common disease which is becoming more prevalent in adults as well as
children. In fact, India now has one of the highest numbers of people with diabetes in the
world. It often develops due to a combination of hormonal imbalances, unhealthy eating
habits, lack of physical activity, being overweight or obese, and other reasons.

Let us learn more about the causes of non-communicable diseases and their prevention.
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ÓæÀÿ~ê A~ÓóLÿ÷æþLÿ  {ÀÿæS

Óæ™æÀÿ~ fê¯ÿ[ÿ{ÉðÁÿê Óº¤ÿêß
{ÀÿæSSëÝçLÿÀÿ [ÿæþ

{þ’ÿ ¯ÿÜÿëÁÿ†ÿæ Ó;ÿëÁÿç†ÿ Qæ’ÿ¿ QæB¯ÿæ
F¯ÿó [ÿçßþç†ÿ ¯ÿ¿æßæþ
LÿÀÿç̄ ÿæ

Lÿ÷.Óó. Ó{Zÿ†ÿ F¯ÿó àÿä~ ¨÷Öæ¯ÿç†ÿ fê¯ÿ{ÉðÁÿê
¨Àÿç̄ ÿˆÿö[ÿ

1.

{þ’ÿ ¯ÿÜÿëÁÿ†ÿæ2. ¯ÿæÀÿºæÀÿ ¨ÀÿçÓ÷æ
A†ÿ¿™#Lÿ {ÉæÌ
Hf[ÿ Üÿ÷æÓ
Lÿâæ;ÿç
ä†ÿ ÉëQ#̄ ÿæ{Àÿ ¯ÿçÁÿº
     {Üÿ¯ÿæ

3.
4.

Daÿ ÀÿNÿ`ÿæ¨

Lÿæ¾ö¿LÿÁÿæ¨ Ó{μÿö LÿÀÿç̄ ÿæ
 †ÿëþ ¨{xÿæÉêZÿ vÿæ{Àÿ {’ÿQæ¾æD$#̄ ÿæ fê ÿ̄[ÿ{ÉðÁÿê Óº¤ÿêß †ÿç{[ÿæsç Óæ™æÀÿ~ {ÀÿæS ÿ̄çÌß{Àÿ fæ~[ÿçA >
 f{~ xÿæNÿÀÿ, [ÿÓö,  Ó́æ×¿Lÿþöê Lÿçºæ Ó́æ×¿ Óº¤ÿêß jæ[ÿ $#¯ÿæ ¨Àÿç̄ ÿæÀÿÀÿ f{~ Ó’ÿÓ¿ ÓÜÿ Lÿ$æ ÜÿëA

F ÿ̄ó Lÿç ÷̈LÿæÀÿÀÿ fê¯ÿ[ÿ{ÉðÁÿê ¨Àÿç̄ ÿˆÿö[ÿ FÜÿç {ÀÿæSSëÝçLÿë ÷̈†ÿç{Àÿæ™ Lÿçºæ ¨Àÿç̀ ÿæÁÿ[ÿæ LÿÀÿç̄ ÿæ{Àÿ
ÓæÜÿæ¾¿ LÿÀÿç̈ æÀÿç̄ ÿ ¯ÿël æ

 †ÿë{þ ¯ÿçÉ́Ó[ÿêß Ó́æ×¿ {H́¯ÿÓæBsú, ë̈ÖLÿ, ÉçäLÿ F¯ÿó xÿæNÿÀÿZÿ ÓÜÿç†ÿ þš ¨ÀÿæþÉö LÿÀÿç̈ æÀÿç̄ ÿ æ
 ÓæÀÿ~ê 2.2Lÿë í̈Àÿ~ LÿÀÿ F ÿ̄ó fê ÿ̄[ÿ{ÉðÁÿê Óº¤ÿêß {ÀÿæS ÿ̄çÌß{Àÿ A™#Lÿ fæ~ >

A~ÓóLÿ÷æþLÿ {ÀÿæS  Lÿç̈ Àÿç  ÜÿëF ?
†ÿë{þ fæ~çd {¾ LÿLÿös, þ™ë{þÜÿ F ÿ̄ó Aæ×þæ(É´æÓ{ÀÿæS) μÿÁÿç A~ÓóLÿ÷þç†ÿ {ÀÿæSSëÝçLÿ fê¯ÿ[ÿ{ÉðÁÿê,
Qæ’ÿ¿ Lÿçºæ ¨Àÿç{¯ÿÉ ÓÜÿç†ÿ fÝç†ÿ æ FSëÝçLÿ μÿæÀÿ†ÿ{Àÿ þõ†ÿë¿Àÿ Ó ÿ̄ëvÿæÀÿë Óæ™æÀÿ~ LÿæÀÿ~ æ ÌÏ {É÷~ê{Àÿ,
†ÿë{þ Ôÿμÿ}, ÀÿNÿÜÿê[ÿ†ÿæ F¯ÿó SÁÿSƒ μÿÁÿç {ÀÿæS ¯ÿçÌß{Àÿ þš ¨Þçd, ¾æÜÿæ Qæ’ÿ¿{Àÿ [ÿç”}Î {¨æÌLÿÀÿ

¾’ÿç þëô A™#Lÿ ̈ Àÿçþæ~Àÿ Aæ{ßæÝç[ÿú
S÷Üÿ~ Lÿ{Àÿ {†ÿ{¯ÿ Lÿ'~ {Üÿ̄ ÿ ?

Aμÿæ¯ÿ {¾æSëô {ÜÿæB$æF> FSëÝçLÿë {¨æÌLÿ Aμÿæ¯ÿ f[ÿç†ÿ {ÀÿæS
LÿëÜÿæ¾æF F ÿ̄ó FÜÿæ A~ÓóLÿ÷æþLÿ {ÀÿæS A{s æ LÿLÿös, þ™ë{þÜÿ
F¯ÿó É́æÓ{ÀÿæS μÿÁÿç {ÀÿæS ¨÷æß†ÿ… ’ÿêWö Óþß (†ÿç[ÿç þæÓÀÿë

A™#Lÿ) ¨¾ö¿;ÿ ÀÿÜÿç̈ æ{Àÿ F¯ÿó FÜÿæLÿë ’ÿêWöLÿÁÿê[ÿ {ÀÿæS { ÿ̄æàÿç LÿëÜÿæ¾æF æ
þ™ë{þÜÿ FLÿ Óæ™æÀÿ~ {ÀÿæS ¾æÜÿæ ̄ ÿßÔÿ F¯ÿó ̈ çàÿæþæ[ÿZÿë A™#Lÿ {ÜÿDdç æ ̄ ÿæÖ¯ÿ†ÿ…ÿ ̄ ÿˆÿöþæ[ÿ

μÿæÀÿ†ÿ{Àÿ ̄ ÿçÉ́Àÿ Ó¯ÿöæ™#Lÿ ÓóQ¿Lÿ þ™ë{þÜÿ {ÀÿæSê Ad;ÿç æ FÜÿæ ̈ ÷æß†ÿ… ÜÿÀÿ{þæ[ÿú AÓ;ÿëÁÿ[ÿ, AÓ́æ×¿LÿÀÿ
Qæ’ÿ¿æμÿ¿æÓ, ÉæÀÿêÀÿçLÿ ̈ ÀÿçÉ÷þÀÿ Aμÿæ¯ÿ , Hf[ÿ ̄ ÿõ•ç Lÿçºæ {þ’ÿ¯ÿÜÿëÁÿ†ÿæ F¯ÿó A[ÿ¿æ[ÿ¿ LÿæÀÿ~Àÿë ̄ ÿçLÿÉç†ÿ
{ÜÿæB$æF >

AæÓ Aæ{þ A~ÓóLÿ÷æþLÿ {ÀÿæSÀÿ LÿæÀÿ~ F¯ÿó {ÓSëÝçLÿÀÿ ÷̈†ÿç{Àÿæ™([ÿçÀÿæLÿÀÿ~) ¯ÿçÌß{Àÿ
A™#Lÿ fæ~ç ÿ̄æ æ
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Be a scientist

Dr. Kamal Ranadive (1917–2001) was a pioneering biomedical
researcher. She studied how hormones and certain viruses are
linked to cancer, helping improve its treatment and prevention.
Her work also showed how tobacco, diet and pollution can raise
the risk of cancer, highlighting the importance of a healthy
lifestyle.

2.5 How to Prevent and Control Diseases?

You might have heard the phrase ‘Prevention is better than cure.’ It is important to protect
ourselves from both communicable and non-communicable diseases.

Activity 2.6: Let us read

Odisha — community-led sanitation campaign
In Bhadrak district, Odisha, a community sanitation campaign helped more people build
and use toilets. This reduced open defecation significantly, and improved child health, with
fewer cases of diarrhoea and infections.

What do you infer from this case study? Simple steps like good sanitation can greatly
reduce the spread of communicable diseases. Find about such community campaigns held
in your location. Share in your class and discuss with your peers about the impact of such
initiatives.
Ability of the body to fight diseases
You would have noticed that some people get sick more frequently than others, although
living in a similar environment. Do you know why? The natural ability of our body to fight
diseases is known as immunity. Our body has a special system called the immune system
that helps fight against diseases.

You might have taken some drops or injections in your childhood to protect yourself
from certain diseases, such as polio, measles, tetanus, and hepatitis. These are vaccines that
help prevent serious infections caused by viruses and bacteria.

A vaccine helps our body fight certain diseases by training the immune system  to recognise
and attack harmful germs. providing what is known as acquired immunity  — protection developed
after exposure to a pathogen or a vaccine. Vaccines can be made in different ways — from weakened
or dead pathogens (like viruses or bacteria), or from inactive or harmless parts of the pathogen.
Some newer vaccines instruct our own body cells to make a harmless part of the germ.
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f{~ {¯ÿðjæ[ÿçLÿ ÜÿëA

xÿLÿuÀÿ Lÿþàÿ Àÿæ~æ’ÿç{μÿ f{~ AS÷~ê {fð̄ ÿ ̀ ÿçLÿçûæ S{¯ÿÌLÿ
$#{àÿ æ ÜÿÀÿ{þæ[ÿú F¯ÿó Lÿçdç μÿí†ÿæ~ë LÿLÿös{ÀÿæS ÓÜÿ Lÿç̈ Àÿç Óó ṏNÿ {Ó †ÿæÜÿæ
Ašß[ÿ LÿÀÿç$#{àÿ ¾æÜÿæ LÿLÿös {ÀÿæSÀÿ ̀ ÿçLÿçûæ F ÿ̄ó ̈ ÷†ÿç{Àÿæ™Lÿë DŸ†ÿ LÿÀÿç̄ ÿæ{Àÿ
ÓæÜÿæ¾¿ LÿÀÿçAdç æ †ÿæZÿÀÿ Lÿæ¾ö¿ FÜÿæ þš ’ÿÉöæB$#àÿæ {¾ Lÿç̈ Àÿç †ÿþæQë,
Qæ’ÿ¿ F¯ÿó ÷̈’ÿíÌ~ ¯ÿç{ÉÌ LÿÀÿç LÿLÿös {ÀÿæSÀÿ ¯ÿç̈ ’ÿLÿë ¯ÿõ•ç LÿÀÿç̈ æ{Àÿ æ {Ó
Óë× fê¯ÿ[ÿ{ÉðÁÿêÀÿ SëÀÿë†ÿ́ D¨{Àÿ Aæ{àÿæLÿ¨æ†ÿ LÿÀÿç$#{àÿ æ

Lÿæ¾ö¿LÿÁÿæ¨ AæÓ ¨Þç̄ ÿæ
HÝçÉæ - {SæÏê {[ÿ†ÿõ†ÿ´æ™ê[ÿ ̈ ÀÿçþÁÿ Aμÿç¾æ[ÿ

HÝçÉæÀÿ μÿ’ÿ÷Lÿ fçàÿâæ{Àÿ FLÿ {SæÏê ¨ÀÿçþÁÿ Aμÿç¾æ[ÿ A™#Lÿ {àÿæLÿZÿë {Éò`ÿæÁÿß [ÿçþöæ~ F¯ÿó ¯ÿ¿ ÿ̄ÜÿæÀÿ
LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç$#àÿæ æ FÜÿæ {Qæàÿæ þÁÿ†ÿ¿æSLÿë ¾{$Î Üÿ÷æÓ Lÿàÿæ  F¯ÿó ÉçÉë Ó́æ×¿{Àÿ DŸ†ÿç Aæ~ç$#àÿæ,
†ÿÀÿÁÿ læxÿæ F¯ÿó ÓóLÿ÷þ~ {ÀÿæS Üÿ÷æÓ ¨æBàÿæ >

FÜÿç [ÿç”}Î Ws~æ Ašß[ÿÀÿë †ÿë{þ Lÿ'~ Óí̀ ÿ[ÿæ ̈ æBàÿ ? Dˆÿþ ̈ ÀÿçþÁÿ ̄ ÿ¿¯ÿ×æ μÿÁÿç ÓÀÿÁÿ ̈ ’ÿ{ä¨SëÝçLÿ
ÓóLÿ÷æþLÿ {ÀÿæS ÷̈ÓæÀÿLÿë ÿ̄Üÿë ¨Àÿçþæ~{Àÿ Üÿ÷æÓ LÿÀÿç̈ æÀÿç̄ ÿ æ †ÿëþ AoÁÿ{Àÿ A[ÿëÏç†ÿ {ÜÿD$#̄ ÿæ F¨Àÿç ÓæþíÜÿçLÿ
Aμÿç¾æ[ÿ ¯ÿçÌß{Àÿ fæ~ > †ÿëþ {É÷~ê{Àÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿ F¯ÿó F¨Àÿç ¨’ÿ{ä¨Àÿ ÷̈μÿæ¯ÿ ¯ÿçÌß{Àÿ †ÿëþ
Óæ$êþæ[ÿZÿ ÓÜÿç†ÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿ æ
{ÀÿæS ÓÜÿç†ÿ àÿÞç̄ ÿæ ¨æBô ÉÀÿêÀÿÀÿ äþ†ÿæ

†ÿë{þ àÿä¿ LÿÀÿç$#̄ ÿ {¾ Óþæ[ÿ ¨Àÿç{ ÿ̄É{Àÿ ÀÿÜÿç þš Lÿçdç {àÿæLÿ A[ÿ¿þæ[ÿZÿ †ÿëÁÿ[ÿæ{Àÿ A™#Lÿ AÓë×
ÜÿëA;ÿç æ F¨Àÿç LÿæÜÿ]Lÿç ÜÿëF †ÿë{þ fæ~çd Lÿç ? {ÀÿæS ÓÜÿç†ÿ àÿÞç̄ ÿæ ¨æBô Aæþ ÉÀÿêÀÿÀÿ ̈ ÷æLÿõ†ÿçLÿ äþ†ÿæLÿë {ÀÿæS
¨÷†ÿç{Àÿæ™Lÿ  ÉNÿç LÿëÜÿæ¾æF æ Aæþ ÉÀÿêÀÿ{Àÿ {ÀÿæS ÷̈†ÿç{Àÿæ™Lÿ ÉNÿç [ÿæþLÿ FLÿ Ó†́ÿ¦ ¯ÿ¿¯ÿ×æ Adç ¾æÜÿæ
{ÀÿæS ¯ÿçÀÿë•{Àÿ àÿÞç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ æ

†ÿë{þ ̈ çàÿæ{¯ÿ{Áÿ {¨æàÿçH, þçÁÿçþçÁÿæ, sçsæ[ÿÓú (™[ÿëÎZÿæÀÿ) F ÿ̄ó  {Üÿ¨æsæBsçÓú μÿÁÿç {Lÿ{†ÿLÿ {ÀÿæSÀÿë
[ÿçfLÿë Àÿäæ LÿÀÿç̄ ÿæ¨æBô Lÿçdç ÿ̄ë¢ÿæ Lÿçºæ B{qLÿÛ[ÿ {[ÿB$#̄ ÿ æ FSëÝçLÿ {ÜÿDdç sêLÿæ ¾æÜÿæ μÿí†ÿæ~ë F¯ÿó ÿ̄êfæ~ë
’ÿǽÀÿæ {ÜÿD$#̄ ÿæ SëÀÿë†ÿÀÿ ÓóLÿ÷þ~Lÿë {ÀÿæLÿç$æF æ

ä†ÿçLÿæÀÿLÿ fê¯ÿæ~ëLÿë ̀ ÿçÜÿ§ç̄ ÿæ F¯ÿó AæLÿ÷þ~ LÿÀÿç̄ ÿæ ¨æBô ̈ ÷†ÿçÀÿäæ ̈ ÷~æÁÿêLÿë †ÿæàÿçþ {’ÿ¯ÿæ ’ÿ´æÀÿæ  sçLÿæ Aæþ
ÉÀÿêÀÿLÿë {Lÿ{†ÿLÿ {ÀÿæS ÓÜÿ àÿÞç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ, ¾æÜÿæLÿë Af}†ÿ ¨÷†ÿç{Àÿæ™Lÿ ÉNÿç  LÿëÜÿæ¾æF   > FÜÿæ
{Lÿò~Óç {ÀÿæSLÿæÀÿLÿ Lÿçºæ sçLÿæ ÓóØÉö{Àÿ AæÓç̄ ÿæ ¨{Àÿ ¯ÿçLÿÉç†ÿ {ÜÿæB$#̄ ÿæ ÓëÀÿäæ ÿ̄¿¯ÿ×æ A{s > ’ÿë̄ ÿöÁÿ Lÿçºæ
þõ†ÿ {ÀÿæSLÿæÀÿLÿ A~ëfê¯ÿ (μÿë†ÿæ~ë F ÿ̄ó ̄ ÿêfæ~ë) Lÿçºæ [ÿçÍ÷çß H A~ä†ÿçLÿæÀÿLÿ {ÀÿæSLÿæÀÿLÿ A~ëfê ÿ̄Àÿ AóÉÀÿë
¯ÿççμÿçŸ D¨æß{Àÿ sêLÿæ †ÿçAæÀÿç LÿÀÿæ¾æB¨æÀÿç̄ ÿ æ Lÿçdç [ÿí†ÿ[ÿ sçLÿæ Aæþ ÉÀÿêÀÿÀÿ {LÿæÌSëÝçLÿë fê¯ÿæ~ëÀÿ A~ä†ÿçLÿæÀÿLÿ
AóÉ †ÿçAæÀÿç LÿÀÿç̄ ÿæLÿë [ÿç{”öÉ ’ÿçF æ

†ÿë{þ ÜÿëF†ÿ "`ÿçLÿçûæ vÿæÀÿë ¨÷†ÿç{Ì™Lÿ μÿàÿ' ‘Prevention is better than cure.’ FÜÿç ¯ÿæLÿ¿sç Éë~ç$#̄ ÿ æ
ÓóLÿ÷æþLÿ F ÿ̄ó A~ÓóLÿ÷æþLÿ {ÀÿæSÀÿë [ÿçfLÿë Àÿäæ LÿÀÿç̄ ÿæ SëÀÿë†ÿ´̈ í‚ÿö æ

2.5 {ÀÿæSLÿë Lÿç̈ Àÿç ÷̈†ÿç{Àÿæ™ F¯ÿó [ÿçß¦~ LÿÀÿç̄ ÿ ?
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which our immune system then learns to fight. For example, a tetanus shot, often
given after an injury protects against infection by the tetanus-causing bacteria. It contains
an inactivated bacterial toxin that helps the immune system develop protection without
causing the disease.
Do you know when the first vaccine was discovered?
Edward Jenner and the smallpox vaccine

Smallpox was a deadly disease that caused blisters and killed millions. A milder disease
called cowpox, seen in cows, could also infect humans. In the late 1700s, English doctor
Edward Jenner discovered that people who had cowpox did not get smallpox. This led to
the invention of the first vaccine and helped protect people from smallpox.

Long before modern vaccines, India had a traditional method called variolation to
protect against smallpox. It involved using material from a smallpox sore to scratch
the skin and create a mild infection and build immunity. People who performed
this practice were known as teekedaars.

Our scientific heritage

Observations
Jenner observed that milkmaids who had cowpox did
not catch smallpox, likely because the two viruses are
related.
Hypothesis
Content in the pus of cowpox blisters protected people from smallpox.

Experimentation
He tested this by injecting cowpox sap into a boy,
who later showed no illness when exposed to
smallpox.

Result
He found that people who were
infected with cowpox sap were
now resistant to smallpox.
Application
Mass vaccination eventually
helped eradicate smallpox
worldwide.

Think like a scientist
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¾æÜÿæ ÓæÜÿ¾¿{Àÿ Aæþ ÉÀÿêÀÿ{Àÿ {ÀÿæS ¨÷†ÿç{Àÿæ™Lÿ Óó×æ[ÿ {ÀÿæS ¯ÿçÀÿë•{Àÿ àÿÞç̄ ÿæLÿë Éç{Q >
D’ÿæÜÿÀÿ~ Ó́Àÿí̈  AæWæ†ÿ ¨{Àÿ ’ÿçAæ¾æB$#̄ ÿæ sçsæ[ÿÓú sêLÿæ, sçsæ[ÿæÓú ÓõÎçLÿæÀÿê ÿ̄êfæ~ë ’ÿ́æÀÿæ ÓóLÿ÷þ~Àÿë Àÿäæ
Lÿ{Àÿ æ F$#{Àÿ FLÿ [ÿçÍ÷çß ¯ÿêfæ~ë ¯ÿçÌ $æF ¾æÜÿæ {ÀÿæS ÓõÎç [ÿLÿÀÿç ÷̈†ÿç{Àÿæ™Lÿ ÉNÿç ¯ÿçLÿæÉ LÿÀÿç̄ ÿæ{Àÿ
{ÀÿæS ÷̈†ÿç{Àÿæ™L ¯ÿ¿¯ÿ×æÿLÿë ÓæÜÿæ¾¿ Lÿ{Àÿ>
†ÿë{þ fæ~çd Lÿç ÷̈$þ sçLÿæ {Lÿ{¯ÿ Aæ¯ÿçÍõ†ÿ {ÜÿæB$#àÿæ ?
FxÿH´æxÿö {f[ÿÀÿ F¯ÿó ¯ÿÓ;ÿ sêLÿæ

¯ÿÓ;ÿ FLÿ þæÀÿæŠLÿ {ÀÿæS $#àÿæ, ¾æÜÿæ ÉÀÿêÀÿ ÓæÀÿæ {üÿæsLÿæ ÓõÎç LÿÀÿë$#àÿæ æ àÿä àÿä {àÿæLÿZÿë
AæLÿ÷æ;ÿ LÿÀÿç þæÀÿç {’ÿD$#àÿæ æ SæCþæ[ÿZÿvÿæ{Àÿ {’ÿQæ¾æD$#¯ÿæ {Sæ¯ÿÓ;ÿ (cow pox) [ÿæþLÿ A{¨äæLÿõ†ÿ
Lÿþú þæÀÿæŠLÿ {ÀÿæS þš þ~çÌLÿë ÓóLÿ÷þç†ÿ {ÜÿæB¨æ{Àÿ æ þÓçÜÿæ {ÉÌ AæÝLÿë BóÀÿæfê xÿæNÿÀÿ
FxÿH́æxÿö {f[ÿÀÿ Aæ¯ÿçÍæÀÿ LÿÀÿç$#{àÿ {¾ {¾Dôþæ{[ÿ {Sæ¯ÿÓ;ÿ {ÀÿæS{Àÿ AæLÿ÷æ;ÿ {ÜÿæB$#{àÿ {Óþæ[ÿZÿë
¯ÿÓ;ÿ ÜÿëF [ÿæÜÿ] æ FÜÿæÜÿ] ÷̈$þ sêLÿæ D—ÿæ¯ÿ[ÿ LÿÀÿç̄ ÿæÀÿ þæSö {’ÿQæB$#àÿæ F¯ÿó {àÿæLÿZÿë ¯ÿÓ;ÿÀÿë Àÿäæ
LÿÀÿç$#àÿæ æ

Aæ™ë[ÿçLÿ sçLÿæLÿÀÿ~ ¨í̄ ÿöÀÿë μÿæÀÿ†ÿ{Àÿ ¯ÿÓ;ÿ {ÀÿæSÀÿë Àÿäæ LÿÀÿç̄ ÿæ¨æBô ÷̈†ÿç{Àÿæ™ ÓõÎçLÿæÀÿê
"{μÿÀÿçH{àÿÓ[ÿ' [ÿæþLÿ FLÿ ¨æÀÿ¸ÀÿçLÿ ̈ •†ÿç $#àÿæ æ F$#{Àÿ `ÿþöLÿë Óæþæ[ÿ¿ ä†ÿ LÿÀÿç ÓǺÿ ÓóLÿ÷þ~
ÓõÎç LÿÀÿç̄ ÿæ¨æBô ¯ÿÓ;ÿf[ÿç†ÿ Wæ'Àÿ Lÿçdç AóÉ (ÀÿÓ) ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æB ¨÷†ÿç{Àÿæ™Lÿ ÉNÿç ÓõÎç
LÿÀÿæ¾æD$#àÿæ æ FÜÿç ¨•†ÿç ¨÷{ßæS LÿÀÿë$#¯ÿæ {àÿæLÿZÿë sçLÿæ’ÿæ†ÿæ LÿëÜÿæ¾æF æ

AæþÀÿ  { ÿ̄ðjæ[ÿçLÿ G†ÿçÜÿ¿

¨¾ö¿{¯ÿä~
 {f{[ÿÀÿú àÿä¿ Lÿ{àÿ {¾ {¾Dô {Sæ¨æÁÿLÿþæ[ÿZÿë {Sæ¯ÿÓ;ÿ
{ÜÿæB$#àÿæ, {Óþæ[ÿZÿë ̄ ÿÓ;ÿ {ÀÿæS {ÜÿD[ÿ$#àÿæ, {¯ÿæ™ÜÿëF LÿæÀÿ~
Dμÿß μÿí†ÿæ~ë ¨ÀÿØÀÿ ÓÜÿç†ÿ Ó¸Lÿ}†ÿ $#{àÿ >
¨ÀÿçLÿÅÿ[ÿæ
{Sæ¯ÿÓ;ÿ {üÿæsLÿæÀÿ í̈f{Àÿ $#̄ ÿæ D¨æ’ÿæ[ÿ {àÿæLÿZÿë ¯ÿÓ;ÿ {ÀÿæSÀÿë Àÿäæ LÿÀÿë$#àÿæ >

¨Àÿêä~
{Ó FLÿ ̄ ÿæÁÿLÿLÿë {Sæ¯ÿÓ;ÿ ÀÿÓ B{qLÿÛ[ÿ {’ÿB FÜÿæ ̈ Àÿêäæ
LÿÀÿç$#{àÿ, {¾ ¨{Àÿ ¯ÿÓ;ÿ ÓóØÉö{Àÿ AæÓç{àÿ þš †ÿæLÿë
{Lÿò~Óç ̈ ÷LÿæÀÿÀÿ ÓóLÿ÷þ~(AÓë×){ÜÿæB[ÿ$#àÿæ æ

üÿÁÿæüÿÁÿ
{Ó fæ~ç̈ æÀÿç{àÿ {¾ {Sæ¯ÿÓ;ÿ ÀÿÓ
’ÿ́æÀÿæ ÓóLÿ÷þç†ÿ {àÿæLÿþæ{[ÿ F{¯ÿ ̄ ÿÓ;ÿ
{ÀÿæSLÿë ÷̈†ÿç{Àÿæ™ LÿÀÿç̈ æÀÿç$#{àÿ æ

÷̈{ßæS
{ÉÌ{Àÿ ÓæþíÜÿçLÿ sêLÿæLÿÀÿ~ ÓæÀÿæ
¯ÿçÉ́{Àÿ ¯ÿÓ;ÿ {ÀÿæSÀÿ [ÿçþöíÁÿ LÿÀÿç̄ ÿæ{Àÿ
ÓæÜÿæ¾¿ LÿÀÿç$#àÿæ æ

¯ÿçjæ[ÿê μÿÁÿç `ÿç;ÿæ LÿÀÿ
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Vaccines are one of the most effective ways to protect people of all ages — from infants to
the elderly — against many serious diseases. They help prevent illnesses, reduce the spread
of infections, and save millions of lives every year. It is important to remember that vaccines
are preventive, not curative — they can help minimise serious diseases before they happen,
but do not treat them once someone is already sick. Some people may fear or doubt vaccines,
but scientists and doctors carefully test them for safety. Getting vaccinated not only protects
you but also the people around you.

Ever heard of..

India’s Role in Vaccine Production
India is one of the world’s largest vaccine
producers. It manufactures vaccines on a
massive scale and supplies them to many
countries. Indian vaccine companies
played a key role during the COVID-19
pandemic and continue to support global
health efforts.

2.5.1 Treatment of diseases
If our immune system fails to protect us against an infectious disease, we fall ill and need to
visit a doctor. The doctor may give us medicines called antibiotics, which kill the bacteria
that might have caused the disease. Antibiotics work only against bacterial infections because
they target parts of bacterial cells that are different from human or other animal cells. They
do not work against viruses or diseases caused by protozoa.

Dr. Maharaj Kishan Bhan was a well-known Indian doctor and
scientist. As Secretary of the Department of Biotechnology, he
helped promote science and innovation in India. He played a key
role in developing the Rotavirus vaccine, which protects children
from diarrhoea. He believed in using research to create affordable
healthcare and made a big difference in India’s health and
biotechnology sectors.

Be a scientist
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sêLÿæ {ÜÿDdç [ÿ¯ÿfæ†ÿ ÉçÉëvÿæÀÿë ¯ÿõ• ¨¾ö¿;ÿ ÓþÖ ÿ̄ßÓÀÿ {àÿæLÿþæ[ÿZÿë A{[ÿLÿ SëÀÿë†ÿÀÿ {ÀÿæSÀÿë Àÿäæ
LÿÀÿç ÿ̄æÀÿ Ó¯ÿëvÿæÀÿë ̈ ÷μÿæ¯ÿÉæÁÿê D¨æß þšÀÿë {SæsçF æ FÜÿæ {ÀÿæSLÿë {ÀÿæLÿç̄ ÿæ{Àÿ, ÓóLÿ÷þ~Àÿ ̈ ÷ÓæÀÿLÿë Üÿ÷æÓ
LÿÀÿç̄ ÿæ{Àÿ F ÿ̄ó ÷̈†ÿç̄ ÿÌö àÿä àÿä fê¯ÿ[ÿ ¯ÿoæB¯ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ æ FÜÿæ þ{[ÿ ÀÿQ#̄ ÿæ SëÀÿë†ÿ´̈ í‚ÿö {¾
sêLÿæSëÝçLÿ {Lÿ¯ÿÁÿ {ÀÿæSÀÿ ÷̈†ÿç{Àÿæ™Lÿ Lÿç;ÿë †ÿæÀÿ - `ÿçLÿçûæ [ÿë{Üÿô æ {Lÿò~Óç FLÿ SëÀÿë†ÿÀÿ {ÀÿæS AæLÿ÷þ~
LÿÀÿç̄ ÿæ ̈ í̄ ÿöÀÿë FÜÿæ †ÿæ'Àÿ ̄ ÿçÖæÀÿLÿë Lÿþú LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç̈ æ{Àÿ Lÿç;ÿë {LÿÜÿç AÓë× {ÜÿæB¾æB$#{àÿ sêLÿæ
’ÿǽÀÿæ `ÿçLÿçûæ LÿÀÿæ¾æF [ÿæÜÿ] æ Lÿçdç {àÿæLÿ sêLÿæSëÝçLÿë μÿß LÿÀÿ;ÿç, Lÿçºæ Ó{¢ÿÜÿ LÿÀÿ;ÿç Lÿç;ÿë { ÿ̄ðjæ[ÿçLÿ F ÿ̄ó
xÿæNÿÀÿþæ{[ÿ ÓëÀÿäæ ̈ æBô {ÓSëÝçLÿÀÿ Ó†ÿLÿö†ÿæÀÿ ÓÜÿ ̈ Àÿêäæ LÿÀÿç$æ;ÿç æ sêLÿæLÿÀÿ~ {Lÿ¯ÿÁÿ †ÿëþLÿë [ÿë{Üÿô ̄ ÿÀÿó
†ÿëþÀÿ `ÿæÀÿç̈ æQ{Àÿ $#̄ ÿæ {àÿæLÿZÿë þš ÓëÀÿäæ ’ÿçF æ

{Lÿ{¯ÿ Éë~çd Lÿç .....

sêLÿæ DŒæ’ÿ[ÿ{Àÿ μÿæÀÿ†ÿÀÿ μÿíþçLÿæ
μÿæÀÿ†ÿ ̄ ÿçÉ́Àÿ Ó¯ÿȫ ÿõÜÿ†ÿ sêLÿæ DŒæ’ÿ[ÿLÿæÀÿê {’ÿÉþæ[ÿZÿ
þšÀÿë {SæsçF æ Aæþ {’ÿÉ ̄ ÿç̈ ëÁÿ ̈ Àÿçþæ~{Àÿ sêLÿæ
÷̈Öì†ÿ Lÿ{Àÿ F¯ÿó A{[ÿLÿ {’ÿÉLÿë {¾æSæB$æF æ

μÿæÀÿ†ÿêß sêLÿæ Lÿ¸æ[ÿêSëÝçLÿ  {Lÿæμÿçxÿú þÜÿæþæÀÿê
Óþß{Àÿ FLÿ SëÀÿë†ÿ́ í̈‚ÿö μÿíþçLÿæ S÷Üÿ~ LÿÀÿç$#àÿæ F¯ÿó
¯ÿçÉ́ Ó́æ×¿ Lÿæ¾ö¿Lÿ÷þLÿë Aæþ {’ÿÉÀÿ Óþ$ö[ÿ fæÀÿç
ÀÿÜÿçdç æ

{ÀÿæSÀÿ  `ÿçLÿçûæ
¾’ÿç AæþÀÿ ÷̈†ÿçÀÿäæ ¨÷~æÁÿê AæþLÿë FLÿ ÓóLÿ÷æþLÿ {ÀÿæS ¯ÿçÀÿë•{Àÿ ÓëÀÿäæ {’ÿ¯ÿæ{Àÿ ¯ÿçüÿÁÿ ÜÿëF, {†ÿ{¯ÿ
Aæ{þ AÓë× {ÜÿæB¨Ýë F¯ÿó xÿæNÿÀÿZÿ ¨æQLÿë ¾ç̄ ÿæLÿë ¨Ýç$æF æ xÿæNÿÀÿ AæþLÿë ¯ÿêfæ~ë[ÿæÉê ¯ÿæ

÷̈†ÿçfê¯ÿLÿ(Aæ+ç̄ ÿæ{ßæsçOÿ) [ÿæþLÿ IÌ™ {’ÿB¨æÀÿ;ÿç ¾æÜÿæ {ÀÿæS ÓõÎç LÿÀÿç$#̄ ÿæ ¯ÿêfæ~ëLÿë þæÀÿç’ÿçF æ
Aæ+ç̄ ÿæ{ßæsçLÿúÓú {Lÿ¯ÿÁÿ ¯ÿêfæ~ë ÓóLÿ÷þ~ ÿ̄çÀÿë•{Àÿ Lÿæþ Lÿ{Àÿ, LÿæÀÿ~ {Óþæ{[ÿ [ÿç”}Î μÿæ ÿ̄{Àÿ ¯ÿêfæ~ë
{LÿæÌÀÿ AóÉSëÝçLÿë [ÿÎ LÿÀÿ;ÿç ¾æÜÿæ þ~çÌ Lÿçºæ A[ÿ¿ ̈ ÷æ~ê {LÿæÌvÿæÀÿë μÿçŸ æ Aæ+ç̄ ÿæ{ßæsçLÿÛ Aæ’ÿç̈ ÷æ~ê H
μÿí†ÿæ~ë {¾æSëô {ÜÿD$#̄ ÿæ ÓóLÿ÷þ~ ÿ̄çÀÿë•{Àÿ Lÿæþ Lÿ{Àÿ [ÿæÜÿ] æ

xÿLÿuÀÿ þÜÿæÀÿæf LÿçÉ[ÿ μÿæ[ÿ f{~ ¨÷Óç• μÿæÀÿ†ÿêß xÿæNÿÀÿ F¯ÿó {¯ÿðjæ[ÿçLÿ
$#{àÿ æ {fð̄ ÿ ̈ ÷¾ëNÿç̄ ÿç’ÿ¿æ (¯ÿæ{ßæ{s{Lÿ§æ{àÿæfê)¯ÿçμÿæSÀÿ Ó`ÿç̄ ÿ({Ó{Lÿ÷sæÀÿç)
μÿæ¯ÿ{Àÿ {Ó μÿæÀÿ†ÿ{Àÿ ̄ ÿçjæ[ÿ F ÿ̄ó Óõf[ÿÉêÁÿ†ÿæLÿë { ÷̈æûæÜÿç†ÿ LÿÀÿç$#{àÿ æ {Ó
{ÀÿæsæμÿæBÀÿÓú sêLÿæ ̄ ÿçLÿÉç†ÿ LÿÀÿç̄ ÿæ{Àÿ FLÿ SëÀÿë†ÿ́̈ í‚ÿö μÿíþçLÿæ S÷Üÿ~ LÿÀÿç$#{{àÿ
¾æÜÿæ ¨çàÿæþæ[ÿZÿë †ÿÀÿÁÿ læÝæÀÿë Àÿäæ Lÿ{Àÿ æ {Ó Óëàÿμÿ þíàÿ¿{Àÿ Ó́æ×¿
{Ó¯ÿæ ÓõÎç LÿÀÿç̄ ÿæ¨æBô S{ ÿ̄Ì~æLÿë ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæ{Àÿ ¯ÿçÉǽÓ LÿÀÿë$#{àÿ
F ÿ̄ó μÿæÀÿ†ÿÀÿ Ó´æ×¿ F ÿ̄ó {fð̄ ÿ ÷̈¾ëNÿç ¯ÿç’ÿ¿æ {ä†ÿ÷{Àÿ FLÿ ¯ÿÝ ¨Àÿç̄ ÿˆÿö[ÿ
Aæ~ç$#{àÿ æ

f{~ {¯ÿðjæ[ÿçLÿ ÜÿëA
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Though antibiotics are effective in protecting us against bacterial infections and have saved
millions of lives since their discovery, their indiscriminate use has led to a decline in their
effectiveness (Fig. 2.5a). Nowadays, there are news headlines about antibiotic resistance, a
phenomenon where bacteria that were earlier killed by a given antibiotic are found to survive
and multiply despite treatment with that antibiotic. This makes common infections harder
to treat and increases the risk of complications, prolonged illness, and even death.

Discovery of the first antibiotic, Penicillin and Tetracycline
Penicillin was discovered in 1928 by Alexander Fleming, a
bacteriologist from London. While studying harmful bacteria, he
noticed that a mould on a discarded petri dish stopped the bacteria
from growing. He realized the mould released a substance that killed
the bacteria. This chance discovery led to the discovery of penicillin,
the first antibiotic used to treat bacterial infections.

Think like a scientist

Discovery of Tetracycline :
Dr. Yellapragada Subba Rao, born in 1895 in Bhimavaram of Andhra
Pradesh, was a biochemist. He discovered many drugs(medicines).
He is called a “Wizard man of the wonder drugs”. In his childhood,
he lost his brother due to disease plague. He felt very sad and decided
to find a medicine for that disease. Finally, he discovered tetracyline
to cure plague.

Fig.2.5(a) spread of antibiotic-resistant bacteria in community

How resistant
bacteria spread
through humans

Development of resistance
in the bacteria in animalsAP SCERT
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Aæ+ç̄ ÿæ{ßæsçLÿú ¯ÿêfæ~ë ÓóLÿ÷þ~Àÿë AæþLÿë Àÿäæ LÿÀÿç̄ ÿæ{Àÿ ÷̈μÿæ¯ÿÉæÁÿê {ÜÿæB$#{àÿ þš F¯ÿó FÜÿæÀÿ Aæ¯ÿçÍæÀÿ
¨ÀÿvÿæÀÿë àÿä àÿä fê¯ÿ[ÿ Àÿäæ LÿÀÿç$#{àÿ Lÿç;ÿë FÜÿæÀÿ A¯ÿç̀ ÿæÀÿç†ÿ ¯ÿ¿¯ÿÜÿæÀÿ {¾æSëô FÜÿæÀÿ ÷̈μÿæ¯ÿ{Àÿ Üÿ÷æÓ Wsçdç
`ÿç†ÿ a  > AæfçLÿæàÿç Aæ+ç̄ ÿæ{ßæsçLÿú ÷̈†ÿç{Àÿæ™ ¯ÿçÌß A{[ÿLÿ Óºæ’ÿ¨†ÿ÷{Àÿ Q¯ÿÀÿÀÿ Éç{Àÿæ[ÿæþæ ¨æàÿsçdç æ
FÜÿç ̄ ÿçÌßsç {ÜÿDdç- ̈ í̄ ÿöÀÿë FLÿ [ÿ”}Î Aæ+ç̄ ÿæ{ßæsçLÿú ’ÿ́æÀÿæ þÀÿç¾æD$#̄ ÿæ ̄ ÿêfæ~ë ̄ ÿ̂ ÿöþæ[ÿ {ÓÜÿç Aæ+ç̄ ÿæ{ßæsçLÿú
’ÿǽÀÿæ `ÿçLÿçûæ ¨{Àÿ ¯ÿç ÿ̄oç ÀÿÜÿëd;ÿç F¯ÿó ¯ÿóÉ¯ÿõ•ç LÿÀÿç̄ ÿæ {’ÿQæ¾æDdç æ FÜÿæ Óæ™æÀÿ~ ÓóLÿ÷þ~Àÿ `ÿçLÿçûæ
LÿÀÿç̄ ÿæ LÿÎLÿÀÿ LÿÀÿç$æF †ÿ$æ {ÀÿæSÀÿ fsçÁÿ†ÿæ, ’ÿêWöLÿæÁÿê[ÿ AÓë×†ÿæ ¯ÿõ•ç LÿÀÿç̄ ÿæ  ÓÜÿç†ÿ þõ†ÿ¿ëÀÿ LÿæÀÿ~ þš
{ÜÿæB¨æ{Àÿ >

¨÷$þ Aæ¯ÿçÍõ†ÿ ¯ÿêfæ~ë[ÿæÉê(Aæ+ç̄ ÿæ{ßæsçLÿú)- {¨[ÿçÓçàÿç[ÿú H {ss÷æÓæBLÿâç[ÿ 
{¨[ÿçÓçàÿç[ÿú àÿƒ[ÿÀÿ f{~ ̄ ÿêfæ~ë̄ ÿç†ÿú(¯ÿ¿æ{LuÿÀÿçH{àÿæfçÎ) Aæ{àÿLÿúfæƒæÀÿ {üÿâþçóZÿ
’ÿ́æÀÿæ {Àÿ Aæ ÿ̄çÍæÀÿ LÿÀÿæ¾æB$#àÿæ æ ä†ÿçLÿæÀÿLÿ ̄ ÿêfæ~ë Ašß[ÿ LÿÀÿë$#̄ ÿæ Óþß{Àÿ
{Ó àÿä¿ Lÿ{àÿ {¾ FLÿ üÿç̧ ç ¨Àÿç†ÿ¿Nÿ Lÿæ`ÿ¨æ†ÿ÷({¨s÷çxÿçÓú) D¨{Àÿ ÿ̄êfæ~ëÀÿ
¯ÿõ•çLÿë ÿ̄¢ÿ LÿÀÿç{’ÿB$#àÿæ æ {Ó A[ÿëμÿ¯ÿ Lÿ{àÿ {¾ {ÓÜÿç üÿç̧ ç F¨Àÿç FLÿ ¨’ÿæ$ö
[ÿçSö†ÿ Lÿ{Àÿ ¾æÜÿæ {ÀÿæSLÿæÀÿLÿ ¯ÿêfæ~ëLÿë þæÀÿç {’ÿB$#àÿæ > FÜÿç AæLÿÓ½çLÿ Aæ¯ÿçÍæÀÿ
Üÿ] {¨[ÿçÓçàÿç[ÿú μÿÁÿç ÿ̄êfæ~ë[ÿæÉêÀÿ ÓõÎç Lÿàÿæ > ¾æÜÿæ ¯ÿêfæ~ë ÓóLÿ÷þ~Àÿ `ÿçLÿçûæ ¨æBô ¯ÿ¿¯ÿÜÿõ†ÿ
¨÷$þ Aæ+ç¯ÿæ{ßæsçLÿú æ

{ ÿ̄ðjæ[ÿçLÿZÿ μÿÁÿç `ÿç;ÿæ LÿÀÿ

Aæ¤ÿ÷̈ ÷{’ÿÉÀÿ μÿêþæH́æÀÿþú vÿæ{Àÿ þÓçÜÿæ{Àÿ f[ÿ½S÷Üÿ~ LÿÀÿç$#̄ ÿæ xÿLuÿÀÿ
{ßàÿâæ ÷̈SÝæ Óë³æÀÿæH f{~ ̄ ÿæ{ßæ{LÿþçÎ $#{àÿ> {Ó A{[ÿLÿ IÌ™ Aæ ÿ̄çÍæÀÿ
LÿÀÿç$#{àÿ> †ÿæZÿë "AæÊÿ¾ö¿f[ÿLÿ IÌ™Àÿ ¾æ’ÿëSÀÿ' LÿëÜÿæ¾æF> ¨çàÿæ’ÿç{[ÿ {Ó
{ â̈Sú {ÀÿæS LÿæÀÿ~Àÿë [ÿçf μÿæBZÿë ÜÿÀÿæB$#{àÿ > {Ó ̄ ÿÜÿë†ÿ ’ÿë…Q A[ÿëμÿ¯ÿ Lÿ{àÿ
F ÿ̄ó {ÓÜÿç {ÀÿæS ¨æBô FLÿ IÌ™ ¯ÿæÜÿæÀÿ LÿÀÿç̄ ÿæLÿë [ÿçÑˆÿç {[ÿ{àÿ > {ÉÌ{Àÿ,
{Ó { â̈Sú{ÀÿæSLÿë `ÿçLÿçûæ LÿÀÿç̄ ÿæ ¨æBô {ss÷æÓæBLÿâç[ÿú Aæ¯ÿçÍæÀÿ Lÿ{àÿ >

{ss÷æÓæBLÿâç[ÿúÀÿ Aæ¯ÿçÍæÀÿ

`ÿç†ÿ÷ a Óþæf{Àÿ Aæ+ç̄ ÿæ{ßæsçLÿú  ÷̈†ÿç{Àÿæ™ê ¯ÿêfæ~ëÀÿ ¯ÿ¿æ ç̈̄ ÿæ
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Activity 2.7: Let us infer

 Study the infographic given in Fig. 2.5b. How do you think the antibiotic

resistance has been developed in bacterial pathogens? What precautions may

be taken to r antibiotic resistance?

 To tackle the problem of antibiotic resistance, we must use antibiotics wisely-

only when prescribed by a doctor, in the correct dose, and for the right duration.

Avoiding unnecessary use helps prevent the rise of resistant bacteria and keeps

antibiotics effective for future generations.

HOW BACTERIA BECAME RESISTANT TO ANTIBIOTICS?

AP SCERT
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Lÿæ¾ö¿LÿÁÿæ¨ 2.7 : AæÓ ̈ í̄ ÿöæ[ÿëþæ[ÿ LÿÀÿç̄ ÿæ/ {¯ÿæ™ {Üÿ¯ÿæ

l  ¨÷’ÿˆÿ B[ÿú{üÿæS÷æüÿçLÿúLÿë Ašß[ÿ LÿÀÿ æ {ÀÿæS ÓõÎçLÿæÀÿê ÿ̄êfæ~ë{Àÿ Aæ+ç̄ ÿæ{ßæsçLÿú ÷̈†ÿç{Àÿæ™ Lÿç̈ Àÿç
¯ÿçLÿÉç†ÿ {ÜÿæBdç {¯ÿæàÿç †ÿë{þ µÿæ¯ÿëd ? Aæ+ç̄ ÿæ{ßæsçLÿú ÷̈†ÿç{Àÿæ™Lÿë Üÿ÷æÓ LÿÀÿç̄ ÿæ ¨æBô Aæ{þ {LÿDô
Ó†ÿLÿö†ÿæ A¯ÿàÿº[ÿ LÿÀÿç̈ æÀÿç̄ ÿæ ?

l Aæ+ç̄ ÿæ{ßæsçLÿú ̈ ÷†ÿç{Àÿæ™ ÓþÓ¿æÀÿ þëLÿæ¯ÿçàÿæ LÿÀÿç̄ ÿæ¨æBô {Lÿ¯ÿÁÿ A[ÿëµÿí†ÿçÓ¸Ÿ xÿæNÿÀÿZÿ ̈ ÀÿæþÉö{Àÿ
D¨¾ëNÿ þæ†ÿ÷æ H [ÿç{”öÉç†ÿ Óþß A[ÿëÓæ{Àÿ ÿ̄¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæ æ A[ÿæ¯ÿÉ¿Lÿ ¯ÿ¿¯ÿÜÿæÀÿLÿë ÷̈†ÿçÜÿ†ÿ Lÿ{àÿ
¨÷†ÿç{Àÿæ™ê ¯ÿêfæ~ëÀÿ ¯ÿõ•çLÿë {ÀÿæLÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ þç{Áÿ F ÿ̄ó F ÿ̄ó µÿ¯ÿçÌ¿†ÿ ç̈Þç ¨æBô Aæ+ç̄ ÿæ{ßæsçLÿú
Lÿë ÷̈µÿæ¯ÿÉæÁÿê Àÿ{Q>

`ÿç†ÿ÷ 2.5(b): Aæ+ç¯ÿæ{ßæsçLÿú  ¨÷†ÿç{Àÿæ™ê ¯ÿêfæ~ëÀÿ ÿ̄çLÿæÉ F¯ÿó ¨÷†ÿç{Àÿæ™Lÿ ¨’ÿ{ä¨

Aæ+ç̄ ÿæ{ßæsçLÿú  ÷̈†ÿç ¯ÿêfæ~ë  Lÿç̈ Àÿç  ÷̈†ÿç{Àÿæ™ê  ÜÿëF ?

Lÿçdç A~ëfê¯ÿ
Aæ+ç̄ ÿæ{ßæsçLÿú ÷̈†ÿç

÷̈†ÿç{Àÿæ™ ¯ÿçLÿÉç†ÿ
LÿÀÿ;ÿç >

{¾{†ÿ{¯ÿ{Áÿ
Aæ+ç̄ ÿæ{ßæsçLÿú {ÀÿæS
ÓõÎçLÿæÀÿê ¯ÿêfæ~ëLÿë
þæÀÿç’ÿçF, {Óþæ{[ÿ

ÉÀÿêÀÿLÿë ÓóLÿ÷þ~Àÿë Àÿäæ
LÿÀÿë$#¯ÿæ µÿàÿ ¯ÿêfæ~ëLÿë þš

þæÀÿç’ÿçF >

ÉÀÿêÀÿ{Àÿ
Aæ+ç¯ÿæ{ßæsçLÿú
÷̈†ÿç{Àÿæ™ê ¯ÿêfæ~ë
¯ÿõ•ç ¨æF >

Lÿçdç ̄ ÿêfæ~ë A[ÿ¿ ̄ ÿêfæ~ëLÿë
Aæ+ç̄ ÿæ{ßæsçLÿú ÷̈†ÿç{Àÿæ™
×æ[ÿæ;ÿÀÿ LÿÀÿ;ÿ ç, ¾æÜÿæ
A™#Lÿ ÓþÓ¿æ ÓõÎç Lÿ{Àÿ >

{þæ þæAæZÿ ¨æBô {þæ{†ÿ
Aæ+ç̄ ÿæ{ßæsçLÿú ’ÿÀÿLÿæÀÿ > †ÿæZÿÀÿ
SÁÿæ ¾¦~æ F¯ÿó fÀ́ÿ {ÜÿæBdç >

†ÿë{þ xÿæNÿÀÿZÿvÿæÀÿë FLÿ
{ ÷̈ÓLÿ÷ç̈ Ó[ÿú {[ÿ̄ ÿæLÿë ̈ Ýç̄ ÿ >

Aæ¨~ Lÿ'~ Aæ¨~Zÿ {SæÀÿëþæ[ÿZÿë
Aæ+ç̄ ÿæ{ßæsçLÿú {’ÿDd;ÿç >

 [ÿæ'> þëô {Lÿò~Óç Aæ+ç̄ ÿæ{ßæsçLÿú
¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿë[ÿæÜÿ] >

[ÿ æ .... [ÿ æ †ÿ ëþÀÿ {SæÀÿ ëþæ[ÿZÿ ë
Aæ+ç̄ ÿæ{ßæsçLÿú B{qLÿúÓ[ÿú ’ÿçA [ÿæÜÿ] >

[ÿ{`ÿ†ÿú FÜÿæ Aæ+ç¯ÿæ{ßæsçLÿú
÷̈†ÿç{Àÿæ™ ¯ÿçLÿÉç†ÿ LÿÀÿç̄ ÿ >
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Snapshots

 Health means complete physical, mental, and social well-being — not just the
absence of disease.

 Being happy helps us stay active and healthy, and good health also improves our
mood. Health and happiness are closely related.

 A disease affects the normal working of the body or mind.
 Symptoms are what we feel (like pain or tiredness); signs are what can be seen or

measured (like fever or rash).
 Non-communicable diseases like diabetes and heart disease are caused by lifestyle

and environmental factors, not germs. They can often be prevented with healthy
habits, lifestyle changes, and regular exercise.

 Infectious diseases are caused by pathogens like bacteria, viruses, or worms.
 Our immune system helps protect us from harmful pathogens.
 Vaccines train the immune system using dead, weakened, or harmless parts of a

germ to prevent disease.
 Diagnosis and treatment are important for managing and curing diseases.

Traditional medicine systems like Ayurveda, Siddha, and Unani have been used in
India for many years to manage common health problems. They use natural substances like
herbs, oils, and minerals for managing illnesses and promoting recovery, and focus on a
healthy lifestyle and balanced diet. While these systems can help with some conditions, and
are useful for everyday well-being, they may not be effective for all diseases and at all
stages.

Therapies for non-communicable diseases focus on managing symptoms and improving
quality of life through medication, lifestyle changes, and rehabilitation. Early diagnosis and
continuous care are key to control the disease progression and prevent complications.

Keywords

Air Quality Index Pathogens Vectors

Parasites Deficiency disesases Chronic diseases

Immunity acquired immunity Antibiotics

Basic hygiene
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Óóäç© ̀ ÿç†ÿ÷
¨ Óǽ×¿ LÿÜÿç{àÿ {Lÿ ÿ̄Áÿ {ÀÿæSÀÿ A[ÿë̈ ×ç†ÿç [ÿë{Üÿô ÿ̄Àÿó Ó í̧‚ÿö ÉæÀÿêÀÿçLÿ, þæ[ÿÓçLÿ F¯ÿó ÓæþæfçLÿ

Óë×†ÿæLÿë ¯ÿëlæB$æF æ
¨ QëÓç{Àÿ ÀÿÜÿç̄ ÿæ ’ÿ́æÀÿæ Aæ{þ ÓLÿ÷çß H Óë× ÀÿÜÿç$æD F¯ÿó Dˆÿþ Ó́æ×¿ þš AæþÀÿ þæ[ÿÓçLÿ

A¯ÿ×æLÿë DŸ†ÿ Lÿ{Àÿ æ ÉæÀÿêÀÿçLÿ Óǽ×¿ F¯ÿó QëÓç A[ÿëµÿ¯ÿ LÿÀÿç̄ ÿæ ¨ÀÿØÀÿ ¨Àÿç̈ íÀÿLÿ æ
¨ FLÿ {ÀÿæS ÉÀÿêÀÿ Lÿçºæ þ[ÿÀÿ Óæ™æÀÿ~ Lÿæ¾ö¿Lÿë ÷̈µÿæ¯ÿç†ÿ Lÿ{Àÿ æ
¨ àÿä~SëÝçLÿ {ÜÿDdç ¾æÜÿæ Aæ{þ A[ÿëµÿ¯ÿ LÿÀÿë ({¾¨ÀÿçLÿç ¾¦~æ Lÿçºæ LÿÈæ;ÿç), Lÿç;ÿë Ó{Zÿ†ÿSëÝçLÿ

{’ÿQæ¾æB¨æ{Àÿ Lÿçºæ þæ¨ LÿÀÿæ¾æB¨æ{Àÿ ({¾¨ÀÿçLÿç f´Àÿ Lÿçºæ ÉÀÿêÀÿ{Àÿ ’ÿæS) æ
¨ þ™ë{þÜÿ F ÿ̄ó Üÿõ’ÿú{ÀÿæS ¨Àÿç A~ÓóLÿ÷þç†ÿ {ÀÿæSSëÝçLÿ fê¯ÿæ~ë ’ÿǽÀÿæ [ÿë{Üÿô ̄ ÿÀÿó fê¯ÿ[ÿ{ÉðÁÿê

F¯ÿó ̈ Àÿç{¯ÿÉS†ÿ LÿæÀÿ~ ’ÿǽÀÿæ {ÜÿæB$æF æ Óë× Aµÿ¿æÓ, fê¯ÿ[ÿ{ÉðÁÿê ̈ Àÿç̄ ÿˆÿö[ÿ F¯ÿó [ÿçßþç†ÿ
¯ÿ¿æßæþ ’ÿ́æÀÿæ FSëÝçLÿë ¨÷æß†ÿ… {ÀÿæLÿæ¾æB¨æÀÿç̄ ÿ æ

¨ ÓóLÿ÷æþLÿ {ÀÿæSSëÝçLÿ ÿ̄êfæ~ë, µÿë†ÿæ~ë Lÿçºæ Lÿõþç ’ÿ́æÀÿæ ÓõÎç {ÜÿæB$æF æ
¨ AæþÀÿ {ÀÿæS ̈ ÷†ÿç{Àÿæ™Lÿ ̈ ÷~æÁÿê AæþLÿë ä†ÿçLÿæÀÿLÿ {ÀÿæSLÿæÀÿLÿ A~ëfê¯ÿZÿ vÿæÀÿë Àÿäæ LÿÀÿç̄ ÿæ{Àÿ

ÓæÜÿæ¾¿ Lÿ{Àÿ æ
¨fê¯ÿæ~ëÀÿ þõ†ÿ, ’ÿë̄ ÿöÁÿ Lÿçºæ A~ä†ÿçLÿæÀÿLÿ AóÉ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç, sêLÿæ {ÀÿæSLÿë {ÀÿæLÿç̄ ÿæ ¨æBô

ÉÀÿêÀÿÀÿ ÷̈†ÿçÀÿäæ ¨÷~æÁÿêLÿë †ÿæàÿçþ ’ÿçF æ
¨ {ÀÿæSÀÿ ¨Àÿç̀ ÿæÁÿ[ÿæ F ÿ̄ó [ÿçÀÿæLÿÀÿ~ ¨æBô {ÀÿæSÀÿ `ÿçÜÿ§s F ÿ̄ó `ÿçLÿçûæ A†ÿ¿;ÿ SëÀÿë†ÿ´̈ í‚ÿö æ

Óæ™æÀÿ~ Ó́æ×¿ ÓþÓ¿æ ¨Àÿç̀ ÿæÁÿ[ÿæ ¨æBô Aæßë{¯ÿö’ÿ, Óç• F ÿ̄ó ßë[ÿæ[ÿç µÿÁÿç ¨æÀÿ¸ÀÿçLÿ IÌ™ ÷̈~æÁÿê
¯ÿÜÿë ¯ÿÌö ™Àÿç µÿæÀÿ†ÿÀÿ ¯ÿ¿¯ÿÜÿõ†ÿ {ÜÿæBAæÓëdç æ {Óþæ{[ÿ {ÀÿæSÀÿ ¨Àÿç̀ ÿæÁÿ[ÿæ F¯ÿó Aæ{ÀÿæS¿ àÿæµÿ LÿÀÿç̄ ÿæ
¨æBô {`ÿÀÿþíÁÿç, {†ÿàÿ F¯ÿó Q~çf ¨’ÿæ$ö µÿÁÿç ÷̈æLÿõ†ÿçLÿ ’ÿ÷̄ ÿ¿Àÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿ;ÿç F¯ÿó FLÿ Óë× fê¯ÿ[ÿ{ÉðÁÿê
†ÿ$æ ÓëÌþ Qæ’ÿ¿ D¨{Àÿ šæ[ÿ  ’ÿçA;ÿç > ¾’ÿçH FÜÿç ¯ÿ¿¯ÿ×æ {Lÿ{†ÿLÿ ¨Àÿç×ç†ÿç{Àÿ {’ÿð[ÿ¢ÿç[ÿ Óë×†ÿæ ¨æBô
D¨{¾æSê, Lÿç;ÿë {ÓSëÝçLÿ ÓþÖ ¨÷LÿæÀÿ {ÀÿæS H {ÀÿæSÀÿ Ó¯ÿë ÖÀÿ ¨æBô ¨÷µÿæ¯ÿÉæÁÿê {ÜÿæB[ÿ¨æ{Àÿ æ

A~ÓóLÿ÷þ~ {ÀÿæSÀÿ `ÿçLÿçûæ, IÌ™, fê¯ÿ[ÿ{ÉðÁÿê{Àÿ ¨Àÿç̄ ÿˆÿö[ÿ F ÿ̄ó ë̈[ÿ¯ÿöæÓ þæšþ{Àÿ fê¯ÿ[ÿÀÿ
Së~ ÿ̄ˆÿæ Óë™æÀÿç̄ ÿæ D¨{Àÿ SëÀÿë†ÿ́ ’ÿçAæ¾æF > {ÀÿæSÀÿ ¯ÿõ•çLÿë [ÿçß¦~ LÿÀÿç̄ ÿæ F¯ÿó fsçÁÿ†ÿæLÿë {ÀÿæLÿç̄ ÿæ ¨æBô
÷̈æÀÿ»çLÿ {ÀÿæS [ÿçÀÿí̈ ~ H [ÿçÀÿ;ÿÀÿ ¾[ÿ# A†ÿ¿;ÿ fÀÿëÀÿê A{s >

þëQ¿ É±ÿæ¯ÿÁÿê

¯ÿæßë Së~¯ÿˆÿæ Óí̀ ÿLÿ {ÀÿæSLÿæÀÿL ¯ÿæÜÿLÿ

¨Àÿfê¯ÿê Aµÿæ¯ÿf[ÿç†ÿ {ÀÿæS ’ÿêWöLÿæÁÿê[ÿ ÀÿæS

{ÀÿæS ¨÷†ÿç{Àÿæ™Lÿ ÉNÿç Af}†ÿ {ÀÿæS ¨÷†ÿç{Àÿæ™Lÿ ÉNÿç ¯ÿêfæ~ë[ÿæÉê

{þòÁÿçLÿ Ó´bÿ†ÿæ
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Keep the curiosity alive

Cold and flu Typhoid Diabetes Asthma Chicken pox

1. Group the diseases shown in the images as communicable or non-communicable.

2. Diseases can be broadly grouped into communicable and non-communicable diseases.
From the options given below, identify the non-communicable diseases.
(i) Typhoid (ii) Asthma (iii) Diabetes (iv) Measles
(a) (i) and (ii) (b) (ii) and (iii) (c) (i) and (iv) (d) (ii) and (iv)

3. There is a flu outbreak in your school. Several classmates are absent, while some are
still coming to school coughing and sneezing.
(i) What immediate actions should the school take to prevent further spread?
(ii) If your classmate, who shares the bench with you, starts showing symptoms of the
flu, how can you respond in a considerate way without being rude or hurtful?
(iii) How can you protect yourself and others from getting infected in this situation?

4. Your family is planning to travel to another city where malaria is prevalent.
(i) What precautions should you take before, during, and after the trip?
(ii) How can you explain the importance of mosquito nets or repellents to your sibling?
(iii) What could happen if travellers ignore health advisories in such areas?

5. Your uncle has started smoking just to fit in with his friends, even though it is well
known that smoking can seriously harm health and even cause death.
(i) What would you say to him to make him stop, without being rude?
(ii) What would you do if your friend offers you a cigarette at a party?
(iii) How can schools help prevent students from indulging in such harmful habits?

6. Saniya claims to her friend Vinita that “Antibiotics can cure any infection, so we don’t
need to worry about diseases.” What question(s) can Vinita ask her to help Saniya
understand that her statement is incorrect?

7. Imagine you are in charge of a school health campaign. What key messages would
ou use to reduce communicable and non-communicable diseases?

8. It is recommended that we should not take an antibiotic for a viral infection like a
cold, a cough, or flu. Can you provide the possible reason for this recommendation?

9. Which disease(s) among the following may spread if drinking water gets contaminated
by the excreta from an infected person?
Hepatitis A, Tuberculosis, Poliomyelitis, Cholera, Chickenpox.

AP SCERT



285c ùgâYú Rúa aòmû^

fçjæÓæLÿë  ̄ ÿfæß ÀÿQ
`ÿç†ÿ÷{Àÿ ’ÿÉöæ¾æB$#̄ ÿæ {ÀÿæSSëÝçLÿë ÓóLÿ÷æþLÿ Lÿçºæ A~ÓóLÿ÷æþLÿ μÿæ¯ÿ{Àÿ {É÷~êμÿëNÿ LÿÀÿ æ

{ÀÿæSSëÝçLÿ ¯ÿ¿æ¨Lÿ μÿæ¯ÿ{Àÿ ÓóLÿ÷æþLÿ F¯ÿó A~ÓóLÿ÷æþLÿ {ÀÿæS{Àÿ ¯ÿçμÿNÿ LÿÀÿæ¾æB¨æÀÿç̄ ÿ æ †ÿ{Áÿ
’ÿçAæ¾æB$#̄ ÿæ ¯ÿçLÿÅÿSëÝçLÿÀÿë A~ÓóLÿ÷æþLÿ {ÀÿæSSëÝçLÿë `ÿçÜÿ§s LÿÀÿ æ
i  sæBüÿFÝú ii Aæ×þæ iii þ™ë{þÜÿ iv þçÁÿçþçÁÿæ
a i H ii b ii H iii c i H iv d ii H iv
†ÿëþ ÿ̄ç’ÿ¿æÁÿßÀÿ üÿâìÀÿ ÷̈{Lÿæ¨ `ÿæàÿçdç æ A{[ÿLÿ ÓÜÿ¨ævÿê A[ÿë̈ ×ç†ÿç Ad;ÿç, {Ó{†ÿ{¯ÿ{Áÿ þš Lÿçdç ç̈àÿæ
LÿæÉç̄ ÿæ F¯ÿó dçZÿç̄ ÿæ ÓÜÿ ¯ÿç’ÿ¿æÁÿßLÿë AæÓëd;ÿç æ
i A™#Lÿ ¯ÿ¿æ ç̈̄ ÿæLÿë {ÀÿæLÿç̄ ÿæ ¨æBô ¯ÿç’ÿ¿æÁÿß †ÿëÀÿ;ÿ Lÿ'~ ¨’ÿ{ä¨ {[ÿ¯ÿæ D`ÿçç†ÿú ?
ii ¾’ÿç †ÿëþ ¨æQ{Àÿ ¯ÿÓë$#̄ ÿæ ÓÜÿ¨ævÿêZÿ vÿæ{Àÿ üÿâì Àÿ àÿä~ {’ÿQæ’ÿçF, {†ÿ{¯ÿ †ÿë{þ Lÿç̈ Àÿç μÿ’ÿ÷ H
¯ÿç`ÿæÀÿÉêÁÿ μÿæ¯ÿ{Àÿ ÷̈†ÿçLÿ÷çßæ ¨÷’ÿÉö[ÿ LÿÀÿç̄ ÿ ?
iii †ÿë{þ FÜÿç ¨Àÿç×ç†ÿç{Àÿ Lÿç̈ Àÿç [ÿçfLÿë F ÿ̄ó A[ÿ¿þæ[ÿZÿë ÓóLÿ÷þç†ÿ {Üÿ¯ÿæÀÿë Àÿäæ LÿÀÿç̈ æÀÿç̄ ÿ ?
†ÿëþ ¨Àÿç̄ ÿæÀÿ þ¿æ{àÿÀÿçAæ ¯ÿ¿æ¨ç$#¯ÿæ A[ÿ¿ FLÿ ÓÜÿÀÿLÿë ¾æ†ÿ÷æ LÿÀÿç̄ ÿæLÿë {¾æf[ÿæ LÿÀÿëd;ÿç æ
i ¾æ†ÿ÷æ í̈̄ ÿöÀÿë, ¾æ†ÿ÷æ Óþß{Àÿ F ÿ̄ó ¾æ†ÿ÷æ ¨{Àÿ †ÿë{þ Lÿ'~ Ó†ÿLÿö†ÿæ A¯ÿàÿº[ÿ LÿÀÿç̄ ÿæ D`ÿç†ÿú ?
ii †ÿë{þ †ÿëþÀÿ μÿæBμÿD~êZÿë þÉæÀÿê H þÉæ ÷̈†ÿç{Àÿæ™LÿÀÿ SëÀÿë†ÿ ́Lÿç̈ Àÿç ¯ÿëlæB ¨æÀÿç̄ ÿ ?
iii FμÿÁÿç AoÁÿ{Àÿ ¾æ†ÿ÷êþæ{[ÿ Óǽ×¿ ¨ÀÿæþÉöLÿë A~{’ÿQæ Lÿ{àÿ Lÿ'~ {ÜÿæB¨æ{Àÿ?
™íþ¨æ[ÿ ’ÿǽÀÿæ Ó´æ×¿Àÿ SëÀÿë†ÿÀÿ ä†ÿç ÜÿëF F¯ÿó þõ†ÿ¿ë þš {ÜÿæB¨æ{Àÿ {¯ÿæàÿç f~æ$#̄ ÿæ Ó{ˆÿ,́ †ÿëþÀÿ ’ÿæ’ÿæ/
¯ÿÝ¯ÿæ¨æ {Lÿ¯ÿÁÿ †ÿæZÿ Óæèÿþæ[ÿZÿ ÓÜÿ {¾æS{’ÿ ÿ̄æ ¨æBô ™íþ¨æ[ÿ LÿÀÿç̄ ÿæ AæÀÿ» LÿÀÿçd;ÿç >
i Lÿ{vÿæÀÿ [ÿ {ÜÿæB †ÿæZÿë ¯ÿ¢ÿ LÿÀÿç̄ ÿæ¨æBô †ÿë{þ Lÿ'~ LÿÜÿç̄ ÿ ?
ii ¾’ÿç †ÿëþÀÿ ¯ÿ¤ÿë FLÿ {μÿæfç{Àÿ †ÿëþLÿë ÓçSæ{ÀÿsúsçF ’ÿçA;ÿç, {†ÿ{¯ÿ †ÿë{þ Lÿ'~ LÿÀÿç̄ ÿ ?
iii ÿ̄ç’ÿ¿æÁÿßSëÝçLÿ Éçäæ$öêþæ[ÿZÿë F¨Àÿç ä†ÿçLÿæÀÿLÿ Aμÿ¿æÓÀÿë [ÿç̄ ÿõ̂ ÿ ÀÿÜÿç̄ ÿæ æ̈Bô Lÿç̈ Àÿç ÓæÜÿæ¾¿ LÿÀÿç̈ æÀÿ{ ÿ̄ ?
Óæ[ÿçßæ †ÿæÀÿ Óæèÿ ¯ÿç[ÿç†ÿæLÿë "Aæ+ç̄ ÿæ{ßæsçLÿú {¾{Lÿò~Óç ÓóLÿ÷þ~Àÿë AæþLÿë Àÿäæ LÿÀÿç̈ æ{Àÿ, {†ÿ~ë AæþLÿë
{ÀÿæS μÿàÿ {Üÿ¯ÿæ ̄ ÿçÌß{Àÿ ̀ ÿç;ÿæ LÿÀÿç̄ ÿæÀÿ Aæ¯ÿÉ¿Lÿ†ÿæ [ÿæÜÿ] ' { ÿ̄æàÿç LÿÜÿçàÿæ > Óæ[ÿçßæ LÿÜÿç$#̄ ÿæ ̄ ÿNÿ ÿ̄¿ μÿëàÿ
Adç {¯ÿæàÿç †ÿæLÿë ¯ÿëlæB¯ÿæ ¨æBô ¯ÿç[ÿç†ÿæ {LÿDô ÷̈É§ ¨`ÿæÀÿç ¨æÀÿç̄ ÿ ?
LÿÅÿ[ÿæ LÿÀÿ {¾ †ÿë{þ FLÿ ̄ ÿç’ÿ¿æÁÿß Ó́æ×¿ Aμÿç¾æ[ÿÀÿ ’ÿæßç†ÿ́{Àÿ Ad æ ÓóLÿ÷æþLÿ F¯ÿó A~ÓóLÿ÷æþLÿ {ÀÿæS
Üÿ÷æÓ LÿÀÿç̄ ÿæ¨æBô †ÿë{þ {LÿDô {LÿDô þëQ¿ ¯ÿæˆÿöæ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿ ?
$ƒæ, LÿæÉ Lÿçºæ üÿâì μÿÁÿç μÿí†ÿæ~ë ÓóLÿ÷þ~ ¨æBô Aæ{þ Aæ+ç̄ ÿæ{ßæsçLÿú {[ÿ¯ÿæ D`ÿç†ÿú [ÿë{Üÿô { ÿ̄æàÿç Óë̈ æÀÿçÉ
LÿÀÿæ¾æBdç æ †ÿë{þ FÜÿç Óë̈ æÀÿçÉÀÿ Ó»æ¯ÿ¿ LÿæÀÿ~ LÿÜÿç̈ æÀÿç̄ ÿ Lÿç ?
¾’ÿç ÓóLÿ÷þç†ÿ ÿ̄¿NÿçZÿ þÁÿ ’ÿǽÀÿæ ¨æ[ÿêß fÁÿ ’ÿíÌç†ÿ ÜÿëF {†ÿ{ ÿ̄ [ÿçþ§àÿçQ#†ÿ þšÀÿë {LÿDô {ÀÿæS ÿ̄¿æ ç̈̄ ÿæÀÿ
Ó»æ¯ÿ[ÿæ ÀÿÜÿçdç ?
{Üÿ¨æsæBsçÓú- A ¾ä½æ, {¨æàÿçHþæBàÿæBsçÓú, ÜÿBfæ F¯ÿó ÜÿæÝüÿësç æ

$ƒæ F¯ÿó üÿâì sæBüÿFÝú þ™ë{þÜÿ Aæ×þæ  ÜÿæÝüÿësç
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Make a bar graph of the number of cases on the Y-axis and the month on the X-axis.
Critically analyse your findings and answer the following:
(i) In which three months were the dengue cases highest?
(ii) In which month(s) were the cases lowest?
(iii) What natural or environmental factors during the peak months might contribute

to the increase in dengue cases?
(iv) Suggest a few preventive steps that the community or government can take before

the peak season to reduce the spread of dengue.
11. When our body encounters a pathogen for the first time, the immune response is

generally low but on exposure to the same pathogen again, the immune response by
the body is much more compared to the first exposure. Why is it so?

Discover, design, and debate

 Read about Indian scientists like Suniti Solomon, Asima Chatterjee, Dr. Yellapragada
Subbarao, Dr. Mary Poonen Lukose for their contributions in the field of health and
diseases.

 The deadly disease smallpox was eradicated by vaccination. Discover how this was done
and why it worked. Debate whether everyone should be required to get vaccinated to
protect others.

 According to current guidelines, learn the correct sequence of steps for performing
cardiopulmonary resuscitation (CPR) on an adult in case of sudden stoppage of breathing.
School may invite a doctor or a professional to demonstrate a mock drill.

 Invite a doctor to the school. Students may be encouraged to interact with the doctor on
the issues of malnutrition, under-nutrition, and over-nutrition.

 If you are given an opportunity to create a health card, what all would you like to include
in it. Create your own health card and have discussion about it.

10. The following table contains information about the number of dengue cases reported
in a hospital over a period of one year:

S.No

Month

No. of dengue cases

S.No

Month

No. of dengue cases
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10. [ÿçþ§àÿçQ#†ÿ ÓæÀÿ~ê{Àÿ FLÿ ¯ÿÌö þš{Àÿ FLÿ xÿæNÿÀÿQæ[ÿæ{Àÿ  Àÿç{¨æsö {ÜÿæB$#̄ ÿæ {xÿèÿë þæþàÿæÀÿ
ÓóQ¿æ ¯ÿçÌß{Àÿ Óí`ÿ[ÿæ ’ÿçAæ¾æBdç :

Lÿ÷. Óó.
þæÓ

{xÿèÿë {ÀÿæSê
ÓóQ¿æ

fæ[ÿëAæÀÿê {üÿ̄ ÿõAæÀÿê þæaÿö F¨÷çàÿ þB fë[ÿú

 fëàÿæB ASÎ {Ó{ üºÀ A{Lÿuæ¯ÿÀÿ [ÿ{μÿºÀÿ xÿç{ÓºÀÿ

Y-Aä{Àÿ {ÀÿæSê ÓóQ¿æ F¯ÿó X-Aä{Àÿ þæÓ {[ÿB FLÿ ¯ÿæÀÿS÷æüÿú †ÿçAæÀÿç LÿÀÿ æ †ÿëþ üÿÁÿæüÿÁÿLÿë
Óþæ{àÿæ`ÿ[ÿæþíÁÿLÿ μÿæ¯ÿ{Àÿ ¯ÿç{ÉâÌ~ LÿÀÿç [ÿçþ§àÿçQ#†ÿ D ÿ̂Àÿ ’ÿçA :
i {LÿDô †ÿç[ÿç þæÓ{Àÿ {xÿèÿë {ÀÿæSêZÿ ÓóQ¿æ Ó¯ÿöæ™#Lÿ $#àÿæ ?
ii {LÿDô þæÓ{Àÿ Ó¯ÿëvÿæÀÿë Lÿþú {ÀÿæSê ÓóQ¿æ $#àÿæ ?
iii Ó ÿ̄öæ™#Lÿ þæþàÿæ $#̄ ÿæ þæÓSëÝçLÿ{Àÿ {LÿDô ̈ ÷æLÿõ†ÿçLÿ Lÿçºæ ̈ Àÿç{¯ÿÉS†ÿ LÿæÀÿ~SëÝçLÿ {xÿèÿë þæþàÿæ
¯ÿõ•ç{Àÿ ÓæÜÿæ¾¿ LÿÀÿç$æB¨æ{Àÿ?
iv {xÿèÿë {ÀÿæSÀÿ ̈ ÷ÓæÀÿLÿë Üÿ÷æÓ LÿÀÿç̄ ÿæ¨æBô {SæÏê Lÿçºæ ÓÀÿLÿæÀÿ ÓóLÿ÷þ~ ̄ ÿõ•ç ̈ æD$#̄ ÿæ J†ÿë ̈ í̄ ÿöÀÿë
Lÿ'~ ÷̈†ÿç{Àÿæ™Lÿ ¨’ÿ{ä¨ {[ÿB¨æÀÿç{¯ÿ †ÿë{þ ¨ÀÿæþÉö ’ÿçA æ
{¾{†ÿ{¯ÿ{Áÿ AæþÀÿ ÉÀÿêÀÿ ̈ ÷$þ $Àÿ ̈ æBô FLÿ {ÀÿæSLÿæÀÿLÿ A~ëfê¯ÿÀÿ Ó¼ëQê[ÿ ÜÿëF, {Ó{†ÿ{¯ÿ{Áÿ

{ÀÿæS ¨÷†ÿç{Àÿæ™Lÿ ¨÷†ÿçLÿ÷çßæ Óæ™æÀÿ~†ÿ… Lÿþú $æF Lÿç;ÿë ë̈[ÿ¯ÿöæÀÿ {ÓÜÿç {ÀÿæSfê¯ÿæ~ë ÓóØÉö{Àÿ
AæÓç{àÿ, ÷̈$þ $Àÿ †ÿëÁÿ[ÿæ{Àÿ ÉÀÿêÀÿÀÿ ÷̈†ÿç{Àÿæ™Lÿ ÷̈†ÿçLÿ÷çßæ ÿ̄Üÿë†ÿ A™#Lÿ {ÜÿæB$æF > F¨Àÿç
LÿæÜÿ]Lÿç ÜÿëF?

Aǣ ÿçÍæÀÿ, ¨ÀÿçLÿÅÿ[ÿæ H  ̄ ÿç†ÿLÿö

 Óǽ×¿ F ÿ̄ó {ÀÿæS {ä†ÿ÷{Àÿ Óë[ÿê†ÿç {Óæ{àÿþ[ÿ, xÿLÿuÀÿ {ßàÿâæ ÷̈SÝæ Óë³æÀÿæH, AÓêþæ ̀ ÿæsæföê, xÿLÿuÀÿ
{þÀÿê ë̈{[ÿ[ÿ àÿë{Lÿæ{ÓZÿ μÿÁÿç μÿæÀÿ†ÿêß { ÿ̄ðjæ[ÿçLÿZÿ ¯ÿçÌß{Àÿ ¨Þ æ

 sêLÿæLÿÀÿ~ ’ÿ́æÀÿæ ̄ ÿÓ;ÿ ̈ Àÿç þæÀÿæŠLÿ {ÀÿæSLÿë þš ’ÿíÀÿ LÿÀÿæ¾æB ̈ æÀÿç$#àÿæ æ FÜÿæ Lÿç̈ Àÿç LÿÀÿæ¾æB$#àÿæ
F ÿ̄ó FÜÿæ LÿæÜÿ]Lÿç ÓüÿÁÿ†ÿæÀÿ ÓÜÿ Lÿæ¾ö¿ LÿÀÿç$#àÿæ †ÿæÜÿæ A[ÿëÓ¤ÿæ[ÿ LÿÀÿ æ A[ÿ¿þæ[ÿZÿë ÓëÀÿäæ {’ÿ ÿ̄æ¨æBô
ÓþÖZÿë sêLÿæLÿÀÿ~ LÿÀÿæ¾ç̄ ÿæ Aæ¯ÿÉ¿Lÿ Lÿç [ÿæÜÿ] †ÿæÜÿæ ÿ̄ç†ÿLÿö LÿÀÿ æ

 ¯ÿˆÿöþæ[ÿÀÿ [ÿç{”öÉæ¯ÿÁÿê A[ÿëÓæ{Àÿ Üÿvÿæ†ÿú É́æÓLÿ÷çßæ ¯ÿ¢ÿ {ÜÿæB¾ç̄ ÿæ {ä†ÿ÷{Àÿ f{~ ¯ÿßÔÿ ¯ÿ¿NÿçZÿ
D¨{Àÿ Üÿõ’ÿú-üÿëÓúüÿëÓêß ë̈[ÿ…Àÿë‹æ[ÿ (Lÿæxÿ}H¨àÿ{þæ[ÿæÀÿê ÀÿçÓÓç{sÓ[ÿú) CPR LÿÀÿç̄ ÿæ¨æBô
¨’ÿ{ä¨SëÝçLÿÀÿ ÓvÿçLÿú Lÿ÷þ ÉçQ æ ¯ÿç’ÿ¿æÁÿßLÿë f{~ xÿæNÿÀÿ Lÿçºæ f{~ ¯ÿõˆÿçS†ÿ ¯ÿ¿NÿçZÿë [ÿçþ¦~ LÿÀÿç
þLÿú xÿ÷çàÿú ÷̈’ÿÉö[ÿ LÿÀÿç̄ ÿæLÿë LÿëÜÿæ¾æB¨æ{Àÿ æ

 ¯ÿç’ÿ¿æÁÿßLÿë f{~ xÿæNÿÀÿZÿë [ÿçþ¦~ LÿÀÿç Éçäæ$öêþæ[ÿZÿë Lÿë{¨æÌ~ (Lÿþú ë̈ÎçÓæÀÿ F¯ÿó A†ÿ¿™#Lÿ
¨ëÎçÓæÀÿ) ÓþÓ¿æ D¨{Àÿ xÿæNÿÀÿZÿ ÓÜÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿç̄ ÿæLÿë DûæÜÿç†ÿ LÿÀÿæ¾æB¨æ{Àÿ æ

 ¾’ÿç †ÿëþLÿë FLÿ Óǽ×¿ Lÿæxÿö †ÿçAæÀÿç LÿÀÿç̄ ÿæÀÿ Óë{¾æS ’ÿçAæ¾æF, {†ÿ{¯ÿ †ÿë{þ F$#{Àÿ Lÿ'~ Ó ÿ̄ë A;ÿμÿöëNÿ
LÿÀÿç̄ ÿæLÿë `ÿæÜÿ]̄ ÿ ? †ÿë{þ [ÿçfÀÿ Ó́æ×¿ Lÿæxÿö †ÿçAæÀÿç LÿÀÿ F¯ÿó FÜÿæ ¯ÿçÌß{Àÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿ æ

Lÿ÷. Óó.

þæÓ
{xÿèÿë {ÀÿæSê

ÓóQ¿æ
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3Nature’s Harmony

Learners will be able to:
 Define the term "ecosystem."(CG-3)
 Identify the differences between biotic (living) and abiotic (non-living)

components within a given ecosystem.(CG-3)
 Describe the different trophic levels.(CG-3)
 Interpret a food chain and a food web.(CG-3)
 Identify different types of ecosystems.(CG-3)
 Respond to the imbalances in an ecosystem due to the human

interference.(CG-6)

 How might the loss of forest cover and changes in rainfall patterns lead to elephants to enter
human farms and villages?

 Imagine you are a tree in a dense forest. What kind of relationships would you have with
water, sunlight, other animals, and other components of the forest?

 Do you think the Earth can thrive without humans? Can humans survive without the earth?
 If two kinds of birds compete for the same fruit, how might their way of living change over time?
 Can human actions cause natural disasters?
 Share your questions

_______________________________
_______________________________ ?

Probe and Ponder
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A[ÿëÓ¤ÿæ[ÿ H  `ÿç;ÿ[ÿ

Éçäæ$öêþæ{[ÿ...
 "¨ÀÿçÓó×æ' É±ÿÀÿ Óójæ [ÿçÀÿí̈ ~ LÿÀÿç{¯ ÿ> (CG-3)
 FLÿ [ÿç”}Î ¨ÀÿçÓó×æ{Àÿ {fð̄ ÿçLÿ (Ófê¯ÿ) F ÿ̄ó A{fð̄ ÿçLÿ ([ÿçföê¯ÿ)

D¨æ’ÿæ[ÿSëÝçLÿ þš{Àÿ $#̄ ÿæ ¨æ$öLÿ¿Lÿë `ÿçÜÿ§s LÿÀÿç{ ÿ̄ > (CG-3)
 ¯ÿçμÿçŸ {¨æÌLÿ ÖÀÿ ¯ÿçÌß{Àÿ ÿ̄‚ÿö[ÿæ LÿÀÿç{¯ÿ >  (CG-3)
 Qæ’ÿ¿ Éõ\ÿÁÿ F¯ÿó Qæ’ÿ¿ fæàÿLÿLÿë ÿ̄¿æQ¿æ LÿÀÿç{¯ÿ > (CG-3)
 ¯ÿçμÿçŸ ÷̈LÿæÀÿÀÿ ¨ÀÿçÓó×æLÿë `ÿçÜÿ§s LÿÀÿç{¯ÿ >(CG-3)
 þæ[ÿ¯ÿêß ÜÿÖ{ä¨ {¾æSëô FLÿ ̈ ÀÿçÓó×æ{Àÿ Wsë$#̄ ÿæ AÓ;ÿëÁÿ[ÿ Ó¸Lÿö{Àÿ ÷̈†ÿçLÿ÷çßæ ÷̈LÿæÉ

LÿÀÿç{¯ÿ > (CG-6)

3

Üÿæ†ÿê `ÿàÿæ¨$
Üÿæ†ÿêþæ[ÿZÿ ¯ÿç ÿ̀Àÿ~
¨æBô Ó́†ÿ¦ AoÁÿ

_âKéZòe ic^ßd

 fèÿàÿ äß F¯ÿó ¯ÿÌöæ {ÉðÁÿê{Àÿ ¨Àÿç̄ ÿˆÿö[ÿ Lÿç̈ Àÿç Üÿæ†ÿêþæ[ÿZÿë ÿ̀æÌfþç H Sæô μÿç†ÿÀÿLÿë ÷̈{ ÿ̄É LÿÀÿç̄ ÿæ ¨æBô
LÿæÀÿ~ {ÜÿæB$æF ?

 LÿÅÿ[ÿæ LÿÀÿ {¾ †ÿë{þ Wo fèÿàÿ{Àÿ $#̄ ÿæ FLÿ Sd æ fÁÿ, Óí¾ö¿LÿçÀÿ~, A[ÿ¿æ[ÿ¿ ̈ ÷æ~ê F¯ÿó fèÿàÿÀÿ A[ÿ¿æ[ÿ¿
D¨æ’ÿæ[ÿ ÓÜÿç†ÿ †ÿëþÀÿ Lÿç ÷̈LÿæÀÿÀÿ Ó¸Lÿö ÀÿÜÿç̄ ÿ ?

 †ÿë{þ μÿæ¯ÿëd Lÿç þ~çÌ ¯ÿç[ÿæ ṏ$#̄ ÿê ¯ÿçLÿÉç†ÿ {ÜÿæB¨æÀÿç̄ ÿ?  ṏ$#̄ ÿê ÿ̄ç[ÿæ þ~çÌ ¯ÿo# ÀÿÜÿç̈ æÀÿç̄ ÿ Lÿç ?
 ¾’ÿç ’ÿëB ¨÷LÿæÀÿÀÿ ¨äê {SæsçF üÿÁÿ ¨æBô ÷̈†ÿç{¾æSê†ÿæÿ LÿÀÿ;ÿç, {†ÿ{¯ÿ Óþß ÓÜÿç†ÿ {Óþæ[ÿZÿ

fê¯ÿ[ÿ{ÉðÁÿê{Àÿ Lÿç ¨Àÿç¯ÿˆÿö[ÿ {ÜÿæB¨æ{Àÿ ?
 þæ[ÿ¯ÿêß Lÿæ¾ö¿LÿÁÿæ¨ ÷̈æLÿõ†ÿçLÿ ¯ÿç¨¾ö¿ßÀÿ LÿæÀÿ~ {ÜÿæB¨æ{Àÿ Lÿç ?
 †ÿëþ þ[ÿ{Àÿ $#¯ÿæ ¨÷É§SëÝçLÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿ æAP SCERT
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In several parts of India, particularly in states like Odisha, Jharkhand, West Bengal, Assam,
Chhattisgarh and even in our state elephants often enter farms and villages. When vegetation
is scarce and waterholes dry up in their natural habitat, elephants may wander in to nearby
farms or plantations in search of food like bananas and sugarcane. This can lead to in crop
damage and at times, even harm people and domestic animals.

Changes in rainfall and temperature affect vegetation. Cutting down trees for
constructing roads and buildings makes it worse. This leads to the shrinking and drying of
forests, the natural home of animals. When forests cannot support wildlife, animals tend to
move into human habitats. Elephants are adapted to forest life, but sudden changes make it
hard for them to survive. Wildlife ecologists have identified corridors in many parts of the
country to allow safe movement of animals. These corridors connect forest habitats, enabling
wildlife—such as elephants to travel in need between large forest areas without coming
into conflict with human settlements.

This chain of events shows how closely nature’s elements are connected. To understand
such interconnections, we must study the components of our environment. What are the
components of environment?

You have learnt in General Science Grade-6 chapter ‘Diversity in the Living World’ that
different habitats have different kinds of plants and animals. A habitat is simply place where
an organism lives. It could even be just the bark of a tree. The plants and animals interact
with each other and adapt to survive in the surrounding conditions they live in. Explore two
nearby habitats and identify both the living organisms and the non-living components in
each.

Activity 3.1: Let us explore

Caution: Explore the habitat in groups with your teacher.
 Identify two habitats in your surroundings.
 These could be any two of the following a pond, a forest, an agricultural farm, or even

a large tree like banyan, mango.
 List the living beings and non-living things that you observe in these habitats.
 Record your observations in Table 3.1

3.1 How Do We Experience and Interpret Our Surroundings?
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µÿæÀÿ†ÿ{Àÿ A{[ÿLÿ AoÁÿ{Àÿ ̄ ÿç{ÉÌ LÿÀÿç HÝçÉæ, læÝQƒ, ̈ Êÿçþ¯ÿèÿ, AæÓæþ, d†ÿçÉSÝ F¯ÿó Aæþ Àÿæf¿{Àÿ þš
Üÿæ†ÿêþæ{[ÿ ÷̈æß†ÿ… `ÿæÌfþç F¯ÿó SæôLÿë ¨Éç AæÓ;ÿç æ {¾{†ÿ{¯ÿ{Áÿ {Óþæ[ÿZÿ ÷̈æLÿõ†ÿçLÿ ¯ÿæÓ×æ[ÿ{Àÿ Qæ’ÿ¿Àÿ
Aµÿæ¯ÿ ÜÿëF F ÿ̄ó fÁÿæÉß ÉëQ#¾æF, {Ó{†ÿ{¯ÿ{Áÿ Üÿæ†ÿêþæ{[ÿ Lÿ’ÿÁÿê H AæQë µÿÁÿç Qæ’ÿ¿ Ó¤ÿæ[ÿ{Àÿ ¨æQ `ÿæÌfþç
Lÿçºæ ¯ÿSç̀ ÿæLÿë `ÿæàÿçAæÓ;ÿç æ FÜÿæ üÿÁÿ{Àÿ üÿÓàÿ [ÿÎ ÜÿëF F¯ÿó { ÿ̄{Áÿ{¯ÿ{Áÿ þ~çÌ H SõÜÿ¨æÁÿç†ÿ ¨ÉëZÿë þš ä†ÿç
¨Üÿo#$æF æ

¯ÿõÎç̈ æ†ÿ F ÿ̄ó †ÿæ¨þæ†ÿ÷æ{Àÿ ̈ Àÿç̄ ÿ ÿ̂ö[ÿ fèÿàÿ D¨{Àÿ ̈ ÷µÿæ ÿ̄ ̈ LÿæF>  ÀÿæÖæ H {Lÿævÿæ¯ÿæÝç [ÿçþöæ~ ̈ æBô Sd
Lÿæsç ÿ̄æ ¨Àÿç×ç†ÿçLÿë AæÜÿëÀÿç QÀÿæ¨ LÿÀÿç’ÿçF æ FÜÿæ ÷̈æ~êZÿ ¨÷æLÿõ†ÿçLÿ ¯ÿæÓ×æ[ÿ fèÿàÿLÿë ÓZÿë̀ ÿç†ÿ H [ÿÎ LÿÀÿç’ÿçF æ
{¾{†ÿ{¯ÿ{Áÿ ¯ÿ[ÿ¿ ÷̈æ~êZÿ ¨æBô fèÿàÿ AæD D¨¾ëNÿ ÜÿëF[ÿæÜÿ], {Óþæ{[ÿ þ~çÌ ¯ÿæÓ×æ[ÿLÿë ÷̈{ ÿ̄É LÿÀÿç̄ ÿæLÿë
AæÀÿ» LÿÀÿ;ÿç æ Üÿæ†ÿêþæ{[ÿ fèÿàÿ fê¯ÿ[ÿ{Àÿ Aµÿ¿Ö, Lÿç;ÿë Üÿvÿæ†ÿú ¨Àÿç̄ ÿˆÿö[ÿ {¾æSëô {Óþæ[ÿZÿÀÿ ¯ÿo¯ÿæ LÿÎLÿÀÿ
{ÜÿæB¾æF æ ̈ Àÿç{¯ÿÉ ÿ̄ç†ÿúþæ{[ÿ ̈ ÷æ~êþæ[ÿZÿÀÿ ÓëÀÿäç†ÿ S†ÿç̄ ÿç™# ̈ æBô {’ÿÉÀÿ A{[ÿLÿ ×æ[ÿ{Àÿ ̀ ÿàÿæ¨$ (Corridors)

`ÿçÜÿ§s LÿÀÿçd;ÿç æ FÜÿç `ÿàÿæ¨$SëÝçLÿ fèÿàÿ ¯ÿæÓ×æ[ÿSëÝçLÿë Óó{¾æS Lÿ{Àÿ æ FÜÿç ¨${Àÿ ¯ÿÝ fèÿàÿ AoÁÿ þš{Àÿ
Üÿæ†ÿê µÿÁÿç ÿ̄[ÿ¿ ÷̈æ~ê f[ÿ̄ ÿÓ†ÿçLÿë FxÿæB ¾æ†ÿæßæ†ÿ LÿÀÿç$æ;ÿç æ {†ÿ~ë A†ÿç ÓÜÿf{Àÿ Üÿæ†ÿêþæ{[ÿ FLÿ fèÿàÿÀÿë A[ÿ¿
fèÿàÿLÿë [ÿçÀÿæ¨’ÿ µÿæ¯ÿ{Àÿ ¾ç̄ ÿæ ÓÜÿç†ÿ þæ[ÿ¯ÿ ÓþæfÀÿ Lÿçdç ä†ÿç ÜÿëF [ÿæÜÿ] æ

FÜÿç̈ Àÿç Ws~æ ̈ ÷Lÿõ†ÿçÀÿ ̄ ÿçµÿçŸ D¨æ’ÿæ[ÿSëÝçLÿ þš{Àÿ $#̄ ÿæ W[ÿçÏ Ó¸LÿöLÿë ’ÿÉöæB$æF æ F¨Àÿç Aæ;ÿ…Ó¸LÿöLÿë
¯ÿëlç̄ ÿæ ¨æBô AæþLÿë Aæþ ¨Àÿç{¯ÿÉÀÿ ¯ÿççµÿçŸ D¨æ’ÿæ[ÿSëÝçLÿ ¯ÿçÌß{Àÿ Ašß[ÿ LÿÀÿç̄ ÿæLÿë ¨Ýç¯ÿ æ  ¨Àÿç{¯ÿÉÀÿ
D¨æ’ÿæ[ÿSëÝçLÿ Lÿ'~?

†ÿë{þ ÌÏ {É÷~ê Óæ™æÀÿ~ ¯ÿçjæ[ÿÀÿ  "fê¯ÿfS†ÿ{Àÿ ¯ÿç̄ ÿç™†ÿæ' Ašæß{Àÿ ¯ÿçµÿçŸ ÿ̄æÓ×æ[ÿ{Àÿ ¯ÿççµÿçŸ
÷̈LÿæÀÿÀÿ D—ÿç’ÿ H ÷̈æ~ê ¯ÿæÓ LÿÀÿ;ÿç {¯ÿæàÿç ¨Þçd æ ¯ÿæÓ×æ[ÿ {ÜÿDdç {SæsçF fê ÿ̄ ¯ÿæÓ LÿÀÿë$#̄ ÿæ ×æ[ÿLÿë

¯ÿëlæF æ F¨ÀÿçLÿç {SæsçF SdÀÿ ¯ÿÁÿúLÿÁÿ þš {Lÿò~Óç fê¯ÿÀÿ ¯ÿæÓ×æ[ÿ {ÜÿæB¨æ{Àÿ æ D—ÿç’ÿ H ¨÷æ~êþæ[ÿZÿ
Lÿæ¾ö¿{Àÿ ¨æÀÿØÀÿçLÿ Ó¸Lÿö $æF F ÿ̄ó ¯ÿoç̄ ÿæ ¨æBô {Óþæ{[ÿ ¨æÀÿç̈ æÉ́}Lÿ ¨Àÿç×ç†ÿç ÓÜÿ [ÿçfLÿë Qæ¨ QëAæB
`ÿÁÿç$æAæ;ÿç æ †ÿëþ [ÿçLÿs{Àÿ $#̄ ÿæ {¾{Lÿò~Óç ’ÿëBsç ¯ÿæÓ×æ[ÿLÿë àÿä¿LÿÀÿ F¯ÿó ÷̈{†ÿ¿Lÿ{Àÿ $#̄ ÿæ Ófê¯ÿ H
[ÿçföê¯ÿ D¨æ’ÿæ[ÿSëÝçLÿë `ÿçÜÿ§s LÿÀÿ æ

Lÿæ¾ö¿LÿÁÿæ¨ 3.1: AæÓ  A{[ÿ´Ì~ LÿÀÿç̄ ÿæ

Ó†ÿLÿö†ÿæ : †ÿëþ ÉçäLÿZÿ ÓÜÿç†ÿ ’ÿÁÿS†ÿ µÿæ¯ÿ{Àÿ ¯ÿæÓ×æ[ÿ A[ÿëÓ¤ÿæ[ÿ LÿÀÿ æ
l †ÿëþ ÿ̀†ÿë…¨æÉ́öÀÿ ’ÿëBsç ÿ̄æÓ×æ[ÿ `ÿçÜÿ§s LÿÀÿ æ
l FÜÿæ {¾{Lÿò~Óç ’ÿëBsç {ÜÿæB¨æ{Àÿ ¾$æ: FLÿ {¨æQÀÿê, FLÿ fèÿàÿ, FLÿ ̀ ÿæÌfþç, Lÿçºæ ̄ ÿÀÿ Sd ̄ ÿæ

Aæº Sd ¨Àÿç FLÿ ¯ÿçÀÿæs Sd>
l FÜÿç ¯ÿæÓ×æ[ÿSëÝçLÿ{Àÿ †ÿë{þ ¨¾ö¿{¯ÿä~ LÿÀÿë$#̄ ÿæ Ófê¯ÿ F¯ÿó [ÿçföê¯ÿSëÝçLÿÀÿ †ÿæàÿçLÿæ LÿÀÿ æ
l ÓæÀÿ~ê 3.1{Àÿ †ÿëþÀÿ ¨¾ö¿{¯ÿä~Lÿë [ÿ{þæ’ÿ LÿÀÿ æ

3.1 Aæ{þ AæþÀÿ ¨æÀÿç̈ æÉ}́Lÿ A¯ÿ×æLÿë Lÿç̈ Àÿç A[ÿëµÿ¯ÿ F¯ÿó ̄ ÿ¿æQ¿æ LÿÀÿë ?
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Table 3.1: Different components of two habitats

Living beings

Pond Forest

Non-living things Living beings

Fish

Non-living things

Water Plants Soil

Grass

Trees

Birds

What common characteristics do you observe
in the two habitats in Activity 3.1? The
similarities are that both habitats have living
beings as well as non-living things. However,
the types of living beings are different and the
non-living things also vary. The living beings
you have recorded in Table 3.1 are termed as
the biotic components and non-living things
as the abiotic components of a habitat. Have
you ever thought of why some organisms live
on land while others live in water? Every
organism needs specific conditions to survive.
From this activity, you can see that different
habitats offer different living conditions.
In Activity 3.1, you listed fish as a biotic
component of the pond. How do fish survive
in a pond? A pond provides food, oxygen,
shelter, and space to grow — conditions
essential for survival of organisms. Fish obtain
their biotic needs, such as food, from small
plants and animals, and abiotic needs, such
as oxygen, from water.
Other animals also inhabit the pond, such as

(a) Pond habitat

Fig. 3.1: Two types of habitats
(b) Forest habitat
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ÓæÀÿ~ê  ’ÿëBsç ¯ÿæÓ×æ[ÿÀÿ μÿçŸ μÿçŸ D¨æ’ÿæ[ÿ

Ófê¯ÿ

{¨æQÀÿê fèÿàÿ

[ÿçföê¯ÿ Ófê¯ÿ

þæd

[ÿçföê¯ÿ

¨æ~ç D—ÿç’ÿ þæsç

WæÓ

¯ÿõä

¨äê

Lÿæ¾ö¿LÿÁÿæ¨ {Àÿ $#̄ ÿæ ’ÿëBsç ¯ÿæÓ×æ[ÿ{Àÿ {LÿDô
Óæ™æÀÿ~ àÿä~SëÝçLÿ àÿä¿ Lÿàÿ ? FÜÿç ÓæþqÓ¿SëÝçLÿ
{ÜÿDdç {¾ Dμÿß ̄ ÿæÓ×æ[ÿ{Àÿ Ófê¯ÿ H [ÿçföê¯ÿ Dμÿß
$æAæ;ÿç æ †ÿ$æ¨ç, Ófê¯ÿ F¯ÿó [ÿçföê¯ÿþæ{[ÿ þš μÿçŸ
μÿçŸ ¨÷LÿæÀÿ {ÜÿæB$æAæ;ÿç æ ÓæÀÿ~ê {Àÿ †ÿë{þ
àÿç̈ ç̄ ÿ• LÿÀÿç$#̄ ÿæ fê¯ÿþæ[ÿZÿë {ÓÜÿç ̄ ÿæÓ×æ[ÿÀÿ {fð¯ÿçLÿ
D¨æ’ÿæ[ÿ F¯ÿó [ÿçföê¯ÿþæ[ÿZÿë A{fð¯ÿçLÿ D¨æ’ÿæ[ÿ
LÿëÜÿæ¾æF æ †ÿë{þ {Lÿ{ ÿ̄ μÿǣ ÿçd Lÿç LÿæÜÿ]Lÿç Lÿçdçç fê ÿ̄ þæsç{Àÿ
ÿ̄æÓ LÿÀÿ;ÿç F ÿ̄ó AæD Lÿçdç fÁÿ{Àÿ ̄ ÿæÓ LÿÀÿ;ÿç ? ̈ ÷{†ÿ¿Lÿ

fê¯ÿ ¯ÿo¯ÿæ ¨æBô [ÿç”}Î ¨Àÿç×ç†ÿç Aæ¯ÿÉ¿Lÿ†ÿæ Lÿ{Àÿ æ
FÜÿç Lÿæ¾ö¿LÿÁÿæ¨Àÿë †ÿë{þ {’ÿQ#̈ æÀÿç̄ ÿ {¾ μÿçŸ μÿçŸ
¯ÿæÓ×æ[ÿ μÿçŸ μÿçŸ ̈ ÷LÿæÀÿÀÿ fê¯ÿ[ÿ™æÀÿ~ ̈ Àÿç×ç†ÿç ̈ ÷’ÿæ[ÿ
Lÿ{Àÿ æ

Lÿæ¾ö¿LÿÁÿæ¨ {Àÿ †ÿë{þ þædLÿë {¨æQÀÿêÀÿ FLÿ
{fð¯ÿçLÿ D¨æ’ÿæ[ÿ μÿæ¯ÿ{Àÿ †ÿæàÿçLÿæμÿëNÿ LÿÀÿçd æ þæd
Lÿç̈ Àÿç {¨æQÀÿê{Àÿ ̄ ÿ{o ? FLÿ {¨æQÀÿê FÜÿæ þš{Àÿ
$#¯ÿæ fê¯ÿþæ[ÿZÿë ¯ÿo¯ÿæ ¨æBô Qæ’ÿ¿, AþÈfæ[ÿ,
AæÉ÷ß×Áÿê F ÿ̄ó ̄ ÿÞç̄ ÿæ¨æBô ×æ[ÿ ̈ ÷’ÿæ[ÿ Lÿ{Àÿ æ Fvÿæ{Àÿ
þædþæ{[ÿ {Óþæ[ÿZÿÀÿ {fð̄ ÿçLÿ Aæ¯ÿÉ¿Lÿ†ÿæ ¾$æ Qæ’ÿ¿,
{dæs Sd H ¨÷æ~êþæ[ÿZÿvÿæÀÿ ë ¨æB$æ;ÿ ç F¯ÿó
{Óþæ[ÿZÿÀÿ A{fð̄ ÿçLÿ Aæ¯ÿÉ¿Lÿ†ÿæ ¾$æ AþÈfæ[ÿ, fÁÿÀÿë
¨æB$æ;ÿç >

(a) {¨æQÀÿê ¯ÿæÓ×æ[ÿ

`ÿç†ÿ÷ ’ÿëB ÷̈LÿæÀÿÀÿ ¯ÿæÓ×æ[ÿ
(b) fèÿàÿ ¯ÿæÓ×æ[ÿ
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frogs, fresh turtles, snakes, dragonflies, mosquitos, snails, and ducks, along with plants like
algae, diatoms, duckweeds, and lotus. They all interact with the other living beings and
non-living things present in the places where they grow and thrive.

Each habitat has biotic components and abiotic components such as air, sunlight, water,
temperature, and soil. Different organisms living in the same habitat may use the resources
in different ways. A forest might be warm during the day and cool at night. A snake that
comes out at night and a rodent active during the day both live in the same habitat, but they
face different conditions. This is how living organisms coexist in harmony in the same
habitat.

Ever heard of ....

You have observed fish in a pond in Activity 3.1. Did you see only a single fish? Most
likely, you may have seen many fish of the same kind. This group of fish of the same kind
living together in a pond habitat is called a population of that particular fish. In this way,
we can observe and record populations of different kinds of organisms in a single habitat.

3.2 Who All Live Together in Nature?

Animals which are active during night are called Nocturnals. For example, Cats, Rats,
Bats, Owls, crickets, firefly and fishes like cuttle fish etc. These creatures generally have
highly developed senses of hearing, vision and smell. Animals like bats, emit a high pitched
sound which bounces off objects to find prey or protect from predators. Some desert animals
become Nocturnals in order to escape extreme day time heat, eg, Fennec Fox.

We can understand the population of a particular type of plant or animal by counting them
at a given place and time.
 Divide students into four to five groups.
 Each group may identify any two organisms, plant(s) or animal(s).
 Mark an area of 1 m × 1 m in your school garden.
 Identify four organisms in this area, and count their numbers.
 Record the number of the organisms in Table 3.2.
 Compile the data from all groups.

Activity 3.2: Let us recordAP SCERT
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{¨æQÀÿê{Àÿ {¯ÿèÿ, LÿBôd, LÿZÿç, þÉæ, {Sƒæ H ̄ ÿ†ÿLÿ ̈ ÷μÿõ†ÿç ̈ ÷æ~êþæ[ÿZÿ ÓÜÿç†ÿ A[ÿ¿ fÁÿf D—ÿç’ÿ {Éð̄ ÿæÁÿ,
xÿæßæsþÛ, ¯ÿÀÿlæqç H ¨’ÿ½ B†ÿ¿æ’ÿç ÀÿÜÿç$æ;ÿç æ {Óþæ{[ÿ Óþ{Ö {Óvÿæ{Àÿ $#̄ ÿæ A[ÿ¿æ[ÿ¿ Ófê¯ÿ ÷̈æ~ê H
[ÿçföê¯ÿ ¯ÿÖì ÓÜÿç†ÿ ¨æÀÿØÀÿçLÿ Lÿ÷çßæ þæšþ{Àÿ fê¯ÿ[ÿ ™æÀÿ~ LÿÀÿç$æ;ÿç æ

÷̈{†ÿ¿Lÿ ÿ̄æÓ×æ[ÿ{Àÿ D—ÿç’ÿ H ÷̈æ~ê ¨Àÿç {fð̄ ÿçLÿ †ÿ$æ ¯ÿæßë, Óí¾ö¿LÿçÀÿ~ , †ÿæ¨þæ†ÿ÷æ H þæsç ¨Àÿç
A{fð̄ ÿçLÿ D¨æ’ÿæ[ÿ $æF æ {SæsçF ¯ÿæÓ×æ[ÿ{Àÿ ÀÿÜÿë$#̄ ÿæ ¯ÿçμÿçŸ fê¯ÿ ÓºÁÿSëÝçLÿë μÿçŸ μÿçŸ D¨æß{Àÿ
¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̈ æÀÿ;ÿç > fèÿàÿ ’ÿç[ÿ{Àÿ SÀÿþ H Àÿæ†ÿç{Àÿ $ƒæ {ÜÿæB¨æ{Àÿ >  Óæ¨ Àÿæ†ÿç{Àÿ ÿ̄æÜÿæÀÿLÿë Aæ{Ó,
Lÿç;ÿë þíÌæ ’ÿç[ÿ{Àÿ ÓLÿ÷çß ÜÿëF æ Àÿæ†ÿç{Àÿ ¯ÿæÜÿæÀÿë$#̄ ÿæ FLÿ Óæ¨ F ÿ̄ó ’ÿç[ÿ{Àÿ ÓLÿ÷çß ÀÿÜÿë$#̄ ÿæ FLÿ þíÌæ fæ†ÿêß
÷̈æ~ê Dμÿß FLÿæ ¯ÿæÓ×æ[ÿ{Àÿ ÿ̄æÓ LÿÀÿ;ÿç, Lÿç;ÿë {Óþæ{[ÿ μÿçŸ ¨Àÿç×ç†ÿçÀÿ Ó¼ëQê[ÿ ÜÿëA;ÿç >  FÜÿç̈ Àÿç

fê¯ÿþæ{[ÿ {SæsçF ¯ÿæÓ×æ[ÿÀÿ Óþ[ÿß́ ÀÿQ# ÓÜÿæ¯ÿ×æ[ÿ LÿÀÿ;ÿç æ

†ÿë{þ Lÿæ¾ö¿LÿÁÿæ¨ {Àÿ {¨æQÀÿê{Àÿ þæd {’ÿQ#$#àÿ æ †ÿë{þ Lÿ'~ {Lÿ̄ ÿÁÿ {SæsçF þæd {’ÿQ#$#àÿ ?
Ó»¯ÿ†ÿ… †ÿë{þ FLÿæ ¨÷LÿæÀÿÀÿ A{[ÿLÿ þæd {’ÿQ#$#̄ ÿ æ FLÿ {¨æQÀÿê ¯ÿæÓ×æ[ÿ{Àÿ FLÿævÿç ÀÿÜÿë$#¯ÿæ Óþæ[ÿ
÷̈LÿæÀÿÀÿ þædÀÿ FÜÿç {SæÏêLÿë {ÓÜÿç [ÿç•}Î þædÀÿ fê¯ÿÓóQ¿æ  LÿëÜÿæ¾æF æ FÜÿç̈ Àÿç Aæ{þ {SæsçF

¯ÿæÓ×æ[ÿ{Àÿ ¯ÿçμÿçŸ ¨÷LÿæÀÿÀÿ fê¯ÿZÿ fê¯ÿÓóQ¿Lÿ ¨¾ö¿{¯ÿä~ F¯ÿó {ÀÿLÿxÿö LÿÀÿç̈ æÀÿç̄ ÿæ æ

÷̈Lÿõ†ÿç{Àÿ {LÿDôþæ{[ÿ FLÿævÿç ÀÿÜÿ;ÿç ?

 {Lÿ{¯ÿ Éë~çd Lÿç ...
{¾Dô ÷̈æ~êþæ{[ÿ Àÿæ†ÿç{Àÿ ÓLÿ÷çß ÀÿÜÿ;ÿç {Óþæ[ÿZÿë [ÿçÉæ`ÿÀÿ  LÿëÜÿæ¾æF > D’ÿæÜÿÀÿ~ Ó́Àÿí̈ : ¯ÿç{àÿB,

þíÌæ, ¯ÿæ’ÿëÝç, {¨`ÿæ, lçZÿæÀÿê (Lÿ÷ç{LÿsÛ), fëÁÿëfëÁÿçAæ {¨æLÿ F¯ÿó LÿsàÿüÿçÓú ¨Àÿç þæd B†ÿ¿æ’ÿç > FÜÿç
÷̈æ~êþæ[ÿZÿÀÿ É÷̄ ÿ~, ’ÿõÎç F ÿ̄ó W÷æ~ ÉNÿç A†ÿ¿™#Lÿ ̄ ÿçLÿÉç†ÿ {ÜÿæB$æF > ̄ ÿæ’ÿëÝç ̈ Àÿç ̈ ÷æ~êþæ{[ÿ FLÿ Daÿ

ÓÀ́ÿ  [ÿçSö†ÿ LÿÀÿ;ÿç ¾æÜÿæ ÉçLÿæÀÿ {Qæfç̄ ÿæ ¨æBô Lÿçºæ ÉçLÿæÀÿêþæ[ÿZÿvÿæÀÿë Àÿäæ ¨æB¯ÿæ ¨æBô ÿ̄ÖìSëÝçLÿÀÿë
¨÷†ÿçüÿÁÿç†ÿ {ÜÿæB {üÿÀÿçAæ{Ó > Lÿçdç þÀÿëμÿíþç ÷̈æ~ê ’ÿç[ÿÀÿ ÷̈̄ ÿÁÿ SÀÿþÀÿë Àÿäæ ¨æB¯ÿæ ¨æBô [ÿçÉæ`ÿÀÿ
{ÜÿæB¾æAæ;ÿç, D’ÿæÜÿÀÿ~ Ó́Àÿí̈ : {üÿ{[ÿLÿú üÿOÿ >

Aæ{þ FLÿ [ÿç”}Î ¨÷LÿæÀÿÀÿ D—ÿç’ÿÀÿ ÓóQ¿æLÿë FLÿ [ÿç”}Î ×æ[ÿ F¯ÿó Óþß{Àÿ S~[ÿæ LÿÀÿç fê¯ÿÓóQ¿æLÿë
¯ÿëlç̈ æÀÿç̄ ÿæ æ
 Éçäæ$öêþæ[ÿZÿë `ÿæÀÿçÀÿë ¨æosç ’ÿÁÿ{Àÿ ¯ÿçμÿNÿ LÿÀÿ æ
 ÷̈{†ÿ¿Lÿ ’ÿÁÿ {¾{Lÿò~Óç ’ÿëBsç fê¯ÿ, D—ÿç’ÿ Lÿçºæ ÷̈æ~êZÿë  `ÿçÜÿ§s LÿÀÿç̈ æÀÿç{¯ÿ æ
 †ÿëþ ÿ̄ç’ÿ¿æÁÿß ÿ̄Sç̀ ÿæ{Àÿ þçsÀÿ × þçsÀÿ {ä†ÿ÷üÿÁÿ ÿ̄çÉçÎ ×æ[ÿsçÀÿ `ÿçÜÿ§s LÿÀÿ æ
 FÜÿç AoÁÿ{Àÿ `ÿæ{Àÿæsç fê¯ÿZÿë `ÿçÜÿ§s LÿÀÿ F¯ÿó {Óþæ[ÿZÿ ÓóQ¿æ S~[ÿæ LÿÀÿ >
 fê¯ÿþæ[ÿZÿÀÿ ÓóQ¿æLÿë ÓæÀÿ~ê {Àÿ àÿç̈ ç̄ ÿ• LÿÀÿ >
 ÓþÖ ’ÿÁÿÀÿë †ÿ$¿ ÓóS÷Üÿ LÿÀ  >

Lÿæ¾ö¿LÿÁÿæ¨  AæÓ  àÿç̈ ç̄ ÿ•  LÿÀÿç̄ ÿæAP SCERT
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In the given example, there is a population of 20 ______ plants and is only 5 ______
plants in the same 1 × 1 m2 area.

You may have seen brightly coloured flowers blooming around you. Have you
ever looked closely at their parts? A flower has a stalk, green leafy structures
called sepals, coloured petals and two reproductive parts.

Ever heard of ...

Carpels (female) and stamens (male). Stamens
burst release yellow dust like pollen grains. Wind,
‘water insects, bats and birds helps carry pollen
from the stamens to the carpels of the same and
different flowers. This process is called pollination
(Fig.3.2). It is essential for the formation of fruits
and seeds. Fig. 3.2: Insect

pollination

Plant 1     : __________________

Plant 2     : ___________________
Animal 1 : __________________
Animal 2 : __________________

20
05

Table 3.2: Number of particular organisms at a given space
and time

Name of organism Population (Number of individual
organisms)

From Activity 3.2, we can explain that the population is a group of the same type
of organisms in a habitat at a given time.

Can a habitat have only one type of living organism? What might happen then? If
all organisms are the same, they would have the same requirements-food, water, space-
leading to competition and possible scarcity of resources. What else do you think could
happen?

In Activities 3.1 and 3.2, you observed that different group of organisms live
together in a habitat. A community comprises different populations sharing the same
habitat. The biotic components of a habitat, such as the plants, animals, and
microorganisms together form the community. These organisms interact and depend on
one another for survival.
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†ÿëþ ÿ̀†ÿë…¨æÉö́{Àÿ ÿ̄çμÿçŸ Àÿèÿê[ÿú üÿëàÿ üÿësç$#̄ ÿæÀÿ {’ÿQ#$#̄ ÿ æ üÿëàÿÀÿ ̄ ÿççμÿçŸ AóÉLÿë {Lÿ{¯ÿ [ÿçLÿsÀÿë
[ÿçÀÿêä~ LÿÀÿçd Lÿç ? {SæsçF üÿëàÿ{Àÿ FLÿ ÿ̄õ;ÿ (stalk), Ó¯ÿëf ¨†ÿ÷ ¨Àÿç ¯ÿõˆÿç, Àÿèÿê[ÿ ¨æQëÝæ
F ÿ̄ó ’ÿëBsç ̈ ÷f[ÿ[ÿ AóÉ $æF > ̈ ÷f[ÿ[ÿ AóÉ ’ÿëBsçLÿë Sμÿö{LÿÉÀÿ ̄ ÿæ üÿÁÿçLÿæ (Úê) F¯ÿó ̈ ëÀÿëÌ

{Lÿ{¯ÿ Éë~çd Lÿç ...

`ÿç†ÿ÷ Lÿês ¨ÀÿæS~

D—ÿç’ÿ     : __________________

D—ÿç’ÿ      : ___________________
¨÷æ~ê  : __________________
¨÷æ~ê  : __________________

20
05

ÓæÀÿ~ê FLÿ [ÿç”}Î ×æ[ÿ F¯ÿó  Óþß{Àÿ [ÿç”}Î  fê¯ÿZÿ  ÓóQ¿æ

fê¯ÿZÿ [ÿæþ fê¯ÿÓóQ¿æ ( ṏ$Lÿ fê¯ÿZÿ ÓóQ¿æ)

{LÿÉÀÿ ÿ̄æ ¨ëó{LÿÉÀÿ  LÿëÜÿæ¾æF æ ë̈ÀÿëÌ {LÿÉÀÿ üÿæsç{àÿ
{Ó$#Àÿë ÜÿÁÿ’ÿçAæ ™íÁÿç μÿÁÿç ¨ÀÿæS{Àÿ~ ë [ÿçSö†ÿ {ÜÿæB$æF æ
¨¯ÿ[ÿ, fÁÿ, Lÿês¨†ÿèÿ, ̄ ÿæ’ÿëÝç F¯ÿó ̈ äêþæ{[ÿ ̈ ÀÿæS{Àÿ~ëLÿë
ë̈ÀÿëÌ {LÿÉÀÿÀÿë {ÓÜÿç üÿëàÿ Lÿçºæ μÿçŸ üÿëàÿÀÿ Sμÿö{LÿÉÀÿ

¨¾ö¿;ÿ {[ÿ̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿ;ÿç æ FÜÿç ÷̈Lÿ÷çßæLÿë ¨ÀÿæS~
LÿëÜÿæ¾æF `ÿç†ÿ÷ > üÿÁÿ F¯ÿó þqç(¯ÿêf) Svÿ[ÿ ¨æBô
FÜÿæ A†ÿ¿;ÿ Aæ¯ÿÉ¿Lÿ >

¨÷’ÿˆÿ  D’ÿæÜÿÀÿ~{Àÿ, 1 × 1 ̄ ÿSö þçsÀÿ AoÁÿ{Àÿ sç  ______D—ÿç’ÿ H þæ†ÿ÷ sç ______ D—ÿç’ÿÀÿ
fê ÿ̄ÓóQ¿æ Adç >

Lÿæ¾ö¿LÿÁÿæ¨ Àÿë Aæ{þ ¯ÿëlæB ¨æÀÿç̄ ÿæ {¾ FLÿ [ÿç”}Î Óþß{Àÿ FLÿ [ÿç”}Î ¯ÿæÓ×æ[ÿ{Àÿ FLÿæ
÷̈LÿæÀÿÀÿ fê¯ÿþæ[ÿZÿÀÿ ÓþíÜÿLÿë fê¯ÿÓóQ¿æ LÿëÜÿæ¾æF æ
{SæsçF ̄ ÿæÓ×æ[ÿ{Àÿ {Lÿ ÿ̄Áÿ {SæsçF ̈ ÷LÿæÀÿÀÿ fê¯ÿ ÀÿÜÿç̈ æÀÿç{¯ÿ Lÿç ? ÀÿÜÿç{àÿ Lÿ'~ {Üÿ¯ÿ ? ¾’ÿç ÓþÖ

fê¯ÿ Óþæ[ÿ ÜÿëA;ÿç, {†ÿ{¯ÿ {Óþæ[ÿZÿÀÿ Aæ¯ÿÉ¿Lÿ†ÿæ- Qæ’ÿ¿, fÁÿ, ¯ÿæÓ×æ[ÿ- Óþæ[ÿ {Üÿ¯ÿ, ¾æÜÿæ’ÿ́æÀÿæ
÷̈†ÿç{¾æSç†ÿæ {Üÿ¯ÿ F¯ÿó ÓºÁÿÀÿ Aμÿæ¯ÿ Wsç̄ ÿ æ AæD Lÿ'~ {ÜÿæB¨æ{Àÿ {¯ÿæàÿç †ÿë{þ μÿæ¯ÿëd ?
Lÿæ¾ö¿LÿÁÿæ¨ F¯ÿó {Àÿ †ÿë{þ {’ÿQ#d {¾ ÿ̄çμÿçŸ ̈ ÷LÿæÀÿÀÿ fê¯ÿ {SæsçF ¯ÿæÓ×æ[ÿ{Àÿ FLÿævÿç

ÀÿëÜÿ;ÿç æ Óþæ[ÿ ̄ ÿæÓ×æ[ÿ{Àÿ ÿ̄ççμÿçŸ fê¯ÿÓóQ¿æLÿë {[ÿB fê¯ÿ{SæÏê Svÿç†ÿ æ {SæsçF ¯ÿæÓ×æ[ÿÀÿ {fð̄ ÿçLÿ
D¨æ’ÿæ[ÿSëÝçLÿ, {¾¨ÀÿçLÿç D—ÿç’ÿ, ÷̈æ~ê F ÿ̄ó A~ëfê¯ÿþæ[ÿZÿë FLÿ†ÿ÷ {[ÿB FLÿ fê¯ÿ{SæÏê Svÿç†ÿ
{ÜÿæB$æF æ FÜÿç fê¯ÿþæ{[ÿ ̄ ÿo#̄ ÿæ ̈ æBô ̈ ÀÿØÀÿ ÓÜÿç†ÿ Ó¸Lÿö ×æ¨[ÿ LÿÀÿ;ÿç F¯ÿó ̈ ÀÿØÀÿ D¨{Àÿ [ÿçμÿöÀÿ
LÿÀÿ;ÿç >
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Let us find out the role of different organisms in a community.

 Researchers conducted a study to see how fish in ponds affect seed production
in the plants nearby. They observed two ponds — A with fish and large number
of flowering plants around it; B without fish and fewer flowering plants around
it (Fig. 3.3). Think of a reason for these observations.

3.3 Does Every Organism in a Community Matter?

Activity 3.3: Let us record

Fig. 3.3: Pond A with fish and Pond B without fish
Pond A Pond B

 Compare the number of dragonflies, bees, and butterflies in both the ponds. Do
you find any relationship between the number of dragonflies and bees/butterflies?
We observed that in Pond A (with fish) the number of dragonflies were less as
compared to Pond B. Why?

 Fish eat dragonfly larvae, so ponds
with fish had fewer dragonflies.

 Dragonflies usually eat flies, bees and
butterflies With fewer dragonflies,
more bees, flies, and butterflies were
found. These insects help pollinate
flowers from nearby areas moving
pollen from one flower to another,
which helps plants produce seeds.

 So, flowers near ponds with fish may
produce more seeds than those near
ponds without fish.

Fig. 3.4: The red arrows represent the
direct effect and green arrows

represent the indirect effect
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AæÓ, Aæ{þ {SæsçF fê¯ÿ{SæÏê{Àÿ ¯ÿçμÿçŸ fê¯ÿZÿ μÿíþçLÿæ fæ~ç̄ ÿæ >

FLÿ fê¯ÿ{SæÏê{Àÿ ÷̈{†ÿ¿Lÿ fê¯ÿ SëÀÿë†ÿ´ í̈‚ÿö Lÿç ?

Lÿæ¾ö¿LÿÁÿæ¨ AæÓ  ¨Þç̄ ÿæ

{¨æQÀÿê  A {¨æQÀÿê  B

`ÿç†ÿ÷  àÿæàÿ †ÿêÀÿSëÝçLÿ ÷̈†ÿ¿ä ÷̈μÿæ¯ÿLÿë
F¯ÿó Ó¯ÿëf †ÿêÀÿSëÝçLÿ ¨{Àÿæä ÷̈μÿæ¯ÿLÿë

Óí̀ ÿæDdç >

 Dμÿß {¨æQÀÿê{Àÿ LÿZÿç, þÜÿëþædç F¯ÿó ÷̈fæ¨†ÿçZÿ ÓóQ¿æ †ÿëÁÿ[ÿæ LÿÀÿ æ †ÿë{þ LÿZÿç, þÜÿëþædç/
÷̈†ÿç̈ †ÿçZÿ ÓóQ¿æ þš{Àÿ {Lÿò~Óç Ó¸Lÿö {’ÿQ#̄ ÿæLÿë ̈ æDd Lÿç ? Aæ{þ {’ÿQ#{àÿ {¾ {¨æQÀÿê A

(þæd $#̄ ÿæ){Àÿ LÿZÿçZÿ ÓóQ¿æ {¨æQÀÿê B †ÿëÁÿ[ÿæ{Àÿ Lÿþú $#àÿæ LÿæÜÿ]Lÿç ?
 þædþæ{[ÿ LÿZÿçÀÿ àÿæμÿöæLÿë QæAæ;ÿç, {†ÿ~ë þæd

$#̄ ÿæ {¨æQÀÿê{Àÿ Lÿþú LÿZÿç $#{àÿ >
 LÿZÿç Óæ™æÀÿ~†ÿ… þædç, þÜÿëþædç F¯ÿó ÷̈fæ¨†ÿç

QæAæ;ÿç æ {†ÿ~ë LÿZÿç ÓóQ¿æ Lÿþú $#̄ ÿæÀÿë þÜÿëþædç,
þædç F¯ÿó ̈ ÷fæ¨†ÿç A™#Lÿ ÓóQ¿æ{Àÿ {’ÿQæS{àÿ æ
FÜÿç Lÿês¨†ÿèÿSëÝçLÿ [ÿçLÿs¯ÿˆÿöê AoÁÿ{Àÿ {SæsçF
üÿëàÿÀÿë A[ÿ¿ üÿëàÿLÿë ̈ ÀÿæS{Àÿ~ë ×æ[ÿæ;ÿÀÿ LÿÀÿç̄ ÿæ{Àÿ
ÓæÜÿæ¾¿ LÿÀÿ;ÿç, ¾æÜÿæ D—ÿç’ÿSëÝçLÿë þqç DŒæ’ÿ[ÿ
LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ >

 {†ÿ~ë, þæd $#̄ ÿæ { æ̈QÀÿê [ÿçLÿs{Àÿ $#̄ ÿæ D—ÿç’ÿSëÝçLÿ
þæd [ÿ$#̄ ÿæ {¨æQÀÿê [ÿçLÿs{Àÿ $#̄ ÿæ D—ÿç’ÿ A{¨äæ
A™#Lÿ þqç DŒæ’ÿ[ÿ LÿÀÿç̈ æÀÿ;ÿç >

 {¨æQÀÿê{Àÿ $#̄ ÿæ þæd [ÿçLÿs× D—ÿç’ÿSëÝçLÿÀÿ þqç DŒæ’ÿ[ÿLÿë Lÿç̈ Àÿç ÷̈μÿæ¯ÿç†ÿ Lÿ{Àÿ, †ÿæÜÿæ
fæ~ç̄ ÿæ ¨æBô S{¯ÿÌLÿþæ{[ÿ FLÿ Ašß[ÿ LÿÀÿç$#{àÿ æ {Óþæ{[ÿ ’ÿëBsç {¨æQÀÿêLÿë [ÿçÀÿêä~
Lÿ{àÿ - A {¨æQÀÿê{Àÿ ̄ ÿÜÿë†ÿ þæd F ÿ̄ó FÜÿæ ̀ ÿæÀÿç̈ æQ{Àÿ ̄ ÿÜÿë ÓóQ¿Lÿ üÿëà D—ÿç’ÿ $#àÿæ ; B
{¨æQÀÿê{Àÿ {Lÿò~Óç þæd [ÿ $#{àÿ F¯ÿó ̀ ÿæÀÿç̈ æQ{Àÿ Lÿþú üÿëà D—ÿç’ÿ $#àÿæ `ÿç†ÿ÷ > FÜÿç
¨¾ö¿{¯ÿä~Àÿ LÿæÀÿ~ Lÿ'~ {ÜÿæB¨æ{Àÿ `ÿç;ÿæ LÿÀÿ æ

LÿZÿç

þæd LÿZÿçÀÿ àÿæμÿöæ

þÜÿëþædç

`ÿç†ÿ÷ þæd $#̄ ÿæ {¨æQÀÿê  A F ÿ̄ó þæd [ÿ$# ÿ̄æ {¨æQÀÿê B
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Look at Fig. 3.5, and try to identify interactions among biotic components, and between
biotic and abiotic components based on your learnings till now.

 Based on the given criteria, identify and describe the interactions between biotic and
abiotic components shown in Fig. 3.5.
Criterion 1
Interactions between abiotic and biotic components. These may influence life processes
like nutrition, respiration, and reproduction in biotic components.
Criterion 2
Interaction between two abiotic components these may influence the physical
characteristics of a habitat.

In General Science, Grade 7, you learn about how
plants and animals need air, water, soil, and sunlight
to grow. Living organisms, or the biotic community,
depend on non-living things, that is abiotic
components for their survival. Plants and animals also
depend on each other for nutrition, respiration, and
reproduction. These are interactions among the biotic
components. Both types of interactions — among
biotic components, and between biotic and abiotic
components — are important for survival in any
habitat.

Fig. 3.5: Biotic and abiotic
interactions

 What does this study show? How does the population of fish in a pond affect the seed
production in nearby plants?

 This study shows how biotic components (fish, dragonflies, pollinators, plants) and
abiotic components (temperature, water, nutrients) interact with and affect each other
(Fig. 3.4). Similarly, can overfishing by humans change this balance? How do you
think it may affect the living and non-living parts of the habitat?

3.4 What Are the Different Types of Interactions Among
Organisms and their Surroundings?

Activity 3.4: Let us relate and identifyAP SCERT
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`ÿç†ÿ÷ Lÿë ¨¾ö¿{ ÿ̄ä~ LÿÀÿ F ÿ̄ó †ÿëþÀÿ F ¨¾ö¿;ÿ Éçä~ Aæ™æÀÿ{Àÿ {fð̄ ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ þš{Àÿ FLÿ
{fð̄ ÿçLÿ H A{fð̄ ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ þš{Àÿ $#̄ ÿæ ¨æÀÿØÀÿçLÿ Lÿ÷çßæSëÝçLÿë `ÿçÜÿ§s LÿÀÿç̄ ÿæLÿë {`ÿÎæ LÿÀÿ æ

 [ÿçþ§̈ ÷’ÿ ÿ̂ þæ[ÿ’ÿƒ Aæ™æÀÿ{Àÿ, `ÿç†ÿ÷ {Àÿ ’ÿÉöæ¾æB$#̄ ÿæ {fð̄ ÿçLÿ F¯ÿó A{fð̄ ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ
þ™¿{Àÿ $#¯ÿæ ¨æÀÿØÀÿçLÿ Lÿ÷çßæSëÝçLÿë  `ÿçÜÿ§s LÿÀÿ F¯ÿó ¯ÿ‚ÿö[ÿæ LÿÀÿ æ
þæ[ÿ’ÿƒ
A{fð̄ ÿçLÿ F¯ÿó {fð¯ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ þš{Àÿ ¨æÀÿØÀÿçLÿ Lÿ÷çßæ æ FSëÝçLÿ {fð¯ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿÀÿ
{¨æÌ~, ÉǽÓLÿ÷çßæ F ÿ̄ó ÷̈f[ÿ[ÿ μÿÁÿç fê¯ÿ[ÿ ÷̈Lÿ÷çßæLÿë ÷̈μÿæ¯ÿç†ÿ LÿÀÿç̈ æÀÿ;ÿç æ
þæ[ÿ’ÿƒ
’ÿëBsç A{fð¯ÿçLÿ D¨æ’ÿæ[ÿ þš{Àÿ ¨æÀÿØÀÿçLÿ Lÿ÷çßæ æ FSëÝçLÿ FLÿ ¯ÿæÓ×æ[ÿ{Àÿ {μÿò†ÿçLÿ {¯ÿðÉçÎ¿SëÝçLÿë
÷̈μÿæ¯ÿç†ÿ LÿÀÿç̈ æÀÿ;ÿç æ

†ÿë{þ fæ~çd {¾ D—ÿç’ÿ H ̈ ÷æ~êþæ[ÿZÿÀÿ ¯ÿõ•ç ¨æBô ÿ̄æßë, fÁÿ,
þæsç F¯ÿó Óí¾ö¿æ{àÿæLÿ Lÿç̈ Àÿç Aæ¯ÿÉ¿Lÿ { ÿ̄æàÿç †ÿë{þ Ó©þ
{É÷~ê{Àÿ ¨Ýçd > fê¯ÿ Lÿçºæ fê¯ÿ{SæÏê {Óþæ[ÿZÿÀÿ ¯ÿoç¯ÿæ
¨æBô [ÿçföê ÿ̄ ̄ ÿÖì A$öæ†ÿú A{fð̄ ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ D¨{Àÿ [ÿçμÿöÀÿ
LÿÀÿ;ÿç æ D—ÿç’ÿ F¯ÿó ÷̈æ~êþæ{[ÿ þš {¨æÌ~, É́æÓLÿ÷çßæ F ÿ̄ó
÷̈f[ÿ[ÿ ¨æBô ¨ÀÿØÀÿ D¨{Àÿ [ÿçμÿöÀÿ LÿÀÿ;ÿç æ FSëÝçLÿë {fð̄ ÿçLÿ

D¨æ’ÿæ[ÿþæ[ÿZÿÀÿ ̈ æÀÿØÀÿçLÿ Lÿ÷çßæ { ÿ̄æàÿç LÿëÜÿæ¾æF æ Dμÿß {fð̄ ÿçLÿ
D¨æ’ÿæ[ÿ †ÿ$æ {fð̄ ÿçLÿ H A{fð̄ ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ þš{Àÿ
{ÜÿD$#̄ ÿæ ̈ æÀÿØÀÿçLÿ Lÿ÷çßæ {¾{Lÿò~Óç ̄ ÿæÓ×æ[ÿ{Àÿ fê¯ÿÀÿ ̄ ÿo¯ÿæ
¨æBô SëÀÿë†ÿ́ í̈‚ÿö æ

`ÿç†ÿ÷ {fð¯ÿçLÿ H A{fð ÿ̄çLÿ
D¨æ’ÿæ[ÿ þš{Àÿ ̈ æÀÿØÀÿçLÿ Lÿ÷çßæ

 FÜÿç Ašß[ÿ  Lÿ'~ Óí̀ ÿæF? {SæsçF {¨æQÀÿê{Àÿ þæd fê¯ÿÓóQ¿æ [ÿçLÿs¯ÿ̂ ÿöê D—ÿç’ÿSëÝçLÿ{Àÿ ¯ÿêf
DŒæ’ÿ[ÿLÿë Lÿç̈ Àÿç ÷̈μÿæ¯ÿç†ÿ Lÿ{Àÿ ?

 FÜÿç Ašß[ÿ ’ÿÉöæDdç {¾ {fð̄ ÿçLÿ D¨æ’ÿæ[ÿ (þæd, LÿZÿç, ¨ÀÿæS~ LÿæÀÿLÿ, D—ÿç’ÿ F ÿ̄ó A{fð̄ ÿçLÿ
D¨æ’ÿæ[ÿ (†ÿæ¨þæ†ÿ÷æ, fÁÿ, {¨æÌLÿ ̈ ’ÿæ$ö Aæ’ÿç) Lÿç̈ Àÿç ̈ æÀÿØÀÿçLÿ Lÿ÷çßæ LÿÀÿ;ÿç F¯ÿó ̈ ÀÿØÀÿLÿë Lÿç̈ Àÿç
÷̈μÿæ¯ÿç†ÿ LÿÀÿ;ÿç `ÿç†ÿ÷ > {ÓÜÿç̈ Àÿç, þ~çÌ ’ÿǽÀÿæ A†ÿ¿™#Lÿ þæd ™Àÿç̄ ÿæ FÜÿç Ó;ÿëÁÿ[ÿLÿë ¨Àÿç̄ ÿˆÿö[ÿ

LÿÀÿç̈ æÀÿç̄ ÿ Lÿç? FÜÿæ ¯ÿæÓ×æ[ÿ{Àÿ $#̄ ÿæ Ófê¯ÿ F¯ÿó [ÿçföê ÿ̄ D¨æ’ÿæ[ÿLÿë Lÿç̈ Àÿç ÷̈μÿæ¯ÿç†ÿ LÿÀÿç̄ ÿ {¯ÿæàÿç
†ÿë{þ μÿæ¯ÿëd ?

fê¯ÿ  F ÿ̄ó  {Óþæ[ÿZÿ  ¨æÀÿç̈ æÉ}́Lÿ  ¨Àÿç{ ÿ̄É  þš{Àÿ  ¯ÿçμÿçŸ  ÷̈LÿæÀÿÀÿ  ¨æÀÿØÀÿçLÿ  Lÿ÷çßæSëÝçLÿ
Lÿ'~ ?

Lÿæ¾ö¿LÿÁÿæ¨ AæÓ, Óº¤ÿ ×æ¨[ÿ LÿÀÿç̄ ÿæ F¯ÿó ̀ ÿçÜÿ§s LÿÀÿç̄ ÿæAP SCERT
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Criterion 3
Interaction among the biotic components. These may influence the availability of
resources needed for life processes like nutrition, respiration, and reproduction.

 Relate your learning with your observations.
 Record your observations in Table 3.3 at the appropriate places. Table 3.3 is filled

with examples for your reference.

Table 3.3:Interaction of biotic and abiotic components
in a habitat

Earthworms live in
moist soil.

Criterion 1: Interactions
between biotic and
abiotic components

Criterion 2: Interaction
between two abiotic

components

Criterion 3:
Interaction among the

biotic components
The day temperature is high due
to the bright sunlight.

A frog eats insects.

Many microbes are
present in the pond.

Water is evaporating fast
due to the sunlight.

A water snake eats fish.

A fish lays eggs in
water.

Air current is blowing
slowly on the water
surface creating gentle
waves.

Frogs and fish may
compete for small insects
larvae.

The soil near the pond is
moist.

A fish lays eggs in water near
vegetation to protect them from
other fish or frogs.

In Activity 3.4, you understood different types
of interactions occur within a habitat. From this,
you can infer that the biotic components (plants,
animals, and microorganisms) and the abiotic
components (air, water, soil, sunlight, and
temperature) in a habitat interact with each other
to form an ecosystem. Organisms in an
ecosystem interact with abiotic components for
food, shelter, and protection. Different
communities of living organisms interact with
abiotic components in an ecosystem. There are
two main types of ecosystems in nature.
Aquatic ecosystems include ponds, rivers, and
lakes while terrestrial ecosystems include

Fig. 3.6: Overlap of terrestrial and
aquatic ecosystem

AP SCERT
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þæ[ÿ’ÿƒ 
{fð̄ ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ þš{Àÿ ¨æÀÿØÀÿçLÿ Lÿ÷çßæ FSëÝçLÿ {¨æÌ~, É´Ó[ÿ F ÿ̄ó ¨÷f[ÿ[ÿ μÿÁÿç fê¯ÿ[ÿ
¨÷Lÿ÷çßæ [ÿçþç̂ ÿ Aæ¯ÿÉ¿Lÿ ÓºÁÿÀÿ D¨àÿ²†ÿæLÿë ¨÷μÿæ¯ÿç†ÿ LÿÀÿç̈ æÀÿ;ÿç æ

   †ÿë{þ ÉçQ#$#̄ ÿæ AóÉLÿë †ÿëþÀÿ ¨¾ö¿{¯ÿä~ ÓÜÿç†ÿ †ÿëÁÿ[ÿæ LÿÀÿ æ
†ÿëþÀÿ ¨¾ö¿{¯ÿä~SëÝçLÿë ÓæÀÿ~ê {Àÿ D¨¾ëNÿ ×æ[ÿ{Àÿ àÿç̈ ç̄ ÿ• LÿÀÿ æ ÓæÀÿ~ê {Àÿ †ÿëþÀÿ

  A¯ÿS†ÿç ¨æBô D’ÿæÜÿÀÿ~ ’ÿçAæ¾æBdç æ

ÓæÀÿ~ê FLÿ ̄ ÿæÓ×æ[ÿ{Àÿ  {fð̄ ÿçLÿ  F ÿ̄ó  A{fð̄ ÿçLÿ D¨æ’ÿæ[ÿ  þš{Àÿ  ̈ æÀÿØÀÿçLÿ Lÿ÷çßæ

fçAæ H’ÿæ þæsç{Àÿ ¯ÿæÓ
Lÿ{Àÿ æ

þæ[ÿ’ÿƒ {fð¯ÿçLÿ F¯ÿó
A{fð¯ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ
þš{Àÿ ¨æÀÿØÀÿçLÿ Lÿ÷çßæ

Dg´Áÿ Óí¾ö¿LÿçÀÿ~ {¾æSëô ’ÿç[ÿÀÿ
†ÿæ¨þæ†ÿ÷æ A™#Lÿ ÜÿëF æ {¯ÿèÿ Lÿês¨†ÿèÿ QæF æ

{¨æQÀÿê{Àÿ A{[ÿLÿ
A~ëfê¯ÿ $æAæ;ÿç æ

Óí¾ö¿LÿçÀÿ~ {¾æSë ô fÁÿ
ÉêW÷ ¯ÿæÑêμÿí†ÿ ÜÿëF æ fÁÿf Óæ¨ þæd QæF æ

þæd ¨æ~ç{Àÿ Aƒæ
’ÿçF æ

fÁÿ̈ õÏ D¨{Àÿ ÿ̄æßë ™ê{Àÿ ™ê{Àÿ
÷̄̈ ÿæÜÿç†ÿ {ÜÿæB þõ’ÿë †ÿÀÿèÿ ÓõÎç LÿÀÿëdç æ

{¯ÿèÿ F¯ÿó þæd {dæs
Lÿês¨†ÿèÿZÿ àÿæμÿ öæ ¨æBô
¨÷†ÿç{¾æSê†ÿæ LÿÀÿç̈ æÀÿ;ÿç æ

{¨æQÀÿê [ÿçLÿs þæsç Aæ’ÿö÷
Àÿ{Üÿ æ

{Sæs çF þæd A[ÿ¿ þæd Lÿ çºæ
{¯ÿèÿþæ[ÿZÿvÿæÀÿ ë [ÿ çf AƒæLÿë Àÿäæ
LÿÀÿç¯ÿæ¨æBô fÁÿ{Àÿ $#¯ÿæ D—ÿç’ÿ [ÿçLÿs{Àÿ
Aƒæ ’ÿçF æ

Lÿæ¾ö¿LÿÁÿæ¨ Àÿë †ÿë{þ ̄ ÿëlç̈ æÀÿçàÿ {¾ FLÿ ̄ ÿæÓ×æ[ÿ{Àÿ
¯ÿççμÿçŸ ÷̈LÿæÀÿÀÿ ¨æÀÿØÀÿçLÿ Lÿ÷çßæ Wsç$æF æ F$#Àÿë †ÿë{þ
A[ÿëþæ[ÿ LÿÀÿç̈ æÀÿç̄ ÿ {¾ {Lÿò~Óç ̄ ÿæÓ×æ[ÿ{Àÿ $#̄ ÿæ {fð̄ ÿçLÿ
D¨æ’ÿæ[ÿSëÝçLÿ (D—ÿç’ÿ, ¨÷æ~ê F¯ÿó A~ëfê¯ÿ) F¯ÿó
A{fð̄ ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ (¯ÿæßë, fÁÿ, þæsç, Óí¾ö¿æ{àÿæLÿ
F¯ÿó †ÿæ¨þæ†ÿ÷æ) ¨ÀÿØÀÿ ÓÜÿç†ÿ Lÿ÷çßæ LÿÀÿç FLÿ ¨ÀÿçÓó×æ
Svÿ[ÿ LÿÀÿ;ÿç æ {SæsçF ¨ÀÿçÓó×æÀÿ ¯ÿçμÿçŸ fê¯ÿ{SæÏê
Qæ’ÿ¿, AæÉ÷ß F¯ÿó ÓëÀÿäæ ̈ æBô A{fð̄ ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ
ÓÜÿç†ÿ ̈ æÀÿØÀÿçLÿ Lÿ÷çßæ LÿÀÿ;ÿç æ {SæsçF ̈ ÀÿçÓó×æ{Àÿ¯ÿçμÿçŸ
fê¯ÿ{SæÏê A{fð̄ ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ ÓÜÿ ̈ æÀÿØæÀÿçLÿ Lÿ÷çßæ
LÿÀÿ;ÿç > ÷̈Lÿõ†ÿç{Àÿ ’ÿëB ¨÷LÿæÀÿÀÿ þëQ¿ ¨ÀÿçÓó×æ Adç æ
fÁÿêß ¨ÀÿçÓó×æ{Àÿ {¨æQÀÿê, [ÿ’ÿê F¯ÿó Üÿ÷’ÿ A;ÿμÿöëNÿ
$#̄ ÿæ{¯ÿ{Áÿ ×Áÿêß ¨ÀÿçÓó×æ{Àÿ

`ÿç†ÿ÷ ×Áÿêß H fÁÿêß ¨ÀÿçÓó×æÀÿ þçÉ÷~

þæ[ÿ’ÿƒ ’ÿëBsç A{fð¯ÿçLÿ
D¨æ’ÿæ[ÿ þš{Àÿ ̈ æÀÿØÀÿçLÿ Lÿ÷çßæ

þæ[ÿ’ÿƒ  {fð̄ ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ
þš{Àÿ ¨æÀÿØÀÿçLÿ Lÿ÷çßæ
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Observe Fig 3.1(b), which illustrates a forest ecosystem.
 Study the picture carefully and spot the organisms listed in Table 3.4.
 Using the internet or your school library, find out what do these organisms eat.
 Record your observations in Table 3.4 by identifying whether each organism feeds

only on plants and plant products, only on animals, or on both.

forests, farms or even large trees like banyan, mango, or pilkhan.
Hence, ecosystems can be large or small. Can you find overlapping
ecosystems in Fig. 3.6?

Fig. 3.6 shows an overlap of different terrestrial and aquatic
ecosystems. In this figure, you can see a small river (an aquatic
ecosystem) along with mountains, forests, grassland, and farmland,
which are examples of terrestrial ecosystems. Farmland is a human-
made ecosystem. These ecosystems are interacting with each other
at any given point.

In Activity 3.4, we have seen the importance of the components
and their interactions in an ecosystem. For example, sunlight, carbon
dioxide, and water are essential for producing food in plants; soil
provides medium and essential nutrients for plant growth; air
provides oxygen for respiration in plants as well as animals; water
is essential for all living organisms. This shows how living organisms
depend on the non-living component of an ecosystem. Just as biotic
components depend on abiotic components, abiotic components also
depend on biotic components. For example, plants release oxygen
during photosynthesis, roots hold soil in place and prevent erosion,
and plants retain soil moisture and help cool the atmosphere.

You can identify and study any ecosystem in your surroundings
and observe different types of interactions among the biotic and
abiotic components. While studying biotic interactions, notice how
organisms depend on each other for food.

Individual

Fig. 3.7: Individual
to ecosystem

Population

Community

Ecosystem

Activity 3.5: Let us classify
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FLÿ fèÿàÿ ¨ÀÿçÓó×æLÿë ’ÿÉöæD$#̄ ÿæ `ÿç†ÿ÷ b Lÿë àÿä¿ LÿÀÿ >
 `ÿç†ÿ÷Lÿë ¾[ÿ#Àÿ ÓÜÿ {’ÿQ F¯ÿó ÓæÀÿ~ê {Àÿ †ÿæÁÿçLÿæμÿëNÿ fê¯ÿþæ[ÿZÿë `ÿçÜÿ§s LÿÀÿ æ
  B+Àÿ{[ÿsú Lÿçºæ †ÿëþ ¯ÿç’ÿ¿æÁÿß ̈ ævÿæSæÀÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç, FÜÿç fê¯ÿþæ{[ÿ Lÿ'~ QæAæ;ÿç fæ~ç̄ ÿæLÿë

 {`ÿÎæ LÿÀÿ æ
 {LÿDô fê¯ÿ {Lÿ̄ ÿÁÿ D—ÿç’ÿ F¯ÿó D—ÿç’ÿfæ†ÿ ’ÿ÷̄ ÿ¿ QæF, {LÿDô fê¯ÿ {Lÿ¯ÿÁÿ ÷̈æ~ê QæF Lÿçºæ Dμÿß

QæF, †ÿæÜÿæ `ÿçÜÿ§s LÿÀÿç †ÿëþÀÿ ¨¾ö¿{¯ÿä~SëÝçLÿ ÓæÀÿ~ê {Àÿ àÿç̈ ç̄ ÿ• LÿÀÿ æ

fèÿàÿ, `ÿæÌfþç Lÿçºæ ¯ÿÀÿSd, AæºSd ¯ÿæ LÿëAælÀÿç μÿÁÿç ¯ÿÝ ¯ÿÝ Sd þš
A;ÿμÿöëNÿ æ {†ÿ~ë ¨ÀÿçÓó×æ SëÝçLÿ ¯ÿõÜÿ†ÿ Lÿçºæ äë’ÿ÷ {ÜÿæB¨æ{Àÿ æ ÿ̀ç†ÿ÷ {Àÿ
¨ÀÿçÓó×æSëÝçLÿÀÿ þçÉ÷~×Áÿ (overlapping) {Qæfç¨æÀÿç̄ ÿ Lÿç ?

`ÿç†ÿ÷ {Àÿ ¯ÿçμÿçŸ ×Áÿ ¨ÀÿçÓó×æ þçÉ÷~ A¯ÿ×æ ’ÿÉöæ¾æBdç æ FÜÿç
`ÿç†ÿ÷{Àÿ †ÿë{þ {SæsçF {dæs [ÿ’ÿê (fÁÿ ¨ÀÿçÓó×æ) ÓÜÿç†ÿ ¨æÜÿæÝ,fèÿàÿ,
†ÿõ~μÿíþç F¯ÿó `ÿæÌfþç (×Áÿ ¨ÀÿçÓó×æ) {’ÿQ#¨æÀÿç¯ÿ æ `ÿæÌfþç {ÜÿDdç
þ[ÿëÌ¿Lÿõ†ÿ ¨ÀÿçÓó×æ æ FÜÿç ¨ÀÿçÓó×æSëÝçLÿ {¾{Lÿò~Óç Óþß{Àÿ ¨ÀÿØÀÿ
ÓÜÿç†ÿ ¨æÀÿØÀÿçLÿ Lÿ÷çßæ LÿÀÿç$æ;ÿç æ

Lÿæ¾ö¿LÿÁÿæ¨ {Àÿ Aæ{þ, FLÿ ¨ÀÿçÓó×æ{Àÿ D¨æ’ÿæ[ÿSëÝçLÿÀÿ F ÿ̄ó
{Óþæ[ÿZÿÀÿ ¨æÀÿØÀÿçLÿ Lÿ÷çßæÀÿ SëÀÿë†ÿ ́àÿä¿ Lÿ{àÿ æ D’ÿæÜÿÀÿ~Ó́Àÿí̈ , D—ÿç’ÿ{Àÿ
Qæ’ÿ¿ ¨÷Öì†ÿç ¨æBô Óí¾ö¿æ{àÿæLÿ, AèÿæÀÿLÿæþÈ F ÿ̄ó fÁÿ A†ÿ¿æ¯ÿÉ¿Lÿ;  D—ÿç’ÿ¯ÿõ•ç
¨æBô þæsç A†ÿ¿æ¯ÿÉ¿Lÿ ̈ ëÎçLÿÀÿ †ÿˆÿ´ {¾æSæB¯ÿæ ÓÜÿç†ÿ †ÿæÀÿ þæšþ {ÜÿæB$æF;

¯ÿæßë D—ÿç’ÿ †ÿ$æ ÷̈æ~êþæ[ÿZÿÀÿ É´æÓLÿ÷çßæ ¨æBô AþÈfæ[ÿ ÷̈’ÿæ[ÿ Lÿ{Àÿ ; ÓþÖ
fê¯ÿ;ÿ ÷̈æ~êZÿ ¨æBô fÁÿ A†ÿ¿æ¯ÿÉ¿Lÿ æ FÜÿæ ’ÿÉöæF {¾ fê¯ÿ;ÿ ÷̈æ~êþæ[ÿZÿÀÿ
FLÿ ¨ÀÿçÓó×æ [ÿçföê¯ÿ D¨æ’ÿæ[ÿ D¨{Àÿ Lÿç̈ Àÿç [ÿçμÿöÀÿ LÿÀÿ;ÿç > {¾¨Àÿç {fð̄ ÿçLÿ
D¨æ’ÿæ[ÿSëÝçLÿ A{fð̄ ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ D¨{Àÿ [ÿçμÿöÀÿ LÿÀÿ;ÿç, vÿçLÿú {ÓÜÿç̈ Àÿç
A{fð¯ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ þš {fð¯ÿçLÿ D¨æ’ÿæ[ÿ D¨{Àÿ [ÿçμÿöÀÿ LÿÀÿ;ÿç æ
D’ÿæÜÿÀÿ~ÓÀ́ÿí̈ , D—ÿç’ÿþæ{[ÿ Aæ{àÿæLÿ Óó{ÉÈÌ~ Óþß{Àÿ AþÈfæ[ÿ [ÿçSö†ÿ
LÿÀÿç$æ;ÿç, { ÿ̀Àÿ þæsçLÿë ™Àÿç Àÿ{Q F ÿ̄ó þõ̂ ÿçLÿæ äßLÿë {Àÿæ{Lÿ F ÿ̄ó D—ÿç’ÿ þæsçÀÿ
Aæ’ÿö÷†ÿæ ¯ÿfæß Àÿ{Q H ¯ÿæßëþƒÁÿLÿë $ƒæ LÿÀÿç ÿ̄æ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ æ

†ÿë{þ †ÿëþÀÿ ̈ Àÿç{¯ÿÉ{Àÿ $#̄ ÿæ {¾{Lÿò~Óç ̈ ÀÿçÓó×æLÿë ̀ ÿçÜÿ§s LÿÀÿç Ašß[ÿ
LÿÀÿç̈ æÀÿç̄ ÿ F¯ÿó {fð¯ÿçLÿ †ÿ$æ A{fð¯ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ þš{Àÿ ¯ÿççμÿçŸ ÷̈LÿæÀÿÀÿ
¨æÀÿØÀÿçLÿ Lÿ÷çßæLÿë àÿä¿ LÿÀÿç̈ æÀÿç̄ ÿ æ {fð¯ÿçLÿ ̈ æÀÿØÀÿçLÿ Lÿ÷çßæ Ašß[ÿ Lÿàÿæ{¯ÿ{Áÿ,
fê¯ÿþæ{[ÿ Qæ’ÿ¿ ¨æBô ¨ÀÿØÀÿ D¨{Àÿ Lÿç̈ Àÿç [ÿçμÿöÀÿ LÿÀÿ;ÿç †ÿæÜÿæ àÿä¿ LÿÀÿ æ

¯ÿ¿NÿçS†ÿ

`ÿç†ÿ÷ ¯ÿ¿NÿçS†ÿÀÿë
¨ÀÿçÓó×æ

fê ÿ̄ÓóQ¿æ

fê¯ÿ{SæÏê

   ¨ÀÿçÓó×æ

Lÿæ¾ö¿LÿÁÿæ¨ AæÓ ¯ÿSöêLÿÀÿ~ LÿÀÿç¯ÿæ
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Deer

Name of the
organism

Performs
photosynthesis

Feeds on
plants and

plant products
Feeds on
animals

Feeds on both
plants and/or

animals

No Grass and leaves
of plants

No Only on plants

Horse

Vulture

Bengal Fox

Bird (Shikra)

Squirrel

Mouse

Mushroom

Tree Yes

How do plants get their food? As you know, plants make their  own
food by the process of photosynthesis. Thus, they are called producers
or autotrophs (auto=self + troph=food).

Organisms that cannot produce their own food and depend on
other organisms for their food are called consumers or heterotrophs
(hetero = other + troph = food). List the heterotrophs from Table 3.4.

Organisms that eat only plants are called herbivores, such as
deer and hare. Those that eat only animals are carnivores, such as
leopard. Organisms that eat both plants and animals are omnivores,
such as crows, foxes, and mice.

Activity 3.5: Who Eats whom ?

In Activity 3.5, we learn about the feeding relationship among organisms.
How can we make linkages with the feeding relationship among organisms
in a given ecosystem?

Table 3.4: Eating Habits of different organisms

Fig. 3.8: Food
chain
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ÜÿÀÿç~

fê¯ÿÀÿ
[ÿæþ

Aæ{àÿæLÿ Óó{ÉâÌ~
Lÿ{Àÿ

D—ÿç’ÿ  F ÿ̄ó  D—ÿç’ÿfæ†ÿ
Qæ’ÿ¿ QæF

 ̈ ÷æ~êþæ[ÿZÿë
QæF

Dμÿß D—ÿç’ÿ H
¨÷æ~êZÿë QæF

[ÿæÜÿ] WæÓ H Sd ̈ †ÿ÷ [ÿæÜÿ] {Lÿ¯ÿÁÿ D—ÿç’ÿ QæF

{Wæxÿæ
ÉæSë~æ

{LÿæLÿçÉçAæÁÿç
¯ÿæf¨äê
Sëƒë̀ ÿç þíÌæ
þíÌæ

d†ÿë
Sd         Üÿô

D—ÿç’ÿSëÝçLÿ {Óþæ[ÿZÿ Qæ’ÿ¿ Lÿç̈ Àÿç ¨æAæ;ÿç ? †ÿë{þ fæ~çd {¾ D—ÿç’ÿþæ{[ÿ
Aæ{àÿæLÿÓó{ÉâÌ~ ÷̈Lÿ÷çßæ ’ÿ́æÀÿæ [ÿçf Qæ’ÿ¿ [ÿç{f ÷̈Öì†ÿ LÿÀÿ;ÿç æ {†ÿ~ë {Óþæ[ÿZÿë
DŒæ’ÿLÿ Lÿçºæ Ó´{μÿæfê (Ó́ = [ÿçf + {μÿæfê = Qæ’ÿ¿) LÿëÜÿæ¾æF æ

{¾Dô fê¯ÿþæ{[ÿ [ÿçf Qæ’ÿ¿ [ÿç{f ÷̈Ö ë†ÿ LÿÀÿç̈ æÀÿ;ÿç [ÿæÜÿ] F¯ÿó Qæ’ÿ¿ ¨æBô A[ÿ¿
fê¯ÿþæ[ÿZÿ D¨{Àÿ [ÿçμÿöÀÿ LÿÀÿ;ÿç, {Óþæ[ÿZÿë μÿäLÿ Lÿçºæ ¨Àÿ{μÿæfê (¨Àÿ = A[ÿ¿ +
{μÿæfê  = Qæ’ÿ¿) LÿëÜÿæ¾æF æ ÓæÀÿ~ê Àÿë ¨Àÿ{μÿæfêþæ[ÿZÿÀÿ FLÿ †ÿæàÿçLÿæ LÿÀÿ æ

{¾Dô fê¯ÿþæ{[ÿ {Lÿ¯ÿÁÿ D—ÿç’ÿ ̄ ÿæ D—ÿç’ÿfæ†ÿ ̈ ’ÿæ$ö QæAæ;ÿç, {Óþæ[ÿZÿë †ÿõ~{μÿæfê
¯ÿæ ÉæLÿæÜÿæÀÿê LÿëÜÿæ¾æF > D’ÿæÜÿÀÿ~: ÜÿÀÿç~ F ÿ̄ó {vÿLÿëAæ ̈ ÷μÿõ†ÿç æ {¾Dôþæ{[ÿ {Lÿ¯ÿÁÿ
A[ÿ¿ ̈ ÷æ~êþæ[ÿZÿë QæAæ;ÿç {Óþæ[ÿZÿë þæóÓæÉê ¯ÿæ þæóÓæÜÿæÀÿê LÿëÜÿæ¾æF, D’ÿæÜÿÀÿ~:
`ÿç†ÿæ¯ÿæW æ {¾Dô fê¯ÿþæ{[ÿ Dμÿß D—ÿç’ÿ F ÿ̄ó ̈ ÷æ~êZÿë QæAæ;ÿç {Óþæ[ÿZÿë Ó¯ÿöæÜÿæÀÿê
¯ÿæ Ó¯ÿöμÿäê LÿëÜÿæ¾æF, D’ÿæÜÿÀÿ~: LÿæD, ÿ̄çàÿëAæ F¯ÿó þíÌæ æ

Lÿæ¾ö¿LÿÁÿæ¨ LÿçF LÿæÜÿæLÿë QæAæ;ÿç ?
Lÿæ¾ö¿LÿÁÿæ¨ {Àÿ Aæ{þ fê¯ÿþæ[ÿZÿ þš{Àÿ $#¯ÿæ Qæ’ÿ¿ Óº¤ÿ ¯ÿçÌß{Àÿ fæ~çàÿë æ
FLÿ [ÿç”}Î ¨ÀÿçÓó×æÀÿ fê¯ÿþæ[ÿZÿ þš{Àÿ $#̄ ÿæ Qæ’ÿ¿ Óº¤ÿSëÝçLÿë Aæ{þ Lÿç̈ Àÿç
{¾æÝç¨æÀÿç¯ÿæ ?

ÓæÀÿ~ê ¯ÿçμÿçŸ  fê¯ÿZÿ  Qæ’ÿ¿æμÿ¿æÓ

`ÿç†ÿ÷ Qæ’ÿ¿
Éõ\ÿÁÿ
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 Take an example of a grassland ecosystem.
 Consider the following organisms that we can spot in a grassland

ecosystem: grass, frog, hare, fox, grasshopper, snake, and eagle.
 In Fig. 3.8, a relationship of who eats whom is shown among some of

the organisms.
 Draw the feeding relationships for the remaining organisms by adding

arrows, similar to those in Fig. 3.8.
In Fig 3.8, you can see that the grass is eaten by the hare and the hare

is eaten by the leopard. This is a representation of a food chain in a grassland
ecosystem. Which is another food chain that can be drawn for the organisms
given in this activity? One example may be as follows:

Grass  Grasshopper  Frog  Snake  Eagle
The interactions between biotic components based on feeding

relationships can be represented in the form of a linear chain. A food chain
is a simple sequence showing ‘who eats whom’ in an ecosystem. One such
example is given in Fig. 3.9.

Fig. 3.10(a) represents a crop field with millets,
mouse, and eagle.

 Count the number of each type of organism
in Fig. 3.10(a).

 Make a table and set a number in the table
against each of the organisms.

 Arrange the numbers in the ascending order,
consider the highest number at the base and
the lowest at the top.

 Place the mouse, millet, and eagle
appropriately in Fig. 3.10(b).

 What figure do you get? It looks like a
pyramid. Complete the pyramid in Fig.
3.10(b).

Fig. 3.10: (a) Food chain of millet,
mouse, and eagle in a crop field

Each organism in a food chain has a specific position, called a trophic level (troph
= food):

 Producers (like green plants) are at the first trophic level.

Activity 3.6: Let us link (relate)

Activity 3.7: Let us draw Fig. 3.9: Another food
chain in a grassland

AP SCERT



309c ùgâYú Rúa aòmû^

 FLÿ †ÿõ~μÿíþç ¨ÀÿçÓó×æÀÿ D’ÿæÜÿÀÿ~ ’ÿçA æ
 FLÿ †ÿõ~μÿíþç ¨ÀÿçÓó×æ{Àÿ Aæ{þ {’ÿQ#̈ æÀÿë$#̄ ÿæ ÿ̄ççμÿŸ fê¯ÿ ¾$æ WæÓ, { ÿ̄èÿ,

{vÿLÿëAæ, ¯ÿçàÿëAæ, lç+çLÿæ, Óæ¨ F¯ÿó `ÿçàÿ ¯ÿçÌß{Àÿ `ÿç;ÿæLÿÀÿ æ
 `ÿç†ÿ÷ {Àÿ Lÿçdç fê¯ÿZÿ þš{Àÿ LÿçF LÿæÜÿæLÿë QæF †ÿæÜÿæÀÿ FLÿ Ó¸Lÿö ’ÿÉöæ¾æBdç æ
 `ÿç†ÿ÷ {Àÿ ’ÿÉöæ¾æB$#̄ ÿæ μÿÁÿç, A[ÿ¿ fê¯ÿþæ[ÿZÿ þš{Àÿ $#̄ ÿæ Qæ’ÿ¿ Óº¤ÿLÿë

†ÿêÀÿ `ÿçÜÿ§ ’ÿǽÀÿæ ’ÿÉöæA æ
`ÿç†ÿ÷ {Àÿ †ÿë{þ {’ÿQ#̈ æÀÿç̄ ÿ {¾ WæÓLÿë {vÿLÿëAæ QæF F¯ÿó {vÿLÿëAæLÿë `ÿç†ÿæ¯ÿæW

QæF æ FÜÿæ FLÿ †ÿõ~μÿíþç ¨ÀÿçÓó×æ{Àÿ $#̄ ÿæ {SæsçF Éõ\ÿÁÿLÿë ’ÿÉööæDdç æ FÜÿç Lÿæ¾ö¿{Àÿ
’ÿçAæ¾æB$#̄ ÿæ fê¯ÿþæ[ÿZÿ ̈ æBô A[ÿ¿ {LÿDô Qæ’ÿ¿ Éõ\ÿÁÿ AZÿ[ÿ LÿÀÿæ¾æB¨æÀÿç̄ ÿ ? {SæsçF
D’ÿæÜÿÀÿ~ [ÿçþ§̈ ÷Lÿæ{Àÿ {ÜÿæB¨æ{Àÿ :

WæÓ lç+çLÿæ {¯ÿèÿ Óæ¨  `ÿçàÿ
Qæ’ÿ¿ Óº¤ÿ D¨{Àÿ Aæ™æÀÿç†ÿ {fð¯ÿçLÿ D¨æ’ÿæ[ÿSëÝçLÿ þš{Àÿ ¨æÀÿØÀÿçLÿ Lÿ÷çßæLÿë FLÿ
ÓÀÿÁÿ{ÀÿQæ Éõ\ÿÁÿ AæLÿæÀÿ{Àÿ ’ÿÉöæ¾æB¨æÀÿç̄ ÿ > FLÿ Qæ’ÿ¿ Éõ\ÿÁÿ  {ÜÿDdç FLÿ ÓÀÿÁÿ
Lÿ÷þ ¾æÜÿæ FLÿ ̈ ÀÿçÓó×æ{Àÿ "LÿçF LÿæÜÿæLÿë QæF'†ÿæÜÿæ ’ÿÉöæF æ FÜÿç̈ Àÿç FLÿ D’ÿæÜÿÀÿ~ ̀ ÿç†ÿ÷

{Àÿ ’ÿçAæ¾æBdç æ

`ÿç†ÿ÷ FLÿ
†ÿõ~μÿíþç{Àÿ A[ÿ¿ FLÿ

Qæ’ÿ¿ Éõ\ÿÁÿ   `ÿç†ÿ÷ a) FLÿ üÿÓàÿ {ä†ÿLÿë ’ÿÉöæDdç {¾Dô$#{Àÿ äë’ÿ÷ÉÓ¿, þíÌæ F¯ÿó `ÿçàÿ Ad;ÿç æ

Lÿæ¾ö¿LÿÁÿæ¨ Ó¸Lÿö ×æ¨[ÿ LÿÀÿç̄ ÿæ

Lÿæ¾ö¿LÿÁÿæ¨ AæÓ  AæZÿç̄ ÿæ

 `ÿç†ÿ÷ a) {Àÿ $#̄ ÿæ ÷̈{†ÿ¿Lÿ ÷̈LÿæÀÿÀÿ fê¯ÿÀÿ ÓóQ¿æ
S~[ÿæ LÿÀÿ æ

 FLÿ ÓæÀÿ~ê †ÿçAæÀÿç LÿÀÿ F¯ÿó ÓæÀÿ~ê{Àÿ ÷̈{†ÿ¿Lÿ fê¯ÿ
¨æQ{Àÿ FLÿ ÓóQ¿æ {àÿQ æ

  ÓóQ¿æSëÝçLÿë D–ÿöLÿ÷þ{Àÿ(Aæ{ÀÿæÜÿ~) ÓfæA, ̄ ÿÝ ÓóQ¿æLÿë
†ÿ{Áÿ  F¯ÿó Óæ[ÿ ÓóQ¿æLÿë D¨{Àÿ ÀÿQ æ

 þíÌæ, äë’ÿ÷ÉÓ¿ F¯ÿó `ÿçàÿLÿë `ÿç†ÿ÷ b) {Àÿ D¨¾ëNÿ
×æ[ÿ{Àÿ ÀÿQ æ

 †ÿë{þ {LÿDô AæLÿõ†ÿç ¨æBàÿ?  FÜÿæ FLÿ ¨çÀÿæþçxÿ μÿÁÿç
{’ÿQæ¾æDdç æ `ÿç†ÿ÷ b) {Àÿ ç̈ÀÿæþçxÿúLÿë Ó í̧‚ÿö LÿÀÿ æ
FLÿ Qæ’ÿ¿ Éõ\ÿÁÿ{Àÿ ÷̈{†ÿ¿Lÿ fê¯ÿÀÿ FLÿ [ÿç”}Î ×æ[ÿ $æF,
¾æÜÿæLÿë Qæ’ÿ¿ÖÀÿ  ÿ̄æ {¨æÌLÿ ÖÀÿ troph Qæ’ÿ¿
LÿëÜÿæ¾æF æ

 Ó ÿ̄ëf D—ÿç’ÿ μÿÁÿç DŒæ’ÿLÿþæ{[ÿ ÷̈$þ {¨æÌLÿÖÀÿ{Àÿ
$æAæ;ÿç æ

`ÿç†ÿ÷ a)FLÿ üÿÓàÿ {ä†ÿ÷{Àÿ
äë’ÿ÷ÉÓ¿, þíÌæ F¯ÿó `ÿçàÿÀÿ

Qæ’ÿ¿ Éõ\ÿÁÿ
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Activity 3.8: Let us trace and link

 Look at Fig. 3.11.
 Look at the figure and put more arrows for

the missing relationship of ‘who eats whom’.
 How many other organisms might be

connected to one organism through a feeding
relationship in an ecosystem?

Look at Fig. 3.11, and observe the
relationship between different food chains in
an ecosystem. Are these food chains
interlinked? Each of the organisms may be
eaten by two or more types of organisms.
Thus, in an ecosystem, the food chains are
interlinked with each other to form a network,
called a food web.

You know that living organisms
grow, perform many functions, develop, and
die. During their life cycle, organisms
produce a lot of waste, including dead matter
and food waste.

You may have seen small umbrella-like structures,
mushrooms, growing on dead plants or trees during the
rainy season (Fig. 3.12). These are a type of fungi that
grow on dead matter. Microorganisms like fungi and
bacteria break down complex substances in dead plants
and animals into simpler ones. This process returns

Fig. 3.10: (b) Food chain
represented  in a pyramid

Fig. 3.11: Food web

Fig. 3.12: Mushroom growing
on dead organic matter

 Herbivores (like hares and deer) are at the second level.
 Small carnivores (like frogs) are at the third level.
 Large carnivores (like tigers or vultures) occupy the next level.

3.6 What Happens to Waste in Nature?
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Lÿæ¾ö¿ LÿÁÿæ¨ AæÓ  A[ÿëÓ¤ÿæ[ÿ  LÿÀÿç̄ ÿæ  F ÿ̄ó  Óó{¾æS LÿÀÿç̄ ÿæ

 `ÿç†ÿ÷ {’ÿQ æ
 `ÿç†ÿ÷Lÿë μÿàÿμÿæ¯ÿ{Àÿ {’ÿQ F¯ÿó LÿçF LÿæÜÿæLÿë QæF †ÿæLÿë †ÿêÀÿ

`ÿçÜÿ§ ’ÿǽÀÿæ {¾æÝ æ
 FLÿ ¨ÀÿçÓó×æ{Àÿ Qæ’ÿ¿ Ó¸Lÿö þæšþ{Àÿ {SæsçF fê¯ÿ

ÓÜÿç†ÿ A[ÿ¿ {Lÿ{†ÿæsç fê¯ÿ Óó¾ëNÿ {ÜÿæB¨æÀÿ;ÿç?
`ÿç†ÿ÷ Lÿë {’ÿQ F¯ÿó FLÿ ¨ÀÿçÓó×æ{Àÿ ÿ̄ççμÿŸ Qæ’ÿ¿

Éõ\ÿÁÿ þš{Àÿ $#̄ ÿæ Ó¸LÿöLÿë ̈ ¾ö¿{¯ÿä~ LÿÀÿ æ ̄ ÿçμÿçŸ Qæ’ÿ¿
Éõ\ÿÁÿSëÝçLÿ ̈ ÀÿØÀÿ ÓÜÿç†ÿ fÝç†ÿ Lÿç ? ̈ ÷{†ÿ¿Lÿ fê¯ÿLÿë ’ÿëB
Lÿçºæ A™#Lÿ ¨÷LÿæÀÿÀÿ fê¯ÿ QæB¨æÀÿ;ÿç æ {†ÿ~ë, FLÿ
¨ÀÿçÓó×æ{Àÿ, Qæ’ÿ¿ Éõ\ÿÁÿSëÝçLÿ ̈ ÀÿØÀÿ ÓÜÿç†ÿ Óó¾ëNÿ {ÜÿæB
FLÿ fæàÿLÿ ÓõÎç LÿÀÿ;ÿç, ¾æÜÿæLÿë Qæ’ÿ¿ fæàÿLÿ LÿëÜÿæ¾æF >

†ÿë{þ fæ~çd {¾ fê¯ÿþæ[ÿZÿÀÿ f[ÿ½ ¨{Àÿ ¯ÿõ•ç
ÜÿëF, fê¯ÿ A{[ÿLÿ Lÿæ¾ö¿ Lÿ{Àÿ, ̄ ÿçLÿÉç†ÿ ÜÿëF F¯ÿó {ÉÌ{Àÿ
þõ†ÿë¿¯ÿÀÿ~ Lÿ{Àÿ > fê¯ÿþæ{[ÿ [ÿçf [ÿçfÀÿ fê¯ÿ[ÿ `ÿLÿ÷{Àÿ
þõ†ÿ ¨’ÿæ$ö F¯ÿó Qæ’ÿ¿ ¯ÿfö¿ ÓÜÿç†ÿ A{[ÿLÿ Aæ¯ÿfö[ÿæ ÓõÎç
LÿÀÿ;ÿç æ

¯ÿÌöæ ’ÿç{[ÿ †ÿë{þ þõ†ÿ D—ÿç’ÿ Lÿçºæ Sd D¨{Àÿ {dæs {dæs d†ÿæ
μÿÁÿç d†ÿë ̄ ÿÞç$#¯ÿæÀÿ {’ÿQ#$#̄ ÿ `ÿç†ÿ÷  æ FSëÝçLÿ FLÿ ̈ ÷LÿæÀÿÀÿ
Lÿ¯ÿLÿ  ¾æÜÿæ þõ†ÿ ¨’ÿæ$ö D¨{Àÿ ¯ÿ{Þ æ Lÿ¯ÿLÿ F¯ÿó ¯ÿêfæ~ë μÿÁÿç
A~ëfê¯ÿþæ{[ÿ þõ†ÿ D—ÿç’ÿ F¯ÿó ÷̈æ~êþæ[ÿZÿÀÿ ÉÀÿêÀÿ{Àÿ fsçÁÿ
¨’ÿæ$öLÿë μÿæèÿç ÓÀÿÁÿ ¨’ÿæ$ö ¨Àÿç~†ÿ LÿÀÿç’ÿçA;ÿç æ  FÜÿç ¨÷Lÿ÷çßæ

`ÿç†ÿ÷ b Qæ’ÿ¿ Éõ\ÿÁÿLÿë
¨÷†ÿç[ÿç™#†ÿ́ LÿÀÿë$#¯ÿæ FLÿ

ç̈ÀÿæþçÝú

`ÿç†ÿ÷ þõ†ÿ {fð̄ ÿ ¨’ÿæ$ö D¨{Àÿ
¯ÿÞë$#̄ ÿæ d†ÿë

 {vÿLÿëAæ F¯ÿó ÜÿÀÿç~ ¨Àÿç †ÿõ~{μÿæfê ’ÿ́ç†ÿêß ÖÀÿ{Àÿ $æAæ;ÿç æ
 {¯ÿèÿ ¨Àÿç {dæs þæóÓæÉê ¨÷æ~ê †ÿõ†ÿêß ÖÀÿ{Àÿ $æAæ;ÿç æ
 ¯ÿæW H ÉæSë~æ ¨Àÿç ¯ÿÝ þæóÓæÉê ¨÷æ~ê ¨Àÿ¯ÿ̂ ÿöê ÖÀÿ{Àÿ $æAæ;ÿç æ

÷̈Lÿõ†ÿç{Àÿ ¯ÿfö¿¯ÿÖìÀÿ Lÿ'~ ÜÿëF ?

`ÿç†ÿ÷ Qæ’ÿ¿ fæàÿL

`ÿçàÿ Óæ¨

¯ÿçàÿëAæ

{vÿLÿëAæ

þíÌæ

 {¯ÿèÿ

lç+çLÿæ

¨äê
{¨`ÿæ
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important nutrients to the soil. You can also find tiny insects, such as beetles and flies, on
animal droppings — like elephant dung— as they help break it down and recycle nutrients,
back into the environment. This process is called decomposition and the organisms carrying
out the process are called decomposers or saprotrophs (sapro= rotten + trophs = food).
Plants grow in soil and many of the nutrients in soil come from the decomposition process.
Thus, decomposers play an important role in recycling nutrients. In nature, nothing is wasted
— everything is reused. Does nature really waste anything?

     Look at Fig. 3.13. It shows how one small change can lead to many others. For example,
many plants in a pond start dying because of pollution. With fewer plants less oxygen will be

India is a country with diverse habitats and seasons. Many migratory birds fly
thousands of miles and reach different habitats in India. They migrate from different
parts of the world to avoid harsh climate, and in search for food. Birds not only
enhance the aesthetics of those habitats but also play a significant role in keeping
the balance in an ecosystem as pollinators or seed dispersers along the path they
migrate. This way they link two habitats. These birds are predators of insect pests
and help farmers to control pest populations, and indirectly help in healthy crop
growth. Migratory birds, During the winter, birds such as Greater Flamingos and
Siberian Cranes migrate to regions in our state like Pulicat Lake, the Nelapattu
Bird Sanctuary, and Kolleru Lake. Do you know which birds visit the water body
of Khichan village in Jodhpur district during the winter months? Collect postal
stamps and covers of migratory birds released by the Indian Postal Department,
and collect information about their place of origin and reasons for their migration
to different localities in India and more. Showcase the postal stamps in your science
laboratory/school library to popularise migratory birds.

Ever heard of...

3.7 How Does One Change Lead to Another?

AP SCERT



313c ùgâYú Rúa aòmû^

SëÀÿë†ÿ́̈ í‚ÿö {¨æÌLÿLÿë þæsçLÿë {üÿÀÿæB Aæ~;ÿç æ †ÿë{þ ¨Éë þÁÿ - {¾¨ÀÿçLÿç SæCÀÿ {Sæ¯ÿÀÿ D¨{Àÿ {dæs
Lÿês¨†ÿèÿ, {Sæ¯ÿÀÿ {¨æLÿ F¯ÿó þædç ¯ÿÓç$#̄ ÿæÀÿ {’ÿQ#̈ æÀÿç̄  ÿ- LÿæÀÿ~ {Óþæ{[ÿ FÜÿæLÿë μÿæèÿç̄ ÿæ{Àÿ F¯ÿó
{¨æÌLÿLÿë ë̈[ÿ… ¯ÿ¿¯ÿÜÿæÀÿ ¨æBô ¨Àÿç{¯ÿÉLÿë {üÿÀÿæB¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿ;ÿç æ FÜÿç ÷̈Lÿ÷çßæLÿë A¨Ws[ÿ  LÿëÜÿæ¾æF
F¯ÿó FÜÿç ÷̈Lÿ÷çßæ LÿÀÿë$#̄ ÿæ fê¯ÿþæ[ÿZÿë A¨WsLÿ Lÿçºæ þõ†ÿfê¯ÿê ̄ ÿæ þõ†ÿ{μÿæfê (þõ†ÿ = ÓÞæ + {μÿæfê = Qæ’ÿ¿)
LÿëÜÿæ¾æF æ D—ÿç’ÿSëÝçLÿ þæsç{Àÿ ¯ÿÞ;ÿç F ÿ̄ó þæsç{Àÿ $#̄ ÿæ A{[ÿLÿ {¨æÌLÿ ¨’ÿæ$ö A¨Ws[ÿ ¨÷Lÿ÷çßæÀÿë
AæÓç$æF æ FÜÿç̈ Àÿç μÿæ ÿ̄{Àÿ A¨WsLÿþæ{[ÿ {¨æÌLÿSëÝçLÿÀÿ ̈ ë[ÿ… ̄ ÿ¿ ÿ̄ÜÿæÀÿ{Àÿ FLÿ SëÀÿë†ÿ´̈ í‚ÿö μÿíþçLÿæ S÷Üÿ~
LÿÀÿ;ÿç æ ¨÷Lÿõ†ÿç{Àÿ Lÿçdç ¯ÿç [ÿÎ ÜÿëF[ÿæÜÿ] - Ó¯ÿëLÿçdç ¨ë[ÿ… ¯ÿ¿¯ÿÜÿõ†ÿ ÜÿëF æ ¨÷Lÿõ†ÿç Lÿçdç ¯ÿç [ÿÎ ÜÿëF [ÿæÜÿ] - Ó¯ÿëLÿçdç
ë̈[ÿ… ¯ÿ¿ ÿ̄Üÿõ†ÿ ÜÿëF æ ÷̈Lÿõ†ÿç Lÿ'~ ¯ÿæÖ¯ÿ{Àÿ Lÿçdç [ÿÎ Lÿ{Àÿ Lÿç ?

`ÿç†ÿ÷ Lÿë {’ÿQ æ FÜÿæ ’ÿÉöæF {¾ {SæsçF {dæs ¨Àÿç̄ ÿˆÿö[ÿ Lÿç̈ Àÿç A[ÿ¿æ[ÿ¿ A{[ÿLÿ ¨Àÿç̄ ÿˆÿö[ÿ
Aæ~ç̈ æ{Àÿ æ D’ÿæÜÿÀÿ~Ó́Àÿí̈  ̈ ÷’ÿíÌ~ LÿæÀÿ~Àÿë {¨æQÀÿê{Àÿ $#̄ ÿæ A{[ÿLÿ D—ÿç’ÿZÿ þõ†ÿ¿ë Wsç$æF æ D—ÿç’ÿ ÓóQ¿æ
LÿþçS{àÿ fÁÿ{Àÿ AÅÿ AþÈfæ[ÿ DŒæ’ÿç†ÿ {Üÿ̄ ÿ, ¾æÜÿæ’ÿ́æÀÿæ {ÓÜÿç fÁÿæÉß{Àÿ þædÓóQ¿æ Üÿ÷æÓ ̈ æB ÿ̄ æ

μÿæÀÿ†ÿ ̄ ÿç̄ ÿç™ Aæ¯ÿæÓ F ÿ̄ó J†ÿë $#̄ ÿæ FLÿ {’ÿÉ æ A{[ÿLÿ ̈ Àÿç̄ ÿ÷æfLÿ ̈ äê ÜÿfæÀÿ ÜÿfæÀÿ þæBàÿú DÝç μÿæÀÿ†ÿÀÿ
¯ÿçμÿçŸ ×æ[ÿ{Àÿ ¨Üÿo;ÿç æ {Óþæ{[ÿ ÷̈†ÿçLÿíÁÿ fÁÿ¯ÿæßëLÿë FxÿæB¯ÿæ ¨æBô F¯ÿó Qæ’ÿ¿ A{[ÿ´Ì~{Àÿ ṏ$#̄ ÿêÀÿ
¯ÿçμÿçŸ ×æ[ÿÀÿë AæÓç$æ;ÿç æ ¨äêþæ{[ÿ {Lÿ̄ ÿÁÿ Aæ¯ÿæÓSëÝçLÿÀÿ {Óò¢ÿ¾ö¿ ¯ÿÞæ;ÿç {Ó†ÿçLÿç [ÿë{Üÿô ÿ̄Àÿó {Óþæ{[ÿ
AæÓë$#̄ ÿæ ¨${Àÿ ¨ÀÿæS~LÿæÀÿê Lÿçºæ ÿ̄êf¯ÿçÖæÀÿLÿæÀÿê μÿæ{¯ÿ ¨ÀÿçÓó×æÀÿ Ó;ÿëÁÿ[ÿ ¯ÿfæß ÀÿQ#̄ ÿæ{Àÿ þš
SëÀÿë†ÿ´̈ í‚ÿö μÿíþçLÿæ S÷Üÿ~ LÿÀÿ;ÿç æ FÜÿç D¨æß{Àÿ {Óþæ{[ÿ ’ÿëBsç Aæ¯ÿæÓLÿë Óó{¾æS LÿÀÿ;ÿç æ ̈ äêþæ{[ÿ Lÿês
¨†ÿèÿþæ[ÿZÿë QæB LÿõÌLÿZÿë LÿêsÓóQ¿æ [ÿçß¦~ LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿ;ÿç F¯ÿó ¨{Àÿæä μÿæ¯ÿ{Àÿ üÿÓàÿ
¯ÿõ•ç{Àÿ ÓÜÿæßLÿ {ÜÿæB$æ;ÿç æ ̄ ÿõÜÿ†ÿ {üÿâþç{èÿæ H ÓæB{¯ÿÀÿçAæ[ÿú ̄ ÿS ̈ Àÿç ̈ Àÿç̄ ÿ÷æfLÿ ̈ äê Éê†ÿJ†ÿë{Àÿ Óë’ÿíÀÿ
AoÁÿÀÿë Aæþ Àÿæf¿Àÿ ë̈àÿçLÿæsú Üÿ÷’ÿ, {[ÿàÿæ¨æsë ̈ äê AμÿæßÀÿ~¿ F¯ÿó {Lÿæÿ{àÿâÀÿë Üÿ÷’ÿLÿë AæÓ;ÿç æ Àÿæf×æ[ÿÀÿ
{¾æ™ ë̈Àÿ fçàÿâæ{Àÿ Qç̀ ÿæ[ÿú S÷æþ{Àÿ $#̄ ÿæ fÁÿæÉßLÿë Éê†ÿ J†ÿë{Àÿ {LÿDô ¨äêSëÝçLÿ μÿ÷þ~ ¨æBô AæÓç$æ;ÿç
fæ~çd Lÿç? μÿæÀÿ†ÿêß xÿæLÿ ̄ ÿçμÿæS ’ÿǽÀÿæ fæÀÿç LÿÀÿæ¾æB$#̄ ÿæ ̈ ÷̄ ÿæÓê ̈ äêþæ[ÿZÿÀÿ xÿæLÿ sçLÿs F¯ÿó àÿüÿæüÿæ
ÓóS÷Üÿ LÿÀÿ F¯ÿó {Óþæ[ÿZÿÀÿ D¨ˆÿç ×æ[ÿ F¯ÿó μÿæÀÿ†ÿÀÿ ¯ÿçμÿçŸ AoÁÿLÿë {Óþæ[ÿZÿ AæÓç̄ ÿæÀÿ LÿæÀÿ~ F¯ÿó
A[ÿ¿æ[ÿ¿ ÿ̄çÌß{Àÿ Óí̀ ÿ[ÿæ ÓóS÷Üÿ LÿÀÿ > ¨Àÿç̄ ÿ÷æfLÿ ¨äêþæ[ÿZÿë {àÿæLÿ ÷̈çß LÿÀÿç̄ ÿæ H {Óþæ[ÿZÿ Óº¤ÿ{Àÿ
Ó{`ÿ†ÿ[ÿ†ÿæ ÓõÎç LÿÀÿç̄ ÿæ ¨æBô †ÿëþÀÿ ¯ÿçjæ[ÿæSæÀÿ Lÿçºæ ¨ævÿæSæÀÿ{Àÿ ÓóSõÜÿê†ÿ xÿæLÿ sçLÿsÀÿ FLÿ ¨÷’ÿÉö[ÿê
Aæ{ßæf[ÿ LÿÀÿ æ

{Lÿ{¯ÿ Éë~çd Lÿç ...

{SæsçF ¨Àÿç¯ÿˆÿö[ÿ Lÿç̈ Àÿç A[ÿ¿ FLÿ ¨Àÿç̄ ÿˆÿö[ÿÀÿ LÿæÀÿ~ {ÜÿæB¨æ{Àÿ ?
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In the 1980s, India was a significant exporter of frog
legs, especially of the Indian bullfrog (Hoplobatrachus
tigerinus) (Fig. 3.14). This large-scale harvesting led to
a decline in frog populations. Since frogs eat insects,
their reduced numbers resulted in a rise in agricultural
pests. This forced farmers to use more synthetic
pesticides, which harmed the environment, soil and
water quality, and affected the overall environmental
and human health. The Government of India banned
the export of frog legs to prevent further ecological
damage.

Fig. 3.13: One change
leads to another

Fig. 3.14: Indian bull frog

Fig. 3.15: Competition among
a community in an ecosystem

produced in water which will lead to a drop in the fish
population in that water body. Reduction in fish
population will have cascading effects and there will be
less number of consumers in the pond. As a result, insects
will increase in number. These insects will spread to
nearby farmlands. This is how farmers will be compelled
to use pesticides to grow their crops which may again
adversely affect the environment. Further consequences
may emerge in the form of other environmental issues.
What happens when we intervene in nature?

Activity 3.9: Let us read

An ecosystem stays in balance when interactions among organisms and their
environment keep populations and resources stable. This balance is dynamic, not fixed, and
can be disrupted by natural or human-made changes.

3.8 How Do Interactions Maintain Balance in Ecosystems?

Besides feeding relationships, organisms also compete for
common resources like food, water, physical space, or
sunlight.

This competition helps control population size and
keeps the ecosystem balanced. Without it, one species could
multiply too much causing an imbalance in the ecosystem
(Fig. 3.15).

There are other types of relationships too. Based on the
example given in Fig. 3.16, what do you observe?
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1980 þÓçÜÿæ{Àÿ µÿæÀÿ†ÿ, { ÿ̄èÿ{SæÝÀÿ ̄ ÿç{ÉÌ†ÿ… µÿæÀÿ†ÿêß ̄ ÿëàÿúüÿ÷Sú
({Üÿæ{¨âæ ̄ ÿæs÷æLÿæÓú sæB{SÀÿç[ÿæÓú) (`ÿç†ÿ÷ 3.14)Àÿ FLÿ D{àÿâQ[ÿêß
Àÿ©æ[ÿêLÿæÀÿê {’ÿÉ $#àÿæ æ ¯ÿ¿æ¨Lÿ Àÿ©æ[ÿê {Üÿ†ÿë {¯ÿèÿÓóQ¿æ Üÿ÷æÓ
{Üÿàÿæ æ †ÿë{þ fæ~çd {¾ {¯ÿèÿþæ{[ÿ Lÿês¨†ÿèÿ QæAæ;ÿç æ {†ÿ~ë
{¯ÿèÿÓóQ¿æ Lÿþç̄ ÿæ {Üÿ†ÿë LÿõÌç{ä†ÿ÷{Àÿ Lÿêsþæ[ÿZÿ ÓóQ¿æ ¯ÿõ•ç
¨æBàÿæ æ FÜÿæ `ÿæÌêþæ[ÿZÿë A™#Lÿ ÀÿæÓæß[ÿçLÿ Lÿês[ÿæÉLÿ ¯ÿ¿¯ÿÜÿæÀÿ
LÿÀÿç̄ ÿæLÿë ¯ÿæš Lÿàÿæ, þõ̂ ÿçLÿæ F¯ÿó fÁÿ{Àÿ Së~¯ÿˆÿæLÿë [ÿÎ Lÿàÿæ F¯ÿó
ÓþS÷ ¨Àÿç{¯ÿÉ H þæ[ÿ¯ÿ Ó́æ×¿ D¨{Àÿ Lÿë̈ ÷µÿæ¯ÿ ¨LÿæBàÿæ æ A™#Lÿ
¨Àÿç{¯ÿÉÀÿ  ä†ÿçLÿë {ÀÿæLÿç̄ ÿæ ¨æBô µÿæÀÿ†ÿ ÓÀÿLÿæÀÿ {¯ÿèÿ {SæÝ
Àÿ©æ[ÿêLÿë [ÿçÌç• LÿÀÿç{’ÿ{àÿ æ

`ÿç†ÿ÷ 3.13: {SæsçF ̈ Àÿç̄ ÿ̂ ÿö[ÿ
A[ÿ¿ FLÿ ¨Àÿç̄ ÿˆÿö[ÿÀÿ LÿæÀÿ~ ÜÿëF

þædÓóQ¿æ Üÿ÷æÓÀÿ ̄ ÿ¿æ¨Lÿ ̈ ÷µÿæ¯ÿ ̈ Ýç̄ ÿ F ÿ̄ó fÁÿæÉß{Àÿ µÿäLÿþæ[ÿZÿ
ÓóQ¿æ Lÿþç¾ç̄ ÿ æ üÿÁÿÓ́Àÿí̈ , Lÿês¨†ÿèÿZÿ ÓóQ¿æ ¯ÿõ•ç ¨æB¯ÿ æ FÜÿç
Lÿês¨†ÿèÿ [ÿçLÿs× LÿõÌç{ä†ÿ÷Lÿë ¯ÿ¿æ¨ç¾ç{¯ÿ æ üÿÁÿ{Àÿ `ÿæÌêþæ{[ÿ
{Óþæ[ÿZÿ üÿÓàÿÀÿ ÓëÀÿäæ H ̄ ÿõ•ç ̈ æBô Lÿês[ÿæÉLÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæLÿë
ÿ̄æš {Üÿ{ ÿ̄, ¾æÜÿæ ë̈~ç${Àÿ ¨Àÿç{ ÿ̄É D¨{Àÿ ÷̈†ÿçLÿíÁÿ ̈ ÷µÿæ¯ÿ ̈ LÿæB¯ÿæ

’ÿ́æÀÿæ A[ÿ¿æ[ÿ¿ ¨Àÿç{¯ÿÉS†ÿ ÓþÓ¿æ {’ÿQæ{’ÿB¨æ{Àÿ æ
{¾{†ÿ{¯ÿ{Áÿ Aæ{þ ÷̈Lÿõ†ÿç{Àÿ ÜÿÖ{ä¨ LÿÀÿë, {Ó{†ÿ{¯ÿ{Áÿ Lÿ'~
ÜÿëF ?

Lÿæ¾ö¿LÿÁÿæ¨ 3.9: AæÓ  ¨Þç̄ ÿæ

Qæ’ÿ¿ Óº¤ÿ ¯ÿ¿†ÿê†ÿ, fê¯ÿþæ{[ÿ Qæ’ÿ¿, fÁÿ, AæÉ÷ß ×æ[ÿ Lÿçºæ
Óí¾ö¿æ{àÿæLÿ µÿÁÿç Óæ™æÀÿ~ ÓºÁÿ ¨æBô þš ¨ÀÿØÀÿ ÷̈†ÿç{¾æSç†ÿæ
LÿÀÿ;ÿç æ
    FÜÿç ÷̈†ÿç{¾æSç†ÿæ fê¯ÿÓóQ¿æ [ÿçß¦~ LÿÀÿç̄ ÿæ{Àÿ F¯ÿó ̈ ÀÿçÓó×æLÿë
Ó;ÿëÁÿç†ÿ ÀÿQ#̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ æ FÜÿæ {ÜÿD [ÿ$#{àÿ {SæsçF
¨÷fæ†ÿçÀÿ fê¯ÿÓóQ¿æ A†ÿ¿™#Lÿ ¯ÿõ•ç ¨æB$æ;ÿæ, ¾æÜÿæ ¨ÀÿçÓó×æ{Àÿ
AÓ;ÿëÁÿ[ÿ ÓõÎç LÿÀÿç$æ;ÿç æ (`ÿç†ÿ÷ 3.15 )

¨ÀÿçÓó×æ{Àÿ AæÜÿëÀÿç A{[ÿLÿ ÷̈LÿæÀÿÀÿ Ó¸Lÿö þš {’ÿQ#̄ ÿæLÿë þç{Áÿ æ
ÿ̀ç†ÿ÷ 3.16{Àÿ ÷̈’ÿ̂ ÿ D’ÿæÜÿÀÿ~Lÿë µÿç̂ ÿçLÿÀÿç †ÿë{þ Lÿ'~ àÿä¿ LÿÀÿëd ?

`ÿç†ÿ 3.14: µÿæÀÿ†ÿêß ¯ÿëàÿúüÿ÷Sú

{¾{†ÿ{¯ÿ{Áÿ fê¯ÿ F ÿ̄ó {Óþæ[ÿZÿ ¨Àÿç{¯ÿÉ þš{Àÿ ̈ æÀÿØÀÿçLÿ Lÿ÷çßæ fê¯ÿÓóQ¿æ F ÿ̄ó ÓºÁÿLÿë ×çÀÿ Àÿ{Q,
{Ó{†ÿ{¯ÿ{Áÿ FLÿ ¨ÀÿçÓóQ¿æ Ó;ÿëÁÿç†ÿ ÀÿÜÿç$æF æ {†ÿ{¯ÿ FÜÿç Ó;ÿëÁÿ[ÿ ×çÀÿ [ÿë{Üÿô, ¯ÿÀÿó ¨Àÿç̄ ÿˆÿö[ÿÉêÁÿ A{s
F¯ÿó ÷̈æLÿõ†ÿçLÿ Lÿçºæ þ[ÿëÌ¿Lÿõ†ÿ ¨Àÿç̄ ÿˆÿö[ÿ ’ÿ́æÀÿæ FÜÿæ ¯ÿæ™æ ÷̈æ© {ÜÿæB¨æ{Àÿ æ

`ÿç†ÿ÷ 3.15: FLÿ ̈ ÀÿçÓó×æ{Àÿ
fê¯ÿ{SæÏê þš{Àÿ ¨÷†ÿç{¾æSê†ÿæ

3.8 ¨æÀÿØÀÿçLÿ Lÿ÷çßæ Lÿç̈ Àÿç  ¨ÀÿçÓó×æ{Àÿ  Ó;ÿëÁÿ[ÿLÿë  ¯ÿfæß  Àÿ{Q ?

D—ÿç’ÿÀÿ þõ†ÿë¿

AþÈfæ[ÿ Üÿ÷æÓ

þædÀÿ þõ†ÿë¿

A™#Lÿ Lÿês

Lÿês {¾æSëô
üÿÓàÿ Üÿæ[ÿç

AP SCERT



316Class 8 BIOLOGY

We have learnt that biotic components and abiotic components of an ecosystem depend on
each other and support various life processes. Humans also benefit from ecosystems. For
example, forests provide fresh air, fertile soil, food, fibres, timber, and medicines. Similarly,
aquatic ecosystems provide water and food. Ecosystems also offer aesthetic and recreational
value. This benefits and supports our well-being and shows how closely nature and humans
are connected. However, when we overuse or misuse natural resources, we disturb the
balance in nature.
Now let us look at a real-life example of a threatened ecosystem — the Sundarbans.

 Mutualism: Both organisms benefit. For
example: Honeybees and flowers.

 Commensalism: One organism benefits
while the other is not affected. For
example: Orchids on trees.

 Parasitism: One organism benefits while
the other is harmed. For example: Ticks
on the body of dogs.
These interactions are all part of the
complex web of life in an ecosystem.

Be a Scientist

Asir Jawahar Thomas Johnsingh (A.J.T. Johnsingh) was a famous
Indian wildlife biologist who helped us understand forest ecosystems
through the eyes of animals. He was a pioneer in studying wildlife
through modern tracking system. His research showed how predators
like tigers and leopards rely on prey, such as deer and wild boar, while

Fig. 3.16: Different types of interactions
between organisms

he was working in Bandipur National Park, Karnataka. He proved that a healthy
prey population is key to predator survival. He inspired many youngsters to study
wildlife and protect the forests and biodiversity of India.

3.9 What Are the Benefits of an Ecosystem?
AP SCERT
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Aæ{þ fæ~çdë {¾ ¨ÀÿçÓó×æÀÿ {fð̄ ÿçLÿ D¨æ’ÿæ[ÿ F¯ÿó A{fð̄ ÿçLÿ D¨æ’ÿæ[ÿ ¨ÀÿØÀÿ D¨{Àÿ [ÿçμÿöÀÿ LÿÀÿ;ÿç F ÿ̄ó
¯ÿçμÿçŸ fê¯ÿ[ÿ ÷̈Lÿ÷çßæ ¨æBô ÓÜÿæßLÿ {ÜÿæB$æ;ÿç æ þ~çÌ þš ¨ÀÿçÓó×æSëÝçLÿÀÿë àÿæμÿ¯ÿæ[ÿ ÜÿëF æ D’ÿæÜÿÀÿ~
Ó́Àÿí̈ , fèÿàÿ ¯ÿçÉë• ¯ÿæßë, D¯ÿöÀÿ þæsç, Qæ’ÿ¿, †ÿ;ÿë Lÿævÿ F¯ÿó IÌ™ {¾æSæB$æF æ {ÓÜÿç̈ Àÿç, fÁÿêß
¨ÀÿçÓó×æ fÁÿ F¯ÿó Qæ’ÿ¿ {¾æSæ;ÿç æ ̈ ÀÿçÓó×æSëÝçLÿÀÿ {Óò¢ÿ¾ö¿S†ÿ F ÿ̄ó þ{[ÿæÀÿq[ÿ þíàÿ¿ þš ÀÿÜÿçdç æ FÜÿæ
AæþÀÿ Óë×†ÿæ H þèÿÁÿ ’ÿçS{Àÿ D¨LÿæÀÿê H ÓÜÿæßLÿ ÜÿëF F ÿ̄ó ÷̈Lÿõ†ÿç H þ~çÌ {Lÿ{†ÿ W[ÿçÏ μÿæ ÿ̄{Àÿ fÝç†ÿ
†ÿæÜÿæ ’ÿÉöæF æ {†ÿ{¯ÿ, {¾{†ÿ{¯ÿ{Áÿ Aæ{þ ¨÷æLÿõ†ÿçLÿ ÓºÁÿÀÿ A†ÿ¿™#Lÿ ¯ÿ¿¯ÿÜÿæÀÿ Lÿçºæ A¨¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿë,
Aæ{þ ÷̈Lÿõ†ÿçÀÿ Ó;ÿëÁÿ[ÿLÿë [ÿÎ LÿÀÿë æ
¯ÿˆÿöþæ[ÿ AæÓ Óë¢ÿÀÿ ÿ̄[ÿ μÿÁÿç FLÿ ÿ̄ç̈ ’ÿS÷Ö ¨ÀÿçÓó×æÀÿ ¯ÿæÖ¯ÿ D’ÿæÜÿÀÿ~ {’ÿQ#̄ ÿæ æ

 ÓÜÿμÿæSç†ÿæ : F$#{Àÿ Dμÿß fê ÿ̄ D¨Lÿõ†ÿ ÜÿëA;ÿç æ
D’ÿæÜÿÀÿ~ ÓÀ́ÿí̈  : þÜÿëþædç F¯ÿó üÿëàÿ æ

 ÓÜÿ{μÿæfç†ÿæ : F$#{Àÿ {SæsçF fê¯ÿ D¨Lÿõ†ÿ ÜÿëF
þæ†ÿ÷ A[ÿ¿sç ̈ ÷μÿæ¯ÿç†ÿ ÜÿëF [ÿæÜÿ] æ D’ÿæÜÿÀÿ~ ÓÀ́ÿí̈
Sd xÿæÁÿ D¨{Àÿ ALÿ}xÿú æ

 ¨Àÿfê¯ÿç†ÿæ : F$#{Àÿ {SæsçF fê¯ÿ D¨Lÿõ†ÿ ÜÿëF
Lÿç;ÿë A[ÿ¿sç ä†ÿçS÷Ö ÜÿëF æ D’ÿæÜÿÀÿ~ÓÀ́ÿí̈  : LÿëLÿëÀÿ
ÉÀÿêÀÿ{Àÿ sçZÿ æ
FÜÿçÓ¯ÿë ¨æÀÿØÀÿçLÿ Lÿ÷çßæ ¨ÀÿçÓó×æ{Àÿ
fê¯ÿþæ[ÿZÿÀÿ fsçÁÿ fæàÿLÿÀÿ AóÉ ̄ ÿç{ÉÌ A{s æ

{¯ÿðjæ[ÿçLÿ ÜÿëA

AæÓçÀÿ f¯ÿæÜÿæÀÿ {$æþæÓú f[ÿÓçóÜÿ (A.J.T. Johnshingh) f{~ ¨÷Óç• μÿæÀÿ†ÿêß
¯ÿ[ÿ¿ ÷̈æ~ê fê¯ÿ¯ÿçjæ[ÿê $#{àÿ > {Ó AæþLÿë ̈ ÷æ~êþæ[ÿZÿ ’ÿõÎç{Lÿæ~Àÿë fèÿàÿ ̈ ÀÿçÓó×æLÿë
¯ÿëlç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç$#{àÿ æ {Ó Aæ™ë[ÿçLÿ A[ÿëSþ[ÿ ÷̈~æÁÿê (tracking system)
þæšþ{Àÿ ̄ ÿ[ÿ¿ ÷̈æ~êþæ[ÿZÿ Ó¸Lÿö{Àÿ Ašß[ÿ LÿÀÿç̄ ÿæ{Àÿ AS÷’ÿí†ÿ $#{àÿ æ {Ó Lÿ‚ÿöæsLÿÀÿ
¯ÿæ¢ÿç̈ ëÀÿ fæ†ÿêß D’ÿ¿æ[ÿ{Àÿ Lÿæ¾ö¿ LÿÀÿë$#¯ÿæ Óþß{Àÿ S{¯ÿÌ~æ ’ÿǽÀÿæ ’ÿÉöæB $#{àÿ
{¾ ÿ̄æW F ÿ̄ó ÿ̀ç†ÿæ¯ÿæW μÿÁÿç ÉçLÿæÀÿê ¨Éëþæ{[ÿ ÜÿÀÿç~ F¯ÿó ¯ÿæÀÿúÜÿæ(¯ÿæÀÿçAæ) μÿÁÿç
ÉçLÿæÀÿ D¨{Àÿ [ÿçμÿöÀÿ LÿÀÿ;ÿç æ {Ó ̈ ÷þæ~ LÿÀÿç$#{àÿ {¾ ÉçLÿæÀÿê ̈ ÉëZÿ ̄ ÿoç̄ ÿæ ̈ æBô
FLÿ Óë× ÉçLÿæÀÿ ¾{$Î fê¯ÿÓóQ¿æ þš A†ÿ¿;ÿ Aæ ÿ̄É¿Lÿ æ {Ó A{[ÿLÿ ¾ë ÿ̄LÿZÿë
¯ÿ[ÿ¿ ÷̈æ~ê Ašß[ÿ LÿÀÿç̄ ÿæ F¯ÿó μÿæÀÿ†ÿÀÿ fèÿàÿ H {fð̄ ÿ ¯ÿç̄ ÿç™†ÿæLÿë Àÿäæ LÿÀÿç̄ ÿæLÿë
{ ÷̈Àÿç†ÿ LÿÀÿç$#{àÿ æ

`ÿç†ÿ÷ fê¯ÿþæ[ÿZÿ þš{Àÿ ̄ ÿçμÿçŸ ÷̈LÿæÀÿÀÿ
¨æÀÿØÀÿçLÿ Lÿ÷çßæ

FLÿ ¨ÀÿçÓó×æÀÿ D¨LÿæÀÿç†ÿæ Lÿ'~ ?
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The Sundarbans have the largest mangrove forests
in the world. Located where the Ganges and
Brahmaputra Rivers meet between India and
Bangladesh, the Sundarbans’ forests and rivers are
home to various flora and fauna, many of which
are endangered. The Sundarbans protect us by
slowing down strong winds and waves during
storms and floods. The trees also absorb carbon
dioxide from the air and release oxygen. Because
of its importance, The United Nations Educational,
Scientific and Cultural Organization (UNESCO)
declared the Sundarbans a World Heritage Site in
1987. However, the Sundarbans (Fig. 3.17) are
under a serious threat. Mangrove trees are being cut for fuelwood and farming. Illegal
hunting and overuse of forest resources are a threat to the wildlife living there. Pollution
from industrial waste and untreated sewage in rivers are also damaging the water and habitat.
These human activities disrupt the natural way ecosystems work.

Similarly, other ecosystems across India are also under threat. Problems like
deforestation, overuse of natural resources, the spread of invasive species, unsustainable
land use, and pollution are damaging forests, rivers, scrublands, wetlands, grasslands, and
coastal areas. Know about the Coringa and Krishna Delta mangrove forests in Andhra
Pradesh.

How can we stop damaging forests, rivers, and wetlands? Think about what actions
you and your community can take to protect these important places.

Protected areas are parts of land or water set aside to conserve wildlife and their
habitats. India has many protected areas like national parks, wildlife sanctuaries,
biosphere reserves, and community conserved areas. These places help protect
entire habitats including endangered animals, birds, and many rare plants.
Famous examples include Jim Corbett National Park (Uttarakhand), Manas
National Park (Assam), Nilgiri Biosphere Reserve (Western Ghats), Chilka Lake
(Odisha), Eaglenest Wildlife Sanctuary (Arunachal Pradesh), Hemis National
Park (Leh), Keibul Lamjao National Park (Manipur), Pirotan Island Marine
National Park (Gujarat). Protected areas play a big role in saving nature for
future generations. In Andhra Pradesh  Sri Venkateswara National Park,
Papikondalu National Park, the Seshachalam Biosphere Reserve, and others
are present.

Our Scientific heritage

Fig. 3.17: Mangrove forest in
Sundarbans
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Óë¢ÿÀÿ¯ÿ[ÿ{Àÿ ¯ÿçÉ´Àÿ Ó¯ÿö¯ÿõÜÿ†ÿú {Üÿ;ÿæÁÿ fèÿàÿ (þ¿æ{èÿ÷æμÿ ú
AÀÿ~¿)ÀÿÜÿçdç æ μÿæÀÿ†ÿ F¯ÿó ̄ ÿæóàÿæ{’ÿÉ þš{Àÿ Sèÿæ H ÿ̄÷Üÿ½̈ ë†ÿ÷
[ÿ’ÿêÀÿ Óèÿþ ×Áÿ{Àÿ Óë¢ÿÀÿ ÿ̄[ÿ A¯ÿ×ç†ÿ æ FÜÿç fèÿàÿ H [ÿ’ÿê
¯ÿçμÿçŸ ¨÷LÿæÀÿÀÿ D—ÿç’ÿ H ÷̈æ~êZÿ ¯ÿæÓ×æ[ÿ æ {Óþæ[ÿZÿ þšÀÿë
A{[ÿLÿ ̄ ÿç̈ ’ÿS÷Ö As;ÿç æ lÝ F¯ÿó ̄ ÿ[ÿ¿æ Óþß{Àÿ ̈ ÷̄ ÿÁÿ ̈ ¯ÿ[ÿ
H {ÞDLÿë þ¡ÿÀÿ LÿÀÿç Óë¢ÿÀÿ¯ÿ[ÿ AæþLÿë ÓëÀÿäæ ’ÿçF æ Fvÿæ{Àÿ $#̄ ÿæ
SdSëÝçLÿ ̄ ÿæßëÀÿë AèÿæÀÿLÿæþÈ {ÉæÌç ’ÿçA;ÿç F¯ÿó AþÈfæ[ÿ dæxÿ;ÿç æ
FÜÿæÀÿ SëÀÿë†ÿ´ {Üÿ†ÿë fæ†ÿçÓóW Éçäæ, ̄ ÿçjæ[ÿ F¯ÿó ÓæóÔÿõ†ÿçLÿ Óèÿvÿ[ÿ
(UNESCO) þÓçÜÿæ{Àÿ Óë¢ÿÀÿ ÿ̄[ÿLÿë ¯ÿçÉ´ G†ÿçÜÿ¿ ×ÁÿÀÿ
þæ[ÿ¿†ÿæ ÷̈’ÿæ[ÿ LÿÀÿç$#àÿæ æ {†ÿ{¯ÿ, Óë¢ÿÀÿ¯ÿ[ÿ `ÿç†ÿ÷ FLÿ

¯ÿ[ÿ¿ ÷̈æ~ê F¯ÿó {Óþæ[ÿZÿÀÿ ¯ÿæÓ×æ[ÿ ÓóÀÿä~ ¨æBô ÓóÀÿäç†ÿ μÿíþç Lÿçºæ fÁÿμÿæSÀÿ ¯ÿç{ÉÌ
AóÉLÿë ÓóÀÿäç†ÿ {ä†ÿ÷ LÿëÜÿæ¾æF æ μÿæÀÿ†ÿ{Àÿ fæ†ÿêß D’ÿ¿æ[ÿ, ̄ ÿ[ÿ¿¨æ~ê AμÿßæÀÿ~¿ , {fð̄ ÿþƒÁÿ
ÓóÀÿä~ F¯ÿó {SæÏê ÓóÀÿäç†ÿ AoÁÿ μÿÁÿç A{[ÿLÿ ÓóÀÿäç†ÿ {ä†ÿ÷ Adç æ FÜÿç ×æ[ÿSëÝçLÿ ̄ ÿç̈ ’ÿS÷Ö
÷̈æ~ê, ¨äê F¯ÿó A{[ÿLÿ ¯ÿçÀÿÁÿ D—ÿç’ÿ Ó{þ†ÿ ÓþS÷ ¯ÿæÓ×æ[ÿLÿë ÓëÀÿäæ {’ÿ¯ÿæ{Àÿ ÓæÜÿæ¾¿

Lÿ{Àÿ æ FÜÿæÀÿ ̈ ÷Óç• D’ÿæÜÿÀÿ~SëÝçLÿ {ÜÿDdç fçþú Lÿæ{¯ÿös fæ†ÿêß D’ÿ¿æ[ÿ (D ÿ̂ÀÿæQƒ), þæ[ÿÓ
fæ†ÿêß D’ÿ¿æ[ÿ (AæÓæþ), [ÿêÁÿSçÀÿç {fð̄ ÿþƒÁÿ ÓóÀÿä~(¨ÊÿçþWæs), `ÿçàÿçLÿæ Üÿ÷’ÿ (HÝçÉæ),
BSàÿ{[ÿÎ ¯ÿ[ÿ¿ ÷̈æ~ê AμÿßæÀÿ~¿ (AÀÿë~æ`ÿÁÿ ÷̈{’ÿÉ), {ÜÿþçÓú fæ†ÿêß D’ÿ¿æ[ÿ ({àÿÜÿ),
{LÿB¯ÿëàÿ àÿæþfæH fæ†ÿêß D’ÿ¿æ[ÿ (þ~ç̈ ëÀÿ), ̈ ç{Àÿæsæ[ÿú ’ÿ́ê¨ Óæþë’ÿ÷çLÿ fæ†ÿêß D’ÿ¿æ[ÿ(SëfëÀÿæs)
A;ÿμÿöëNÿ æ ÓóÀÿäç†ÿ AoÁÿSëÝçLÿ μÿ¯ÿçÌ¿†ÿ ¨çÞç ¨æBô ÷̈Lÿõ†ÿçLÿë ÓóÀÿä~ LÿÀÿç̄ ÿæ{Àÿ FLÿ ¯ÿÝ μÿíþçLÿæ
S÷Üÿ~ LÿÀÿ;ÿç æ Aæ¤ÿ÷̈ ÷{’ÿÉÀÿ É÷ê {μÿ{Zÿ{sÉ́Àÿ fæ†ÿêß D’ÿ¿æ[ÿ, ¨æ ç̈{Lÿæƒæàÿë fæ†ÿêß D’ÿ¿æ[ÿ
F ÿ̄ó {ÉÌæ`ÿÁÿþú {fð̄ ÿþƒÁÿ ÓóÀÿä~ F¯ÿó A[ÿ¿æ[ÿ¿ AoÁÿ ÀÿÜÿçdç >

AæþÀÿ {¯ÿðjæ[ÿçLÿ G†ÿçÜÿ¿

`ÿç†ÿ÷ Óë¢ÿÀÿ¯ÿ[ÿÀÿ {Üÿ;ÿæÁÿ fèÿàÿ
SëÀÿë†ÿÀÿ ¯ÿç̈ ’ÿÀÿ Ó¼ëQê[ÿ {ÜÿæBdç æ fæ{Áÿ~ç Lÿævÿ F¯ÿó ÿ̀æÌ ¨æBô {Üÿ;ÿæÁÿ SdSëÝçLÿë Lÿæsç’ÿçAæ¾æDdç æ
{¯ÿAæB[ÿ ÉçLÿæÀÿ F ÿ̄ó fèÿàÿ ÓºÁÿÀÿ A†ÿ¿™#Lÿ ¯ÿ¿¯ÿÜÿæÀÿ {Óvÿæ{Àÿ ÀÿÜÿë$#̄ ÿæ ¯ÿ[ÿ¿ ÷̈æ~êZÿ ¨æBô ÿ̄ç̈ ’ÿ ÓõÎç
LÿÀÿçdç æ [ÿ’ÿê{Àÿ dxÿæ¾æD$#̄ ÿæ ÉçÅÿ ̄ ÿfö¿¯ÿÖ ë F ÿ̄ó A~ ÷̈Lÿ÷çßæLÿõ†ÿ þBÁÿæ ̈ æ~çÀÿë {ÜÿD$#̄ ÿæ ̈ ÷’ÿíÌ~ þš fÁÿ
F¯ÿó fê¯ÿþæ[ÿZÿÀÿ ¯ÿæÓ×æ[ÿLÿë [ÿÎ LÿÀÿëdç æ FÜÿç þæ[ÿ¯ÿêß Lÿæ¾ö¿LÿÁÿæ¨ ¨ÀÿçÓó×æÀÿ Ó́æμÿæ¯ÿçLÿ Lÿæ¾ö¿¨•†ÿçLÿë
¯ÿ¿æÜÿ†ÿ LÿÀÿëdç æ

{ÓÜÿçμÿÁÿç, ÓþS÷ μÿæÀÿ†ÿ{Àÿ AæÜÿëÀÿç A{[ÿLÿ ¨ÀÿçÓó×æ þš ¯ÿç̈ ’ÿ{Àÿ Adç æ fèÿàÿ äß, ÷̈æLÿõ†ÿçLÿ
Ó¸’ÿÀÿ A†ÿ¿™#Lÿ ¯ÿ¿¯ÿÜÿ æÀÿ, A[ÿ ë¨ ÷{¯ÿÉLÿæÀÿê (invasive) ¨÷fæ†ÿ çS ëÝçLÿÀÿ ¯ÿ çÖæÀÿ, μÿ íþçÀÿ
A¯ÿ¿¯ÿÜÿæ¾ö¿(A{¨æÌ~êß) (unsustainable) ¯ÿ¿¯ÿÜÿæÀÿ F¯ÿó ÷̈’ÿíÌ~ μÿÁÿç ÓþÓ¿æ fèÿàÿ, [ÿ’ÿê, ̄ ÿë’ÿæÁÿçAæ
fþç, Aæ’ÿ÷öμÿíþç, †ÿõ~μÿíþç F¯ÿó D¨LÿíÁÿ AoÁÿLÿë ¯ÿ¿æ¨Lÿ ä†ÿç ¨ÜÿoæDdç æ Aæ¤ÿ÷̈ ÷{’ÿÉÀÿ {LÿæÀÿçèÿæ F¯ÿó Lÿ÷çÐæ
†ÿ÷ç{Lÿæ~ μÿíþçÀÿ {Üÿ;ÿæÁÿ fèÿàÿ ¯ÿçÌß{Àÿ fæ~ç̄ ÿæ ¨æBô {`ÿÎæ LÿÀÿ >

Aæ{þ Lÿç̈ Àÿç fèÿàÿ, [ÿ’ÿê F¯ÿó Aæ’ÿö÷μÿíþçLÿë [ÿÎ {Üÿ¯ÿæÀÿë {ÀÿæLÿç̈ æÀÿç̄ ÿæ? FÜÿç SëÀÿë†ÿ´̈ í‚ÿö ×æ[ÿSëÝçLÿë ÓëÀÿäç†ÿ
ÀÿQ#̄ ÿæ ¨æBô †ÿë{þ F ÿ̄ó †ÿëþÀÿ Óæèÿ †ÿ$æ ×æ[ÿêß{àÿæLÿþæ{[ÿ {LÿDô Ó ÿ̄ë ¨’ÿ{ä¨ {[ÿB¨æÀÿç{¯ÿ {Ó
¯ÿçÌß{Àÿ `ÿç;ÿæ LÿÀÿ >
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3.9.1 Human-made ecosystems

Humans have created artificial ecosystems like fish ponds, farms, and parks to meet their
needs. When well designed, these can help reduce pollution, support biodiversity, and provide
recreational spaces for people. Unlike natural ecosystems, these need human care and
management. Can you name any human made ecosystem in your area?
3.9.2 How do healthy ecosystems serve our farms?

Farming, a major livelihood in India, can become unsustainable if not managed well by
applying environment friendly farming practices. Humans have been practising farming
for thousands of years to grow food. As the population grew, our dependence on agriculture
increased. Between 1950 and 1965, India faced a food crisis due to low crop production. In
the mid-20th century, the use of tractors, machines, synthetic fertilisers, and pesticides helped
increase food production. This period is known as the Green Revolution. However, these
farming methods are now considered unsustainable because of the overuse of synthetic
chemicals, excessive groundwater extraction, and growing only one type of crop for
commercial gain. How do these practices harm both the environment and human health?

Many scientists believe that overusing pesticides and growing the same type of crop
repeatedly on the same land leads to soil degradation. Understanding ecosystems can help
us adopt better and more sustainable farming practices.

Activity 3.10: Let us survey

Visit a nearby farm with your parents or teacher/interact with farmers in your community to
find out about the farming practices they adopt.
 Prepare a list of questions for farmers to find out the pesticides and other farm inputs

they use, and whether they reuse or recycle materials to improve their crops. Here are
some sample questions:
 How have your farming practices changed over time? And why?
 What effects do you notice when using synthetic fertilisers and pesticides?
 Have you seen any changes in soil health after using these synthetic fertilisers and

pesticides?
 Interact with farmers based on these questions. Based on your findings, prepare a

report.
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þæ[ÿ¯ÿ [ÿçþ}†ÿ ¨ÀÿçÓó×æ
þæ[ÿ̄ ÿ [ÿçfÀÿ Aæ¯ÿÉ¿Lÿ†ÿæ í̈Àÿ~ LÿÀÿç̄ ÿæ¨æBô þæd {¨æQÀÿê,  LÿõÌç{ä†ÿ÷(`ÿæÌfþç) F ÿ̄ó ¨æLÿö μÿÁÿç Lÿõ†ÿ÷çþ
¨ÀÿçÓó×æSëÝçLÿ †ÿçAæÀÿç LÿÀÿçdç æ D¨¾ëNÿ μÿæ¯ÿ{Àÿ †ÿçAæÀÿç {Üÿ{àÿ FSëÝçLÿ ÷̈’ÿíÌ~ Üÿ÷æÓ LÿÀÿç̄ ÿæ{Àÿ, {fð̄ ÿ
¯ÿç̄ ÿç™†ÿæLÿë ¯ÿfæß ÀÿQ#̄ ÿæ{Àÿ F¯ÿó {àÿæLÿZÿ þ{[ÿæÀÿq[ÿ ¨æBô ×æ[ÿ ÷̈’ÿæ[ÿ LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç̈ æÀÿç̄ ÿ æ
¨÷æLÿõ†ÿçLÿ ̈ ÀÿçÓó×æ vÿæÀÿë μÿçŸ {ÜÿæB$#̄ ÿæÀÿë FSëÝçLÿ þæ[ÿ¯ÿêß ¾[ÿ# F ÿ̄ó ̈ Àÿç̀ ÿæÁÿ[ÿæ Aæ ÿ̄É¿Lÿ {ÜÿæB$æF æ †ÿëþ
AoÁÿ{Àÿ $#̄ ÿæ {Lÿ{†ÿLÿ þ~çÌLÿõ†ÿ ¨ÀÿçÓó×æÀÿ [ÿæþ LÿÜÿç̈ æÀÿç̄ ÿ Lÿç ?

Óë× ¨ÀÿçÓó×æ ’ÿ´æÀÿæ  Aæþ  LÿõÌç{ä†ÿ÷  Lÿç̈ Àÿç  D¨Lÿõ†ÿ  ÜÿëF ?
μÿæÀÿ†ÿ{Àÿ LÿõÌç FLÿ ¨÷þëQ fê¯ÿçLÿæ A{s æ ¨Àÿç{¯ÿÉ A[ÿëLÿíÁÿ LÿõÌç̈ •†ÿç μÿç̂ ÿçLÿ Dˆÿþ ¨Àÿç̀ ÿæÁÿ[ÿæ Aμÿæ¯ÿ{Àÿ FÜÿæ
A¯ÿ¿ ÿ̄Üÿæ¾ö¿  {ÜÿæB¨æ{Àÿ æ ÜÿfæÀÿ ÜÿfæÀÿ ̄ ÿÌö ™Àÿç þ~çÌ Qæ’ÿ¿ DŒæ’ÿ[ÿ  ̈ æBô LÿõÌçLÿæ¾ö¿ LÿÀÿçAæÓëdç æ f[ÿÓóQ¿æ
¯ÿõ•ç {Üÿ†ÿë LÿõÌç D¨{Àÿ AæþÀÿ [ÿçμÿöÀÿÉêÁÿ†ÿæ ̄ ÿõ•ç ¨æBàÿæ æ Àÿë þÓçÜÿæ þš{Àÿ Lÿþú üÿÓàÿ  DŒæ’ÿ[ÿ
{¾æSëô μÿæÀÿ†ÿ FLÿ Qæ’ÿ¿ ÓZÿsÀÿ Ó¼ëQê[ÿ {ÜÿæB$#àÿæ æ É†ÿæ±ÿêÀÿ þšμÿæS{Àÿ s÷æLÿuÀÿ, LÿõÌç ¾¦¨æ†ÿç F¯ÿó
Lÿês[ÿæÉLÿ ¯ÿ¿¯ÿÜÿæÀÿ Qæ’ÿ¿ DŒæ’ÿ[ÿ ¯ÿõ•ç LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿàÿæ æ  FÜÿç ÓþßLÿë Ó¯ÿëf ¯ÿç È̈̄ ÿ  LÿëÜÿæ¾æF æ
{†ÿ{ ÿ̄, Lÿõ†ÿ÷çþ ÀÿæÓæß[ÿçLÿ ̈ ’ÿæ$öÀÿ A†ÿ¿™#Lÿ ÿ̄¿¯ÿÜÿæÀÿ, A†ÿ¿™#Lÿ μÿí†ÿÁÿ fÁÿ [ÿçÍæÓ[ÿ F¯ÿó ÿ̄æ~çfç¿Lÿ àÿæμÿ ¨æBô
{Lÿ ÿ̄Áÿ {SæsçF ÷̈LÿæÀÿÀÿ üÿÓàÿ `ÿæÌ LÿÀÿç̄ ÿæ {Üÿ†ÿë FÜÿç LÿõÌç ¨•†ÿççSëÝçLÿë ÿ̄ˆÿöþæ[ÿ A×æßê {¯ÿæàÿç ¯ÿç{¯ÿ ÿ̀[ÿæ
LÿÀÿæ¾æDdç æ FÜÿç ̈ •†ÿçSëÝçLÿ ̈ Àÿç{¯ÿÉ F¯ÿó þæ[ÿ¯ÿ Ó́æ×¿ DμÿßLÿë Lÿç̈ Àÿç ä†ÿç ̈ ÜÿoæDdç {¯ÿæàÿç †ÿë{þ μÿæ¯ÿëd ?

A{[ÿLÿ {¯ÿðjæ[ÿçLÿ ̄ ÿçÉǽÓ LÿÀÿ;ÿç {¾ Lÿês[ÿæÉLÿÀÿ A†ÿ¿™#Lÿ ¯ÿ¿¯ÿÜÿæÀÿ F¯ÿó FLÿ fþç{Àÿ ̄ ÿæÀÿºæÀÿ {SæsçF
¨÷LÿæÀÿÀÿ üÿÓàÿ `ÿæÌ LÿÀÿç̄ ÿæ ’ÿǽÀÿæ þæsçÀÿ D¯ÿöÀÿ†ÿæ Üÿ÷æÓ¨æF æ ¨ÀÿçÓó×æLÿë ¯ÿëlç¯ÿæ ’ÿǽÀÿæ Aæ{þ DŸ†ÿ †ÿ$æ
A™#Lÿ ¯ÿ¿¯ÿÜÿæ¾ö¿({¨æÌ~êß ¯ÿæ Óë×çÀÿ) LÿõÌç ¨•†ÿçLÿë A¯ÿàÿº[ÿ LÿÀÿç̈ æÀÿç̄ ÿæ æ

Lÿæ¾ö¿LÿÁÿæ¨ AæÓ  Aæ{þ  Ó{¯ÿöä~  LÿÀÿç̄ ÿæ
†ÿëþÀÿ Aμÿçμÿæ¯ÿLÿ Lÿçºæ ÉçäLÿZÿ ÓÜÿç†ÿ [ÿçLÿs× FLÿ ¯ÿõÜÿ†ÿú LÿõÌç{ä†ÿ÷ ¨Àÿç’ÿÉö[ÿ LÿÀÿ æ †ÿëþ AoÁÿÀÿ `ÿæÌêþæ[ÿZÿ
ÓÜÿç†ÿ Lÿ$æ ÜÿëA F¯ÿó {Óþæ{[ÿ A¯ÿàÿº[ÿ LÿÀÿë$#̄ ÿæ Aμÿ¿æÓS†ÿ LÿõÌç ¨•†ÿç ¯ÿçÌß{Àÿ fæ~ç̄ ÿæLÿë {`ÿÎæ LÿÀÿ æ
 LÿõÌLÿþæ{[ÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿë$#¯ÿæ Lÿês[ÿæÉLÿ F¯ÿó A[ÿ¿æ[ÿ¿ LÿõÌç ÓæþS÷ê F¯ÿó üÿÓàÿÀÿ DŸ†ÿç ¨æBô

{Óþæ{[ÿ ÓæþS÷êSëÝçLÿÀÿ ̈ ë[ÿ… ̄ ÿ¿¯ÿÜÿæÀÿ F¯ÿó ̈ ë[ÿ…`ÿLÿ÷êLÿÀÿ~ ̈ •†ÿçÀÿ LÿÀÿ;ÿç Lÿç [ÿæÜÿ] B†ÿ¿æ’ÿç ̄ ÿçÌß{Àÿ
fæ~ç̄ ÿæ¨æBô {Lÿ{†ÿSëÝçF ÷̈É§Àÿ †ÿàÿçLÿæ ÷̈Öë†ÿ LÿÀÿ æ Fvÿæ{Àÿ Lÿçdç [ÿþë[ÿæ ÷̈É§ ’ÿçAæ¾æBdç :
 Óþß ¯ÿ’ÿÁÿç̄ ÿæ ÓÜÿç†ÿ †ÿëþÀÿ í̈̄ ÿö ÷̈̀ ÿÁÿç†ÿ LÿõÌç ¨•†ÿç Lÿç̈ Àÿç ¯ÿ’ÿÁÿçdç ? F ÿ̄ó LÿæÜÿ]Lÿç ?
 †ÿë{þ Lÿõ†ÿ÷çþ ÀÿæÓæß[ÿçLÿ ÓæÀÿ F ÿ̄ó Lÿês[ÿæÉLÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæ ̈ {Àÿ †ÿæ'Àÿ Lÿç ̈ ÷μÿæ¯ÿ àÿä¿ LÿÀÿçd ?
 FÜÿç ÀÿæÓæß[ÿçLÿ ÓæÀÿ F¯ÿó Lÿês[ÿæÉLÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæ ¨{Àÿ †ÿë{þ þæsçÀÿ D¯ÿöÀÿ†ÿæ{Àÿ {Lÿò~Óç

¨Àÿç̄ ÿˆÿö[ÿ {’ÿQ#d Lÿç ?
 FÜÿç ÷̈É§SëÝçLÿ Aæ™æÀÿ{Àÿ `ÿæÌêþæ[ÿZÿ ÓÜÿç†ÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿ æ †ÿë{þ ¨æB$#̄ ÿæ †ÿ$¿ Aæ™æÀÿ{Àÿ FLÿ

Àÿç{¨æsö ÷̈Öë†ÿ LÿÀÿ æ
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What inference do you draw from your interactions

with farmers?

Synthetic fertilisers and pesticides have played a

vital role in improving crop production and helped

countries like India become food secure. However,

their long-term use can affect the environment and

soil health. Overuse of synthetic fertilisers may

reduce soil fertility by decreasing friendly microorganisms in soil and lowering organic

matter (humus), which helps bind soil particles. Without enough humus, soil becomes prone

to erosion. Also, it reduces the population of natural predators which ultimately increase

the population of pests (Fig. 3.18). Heavy irrigation and repeated ploughing can also disturb

soil organisms like earthworms and snails, which are important for maintaining ecological

balance.

Some pests may develop resistance to pesticides, making them difficult to control.

Growing the same crop repeatedly, known as monoculture, can reduce crop diversity and

affect pollinators, which are crucial for food production.

To make farming more sustainable, some farmers are exploring organic and natural

farming methods. These aim to reduce the use of synthetic fertilisers and support sustainable

farming, with minimal interference in natural ecosystems. Based on your learning, what

practices do you think can help farmers protect the soil, the environment, and our food

security for the future?

Fig. 3.18: Natural control of pests by
predators—Beetle feeding on pests

The ancient text ‘Vrikshayurveda’ emphasises on soil health and nourishment.
The text strongly advocates for the continuous nourishment of the soil through
organic manure like ‘Kunapa Jala’ (a liquid fertiliser made from animal and plant
waste by the process of fermentation; that breaks complex substances into simpler
ones) and other composted materials.

Our Scientific heritage
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`ÿæÌêþæ[ÿZÿ ÓÜÿçç†ÿ †ÿëþÀÿ Aæ{àÿæ`ÿ[ÿæÀÿë †ÿë{þ {LÿDô [ÿç•öæÀÿ~{Àÿ
¨Üÿo#àÿ ?

Lÿõ†ÿ÷çþ(ÀÿæÓæß[ÿçLÿ )ÓæÀÿ F¯ÿó Lÿês[ÿæÉLÿ IÌ™ ̄ ÿ¿¯ÿÜÿæÀÿ
üÿÓàÿ DŒæ’ÿ[ÿ ¯ÿõ•ç{Àÿ FLÿ SëÀÿë†ÿ´̈ í‚ÿö μÿíþçLÿæ S÷Üÿ~ LÿÀÿçdç
F¯ÿó FÜÿæ μÿæÀÿ†ÿ μÿÁÿç {’ÿÉþæ[ÿZÿë Qæ’ÿ¿ ÓëÀÿäæ ¨÷’ÿæ[ÿ
LÿÀÿçdç æ †ÿ$æ¨ç, {ÓSëÝçLÿÀÿ ’ÿêWöLÿæÁÿê[ÿ ̄ ÿ¿¯ÿÜÿæÀÿ ̈ Àÿç{¯ÿÉ
F¯ÿó þõ̂ ÿçLÿæÀÿ D¯ÿöÀÿ†ÿæLÿë ÷̈μÿæ¯ÿç†ÿ LÿÀÿç$æF æ ÀÿæÓæß[ÿçLÿ
ÓæÀÿÀÿ A†ÿ¿™#Lÿ ¯ÿ¿¯ÿÜÿæÀÿ þæsç{Àÿ D¨LÿæÀÿê A~ëfê¯ÿZÿë

`ÿç†ÿ÷ Lÿês¨†ÿèÿÀÿ ¨÷æLÿõ†ÿçLÿ
[ÿçß¦~  - ¯ÿçsàÿ {¨æLÿ LÿêsLÿë QæDdç

÷̈æ`ÿê[ÿ S÷¡ÿ " ÿ̄õäæßë{¯ÿö’ÿ' þõ̂ ÿçLÿæÀÿ Ó́æ×¿ F¯ÿó {¨æÌ~Àÿ SëÀÿë†ÿ́ ¯ÿçÌß{Àÿ LÿëÜÿæ¾æBdç >  FÜÿç
S÷¡ÿ{Àÿ "Lÿë[ÿæ¨ fÁÿ'( ÷̈æ~ê H D—ÿç’ÿZÿ ¯ÿfö¿¯ÿÖ ëSëÝçLÿÀÿ Lÿç~́[ÿ ÷̈Lÿ÷çßæ ’ÿǽÀÿæ ÷̈Öì†ÿ FLÿ †ÿÀÿÁÿ
ÓæÀÿ, ¾æÜÿæ fsçÁÿ ¨’ÿæ$öLÿë ÓÀÿÁÿ ¨’ÿæ$ö{Àÿ ¨Àÿç~†ÿ Lÿ{Àÿ) F ÿ̄ó A[ÿ¿æ[ÿ¿ Lÿ{¸æÎ ¨Àÿç {fð̄ ÿçLÿ
ÓæÀÿ þæšþ{Àÿ þõ ÿ̂çLÿæÀÿ [ÿçÀÿ;ÿÀÿ {¨æÌ~ {¾æSæB¯ÿæ ¨æBô ’ÿõÞ μÿæ¯ÿ{Àÿ Óë̈ æÀÿçÉ LÿÀÿæ¾æBdç >

AæþÀÿ {¯ÿðjæ[ÿçLÿ G†ÿçÜÿ¿

[ÿÎ Lÿ{Àÿ F¯ÿó þõ̂ ÿçLÿæ Lÿ~çLÿæSëÝçLÿë ¯ÿæ¤ÿç ÀÿQ#̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿë$#̄ ÿæ {fð̄ ÿçLÿ ¨’ÿæ$ö Üÿë¿þÓúLÿë LÿþæB
þõ̂ ÿçLÿæÀÿ D¯ÿöÀÿ†ÿæ Üÿ÷æÓ Lÿ{Àÿ æ ¨¾ö¿æ© Üÿë¿þÓú ¯ÿç[ÿæ þõ̂ ÿçLÿæ äß ÷̈̄ ÿ~ {ÜÿæB¾æF æ Lÿês[ÿæÉLÿ IÌ™Àÿ
¯ÿ¿¯ÿÜÿæÀÿ ÷̈æLÿõ†ÿçLÿ Lÿêsμÿäêþæ[ÿZÿ ÓóQ¿æ Üÿ÷æÓ Lÿ{Àÿ, ¾æÜÿæ {ÉÌ{Àÿ LÿõÌç{ä†ÿ÷{Àÿ Lÿêsþæ[ÿZÿ ÓóQ¿æ
¯ÿõ•ç Lÿ{Àÿ `ÿç†ÿ÷  æ A™#Lÿ fÁÿ{Ó`ÿ[ÿ F¯ÿó ¯ÿæÀÿºæÀÿ ÜÿÁÿ LÿÀÿç̄ ÿæ ’ÿ´æÀÿæ þæsç{Àÿ $#̄ ÿæ ¨Àÿç{¯ÿÉ
Ó;ÿëÁÿ[ÿ ¨æBô SëÀÿë†ÿ´̈ í‚ÿö fçAæ F¯ÿó {Sƒæ ¨Àÿç äë’ÿ÷ fê¯ÿþæ{[ÿ ÷̈μÿæ¯ÿç†ÿ ÜÿëA;ÿç æ

Lÿçdç A[ÿçÎLÿæÀÿê Lÿês Lÿ÷þÉ… Lÿês[ÿæÉLÿ IÌ™ ̄ ÿç̈ ä{Àÿ ̈ ÷†ÿç{Àÿæ™Lÿäþ†ÿæ ̄ ÿçLÿÉç†ÿ LÿÀÿç̈ æÀÿ;ÿç, ¾æÜÿæ
üÿÁÿ{Àÿ {Óþæ[ÿZÿë [ÿçß¦~ LÿÀÿç̄ ÿæ LÿÎLÿÀÿ ÜÿëF æ FLÿæ ÷̈LÿæÀÿ üÿÓàÿLÿë ¯ÿæÀÿºæÀÿ `ÿæÌ LÿÀÿç̄ ÿæLÿë FLÿLÿ `ÿæÌ
LÿëÜÿæ¾æF æ F ÷̈LÿæÀÿ ̀ ÿæÌ üÿÓàÿÀÿ ̄ ÿç̄ ÿç™†ÿæLÿë Üÿ÷æÓ F¯ÿó Qæ’ÿ¿ DŒæ’ÿ[ÿ  ̈ æBô A†ÿ¿™#Lÿ SëÀÿë†ÿ́̈ í‚ÿö ̈ ÀÿæS~LÿæÀÿê
fê¯ÿþæ[ÿZÿë ¨÷μÿæ¯ÿç†ÿ LÿÀÿç̈ æ{Àÿ æ

Óæó ÷̈†ÿçLÿ Óþß{Àÿ LÿõÌçLÿë ̄ ÿ¿¯ÿÜÿæ¾ö¿ LÿÀÿç̄ ÿæ¨æBô Lÿçdç ̀ ÿæÌê {fð¯ÿçLÿ F¯ÿó ÷̈æLÿõ†ÿçLÿ LÿõÌç ̈ •†ÿç A[ÿëÓÀÿ~
LÿÀÿëd;ÿç æ FSëÝçLÿÀÿ àÿä¿ {ÜÿDdç Lÿõ†ÿ÷çþ ÓæÀÿÀÿ ¯ÿ¿¯ÿÜÿæÀÿ Üÿ÷æÓ LÿÀÿç̄ ÿæ F¯ÿó ÷̈æLÿõ†ÿçLÿ ¨ÀÿçÓó×æ{Àÿ Ó¯ÿö[ÿçþ§
ÜÿÖ{ä¨ ÓÜÿç†ÿ LÿõÌçLÿë A™#Lÿ ̄ ÿ¿¯ÿÜÿæ¾ö¿ÿ LÿÀÿç̄ ÿæ æ †ÿëþÀÿ Éçä~ Aæ™æÀÿ{Àÿ, {LÿDô ̈ •†ÿçSëÝçLÿ þæsç, ̈ Àÿç{¯ÿÉ
F ÿ̄ó μÿ ÿ̄çÌ¿†ÿ ¨æBô AæþÀÿ Qæ’ÿ¿ [ÿçÀÿæ¨ˆÿæLÿë ÓëÀÿäç†ÿ ÀÿQ#̄ ÿæ{Àÿ `ÿæÌêþæ[ÿZÿë ÓæÜÿæ¾¿ LÿÀÿç̈ æÀÿç̄ ÿ {¯ÿæàÿç
†ÿë{þ μÿæ¯ÿëd ? AP SCERT
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 A habitat is a place that provides the right conditions for an organism to live and
grow.

 Habitats have biotic components (plants, animals, microbes) and abiotic
components (air, water, soil, temperature).

 The interaction between biotic components and abiotic components in an area
forms an ecosystem.

 Ecosystems can be terrestrial (forests, grasslands, deserts) or aquatic (ponds, lakes,
sea, oceans).

 Organisms often classified as producers (plants), consumers (herbivores, carnivores,
omnivores), and decomposers (bacteria, fungi).

 Producers make their own food, while consumers eat plants or animals.
Decomposers break down dead matter and recycle nutrients.

 Food chains depict who eats whom in an ecosystem, and food webs show how
these chains are interconnected. The positions that different organisms occupy in
a food chain are called trophic levels.

 Some organisms live in relationships, like mutualism (both benefit), commensalism
(one benefits, other is unaffected), and parasitism (one benefits, one is harmed).

 The benefits that ecosystems offer are crucial for human survival and well-being.
They provide clean air, water, food, medicine, and climate regulation.

 Human activities like pollution, deforestation, habitat loss, climate change, invasive
species, and overexploitation of natural resources threaten ecosystems. Protecting
them through efforts, such as conservation like national parks and sanctuaries is
vital.

Keywords

Food chain

Biotic Components

Decomposers

Abiotic Components Ecosystem

Autotrophs heterotrophs

Food web Trophic level

Green Revolution Monoculture
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 Aæ¯ÿæÓ {ÜÿDdç FLÿ ×æ[ÿ ¾æÜÿæ fê¯ÿþæ[ÿZÿÀÿ ̄ ÿo¯ÿæ F¯ÿó ÿ̄õ•ç ¨æBô ÓvÿçLÿú ¨Àÿç×ç†ÿç  {¾æSæB $æF æ
 {fð¯ÿçLÿ D¨æ’ÿæ[ÿ(D—ÿç’ÿ, ̈ ÷æ~ê, A~ëfê¯ÿ) F¯ÿó A{fð̄ ÿçLÿ D¨æ’ÿæ[ÿ (¯ÿæßí, ̈ æ~ç, þæsç, †ÿæ¨þæ†ÿ÷æ)

’ÿ´æÀÿæ FLÿ Aæ¯ÿæÓ Svÿç†ÿ {ÜÿæB$æF æ
 FLÿ AoÁÿ{Àÿ {fð̄ ÿçLÿ F¯ÿó A{fð̄ ÿçLÿ D¨æ’ÿæ[ÿ þš{Àÿ ¨æÀÿØÀÿçLÿ Lÿ÷çßæ FLÿ ̈ ÀÿçÓó×æ Svÿ[ÿ Lÿ{Àÿ æ
 ¨ÀÿçÓó×æSëÝçLÿ ×Áÿêß ̈ ÀÿçÓó×æ (fèÿàÿ, †ÿõ~μÿíþç, þÀÿëμÿíþç) H fÁÿêß ̈ ÀÿçÓó×æ ( ë̈ÍÀÿç~ê, Üÿ÷’ÿ,

Óþë’ÿ÷, þÜÿæÓæSÀÿ) {ÜÿæB¨æ{Àÿ >
 fê¯ÿþæ[ÿZÿë ̈ ÷æß†ÿ… DŒæ’ÿLÿÿ(D—ÿç’ÿ), μÿäLÿ (†ÿõ~{μÿæfê, þæóÓÜÿæÀÿê, Ó¯ÿö{μÿæfê) F¯ÿó A¨WsLÿ

(¯ÿêfæ~ë, Lÿ¯ÿLÿ) μÿæ¯ÿ{Àÿ ¯ÿSöêLÿõ†ÿ LÿÀÿæ¾æF æ
 DŒæ’ÿLÿþæ{[ÿ  [ÿçfÀÿ Qæ’ÿ¿ [ÿç{f †ÿçAæÀÿç LÿÀÿ;ÿç Lÿç;ÿë μÿäLÿþæ{[ÿ D—ÿç’ÿ Lÿçºæ ÷̈æ~êþæ[ÿZÿë QæAæ;ÿç æ

A¨WsLÿþæ{[ÿ þõ†ÿ ¨’ÿæ$öÀÿ ¯ÿçWs[ÿ ’ÿǽÀÿæ {¨æÌLÿ ¨’ÿæ$öÀÿ ë̈[ÿ…`ÿLÿ÷~ LÿÀÿ;ÿç >
 Qæ’ÿ¿Éõ\ÿÁÿÀÿë FLÿ ¨ÀÿçÓó×æ{Àÿ "LÿçF LÿæÜÿæLÿë QæF' f~æ¨{Ý, {ÓÜÿç̈ Àÿç Qæ’ÿ¿ fæàÿLÿÀÿë

Qæ’ÿ¿Éõ\ÿÁÿSëÝçLÿ Lÿç̈ Àÿç ̈ ÀÿØÀÿ ÓÜÿç†ÿ fÝç†ÿ †ÿæÜÿæ f~æ¨{Ý æ ̄ ÿççμÿŸ fê¯ÿ Qæ’ÿ¿Éõ\ÿÁÿ{Àÿ {¾Dô
×æ[ÿ ’ÿQàÿ LÿÀÿ;ÿç †ÿæÜÿæLÿë Qæ’ÿ¿ ÖÀÿ ¯ÿæ {¨æÌLÿÖÀÿ LÿëÜÿæ¾æF æ

 fê¯ÿþæ[ÿZÿ þš{Àÿ A{[ÿLÿ ÷̈LÿæÀÿ Ó¸Lÿö ÀÿÜÿçdç, {¾¨ÀÿçLÿç ÓÜÿμÿæSç†ÿæ (Dμÿß D¨Lÿõ†ÿ ÜÿëA;ÿç),
ÓÜÿ{μÿæfç†ÿæ ({SæsçF D¨Lÿõ†ÿ ÜÿëF, A[ÿ¿sç ÷̈μÿæ ÿ̄ç†ÿ ÜÿëF [ÿæÜÿ]) F¯ÿó ¨Àÿfê¯ÿç†ÿæ ({SæsçF
D¨Lÿõ†ÿ ÜÿëF, A[ÿ¿sç ä†ÿçS÷Ö ÜÿëF æ)

 þ[ÿëÌ¿Àÿ ÿ̄oç̄ ÿæ F¯ÿó Óë× ÀÿÜÿç̄ ÿæ¨æBô ¨ÀÿçÓó×æ[ÿSëÝçLÿÀÿ μÿíþçLÿæ A†ÿ¿;ÿ SëÀÿë†ÿ´̈ í‚ÿö æ FSëÝçLÿ Ó´bÿ
¯ÿæßë, fÁÿ, Qæ’ÿ¿ H IÌ™ ¨÷’ÿæ[ÿ F¯ÿó fÁÿ¯ÿæßë [ÿçß¦~ Lÿ{Àÿ æ

 ÷̈’ÿíÌ~, fèÿàÿ äß, Aæ¯ÿæÓ Üÿ÷æÓ, fÁÿ¯ÿæßë ̈ Àÿç̄ ÿˆÿö[ÿ, A[ÿë̈ ÷{¯ÿÉLÿæÀÿê ¨÷fæ†ÿç F¯ÿó ̈ ÷æLÿõ†ÿçLÿ
ÓºÁÿÀÿ A†ÿ¿™#Lÿ {ÉæÌ~ μÿÁÿç þ[ÿëÌ¿’ÿ´æÀÿæ LÿÀÿæ¾æD$#̄ ÿæ Lÿæ¾ö¿ ¨ÀÿçÓó×æSëÝçLÿë ¯ÿç̈ ’ÿ{Àÿ
¨LÿæF æ fæ†ÿêß D’ÿ¿æ[ÿ F¯ÿó AμÿßæÀÿ~¿ μÿÁÿç ÓóÀÿä~ ÷̈ßæÓ þæšþ{Àÿ ¨ÀÿçÓó×æLÿë ÓëÀÿäæ
{’ÿ¯ÿæ Aæ¯ÿÉ¿Lÿ æ

þëQ¿ É±ÿæ¯ÿÁÿê

Qæ’ÿ¿ Éõ\ÿÁÿ

{fð̄ ÿçLÿ D¨æ’ÿæ[ÿ

A¨WsLÿ

A{fð¯ÿçLÿ D¨æ’ÿæ[ ¨ÀÿçÓó×æ

Ó´{μÿæfê ¨Àÿ{μÿæfê

Qæ’ÿ¿ fæàÿLÿ {¨æÌLÿ ÖÀÿ

Ó¯ÿëf ¯ÿç̈ È̄ ÿ FLÿLÿ ̀ ÿæÌ

Óóäç© `ÿç†ÿ÷
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Fig. 3.19: Population,
community, and

ecosystem

1. Selvam from Cuddalore district, Tamil Nadu, shared that his village was less affected

by the 2004 Tsunami compared to nearby villages due to the presence of mangrove

forests. This surprised Sarita, Shabnam, and Shijo. They wondered if mangroves were

protecting the village. Can you help them understand this?

2. Why is it not possible to have an ecosystem with only producers and no consumers or

decomposers?

3. A farmer notices that his cow often has small birds (Cattle Egrets) sitting on its back.

He observes that the birds are eating ticks and other parasites from the cow’s skin. The

cow does not chase the birds away and seems relieved. Which of the following explain

the interaction between cow and birds?

A. Parasitism: Because the bird is taking food from the cow's body.

B. Commensalism: Because the bird benefits, but the cow is neither helped nor
harmed.

C. Mutualism: Because the bird gets food (ticks) and the

cow gets pest control (relief).

D. Competition: Because both the bird and the cow are

competing for space in the field.

4. A Farmer has used chemical fertilizers for many years. Now

the soil holds less water, and gets washed away during

rains. Explain how too much chemical fertilizer can reduce

humus in the soil and lead to soil erosion.

5. Refer to the given diagram (Fig. 3.19) and select the wrong

statement.

i) A community is larger than a population.

ii) A community is smaller than an ecosystem.

iii) An ecosystem is part of a community

Keep the curiosity alive
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†ÿæþ†ÿàÿ[ÿæxÿëÀÿÿ Lÿëxÿæ{àÿæÀÿ fçàÿâæÀÿ {Óàÿμÿæþ LÿÜÿë$#{àÿ {¾ 2004 þÓçÜÿæ{Àÿ Óë[ÿæþç AæÓç$#àÿæ æ þæ†ÿ÷
{Üÿ;ÿæÁÿ fèÿàÿ $#̄ ÿæÀÿë †ÿæZÿ S÷æþ, A[ÿ¿ [ÿçLÿs× S÷æþ †ÿëÁÿ[ÿæ{Àÿ Lÿþú ä†ÿçS÷Ö {ÜÿæB$#àÿæ æ FÜÿæ ÓÀÿç†ÿæ,
É¯ÿ[ÿþ F¯ÿó Éç{fæZÿë AæÊÿ¾ö¿ ̀ ÿLÿç†ÿ LÿÀÿç$#àÿæ> {Óþæ{[ÿ ̄ ÿçÓ½ç†ÿ {ÜÿæB ̀ ÿç;ÿæ Lÿ{àÿ {Üÿ;ÿæÁÿ fèÿàÿ SæôLÿë
Lÿç¨Àÿç ÓëÀÿäæ {’ÿàÿæ ? †ÿë{þ Lÿ'~ {Óþæ[ÿZÿë FÜÿæ ¯ÿëlç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç¨æÀÿç̄ ÿ Lÿç ?
{Lÿ¯ÿÁÿ DŒæ’ÿLÿ $#̄ ÿæ F¯ÿó {Lÿò~Óç μÿäLÿ Lÿçºæ A¨WsLÿ [ÿ$#̄ ÿæ FLÿ ¨ÀÿçÓó×æ Svÿ[ÿ {Üÿ¯ÿæ LÿæÜÿ]Lÿç
Ó»¯ÿ [ÿë{Üÿô ?
f{~ `ÿæÌê {’ÿQ#{àÿ {¾ †ÿæZÿ SæC ç̈vÿç{Àÿ ÷̈æß†ÿ… {dæs ¨äê ({Sæ¯ÿS) ¯ÿÓëd;ÿç > {Ó àÿä¿
Lÿ{àÿ {¾ ¨äêþæ{[ÿ SæC `ÿþöÀÿë sçZÿ F¯ÿó A[ÿ¿æ[ÿ¿ ¨Àÿfê¯ÿêþæ[ÿZÿë QæDd;ÿç> SæCsç ¨äêþæ[ÿZÿë
WDÝæD [ÿæÜÿ] F¯ÿó AæÀÿæþ ̈ æD$#̄ ÿæ ̈ Àÿç þ{[ÿ{ÜÿDdç > [ÿçþ§àÿçQ#†ÿ þšÀÿë {LÿDôsç SæC F¯ÿó ̈ äêþæ[ÿZÿ
þš{Àÿ $#̄ ÿæ ¨æÀÿØÀÿçLÿ Ó¸LÿöLÿë ÓvÿçLÿú μÿæ¯ÿ{Àÿ ÿ̄ëlæDdç?
A ¨Àÿfê¯ÿç†ÿæ : LÿæÀÿ~ ¨äêsç SæCÀÿ ÉÀÿêÀÿÀÿë Qæ’ÿ¿ ¨æF æ
B. ÓÜÿ{μÿæfç†ÿæ : LÿæÀÿ~ ̈ äêsç D¨Lÿõ†ÿ {ÜÿDdç, Lÿç;ÿë SæCÀÿ {Lÿò~Óç ÓæÜÿæ¾¿ Lÿçºæ ä†ÿç {ÜÿD[ÿæÜÿ] >
C ÓÜÿfê ÿ̄ç†ÿæ: LÿæÀÿ~ ¨äêsç Qæ’ÿ¿ (sçZÿ) ¨æDdç F¯ÿó SæCsç Lÿês ’ÿæDÀÿë þëNÿç (AæÀÿæþ) ¨æDdç >
D ¨÷†ÿç{¾æSç†ÿæ : LÿæÀÿ~ ¨äê F¯ÿó SæC Dμÿß ¨ÝçAæ{Àÿ ×æ[ÿ ¨æBô ÷̈†ÿç{¾æSç†ÿæ LÿÀÿëd;ÿç  >
f{~ `ÿæÌê A{[ÿLÿ ¯ÿÌö ™Àÿç ÀÿæÓæß[ÿçLÿ ÓæÀÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿçd;ÿç > ¯ÿˆÿöþæ[ÿ þæsç{Àÿ Lÿþú fÁÿ ÀÿÜÿëdç
F ÿ̄ó ̄ ÿÌöæ Óþß{Àÿ þæsç {™æB¾æDdç > A†ÿ¿™#Lÿ ÀÿæÓæß[ÿçLÿ ÓæÀÿ þæsç{Àÿ $#̄ ÿæ Üÿ¿ëþÓúLÿë Lÿç̈ Àÿç Üÿ÷æÓ
LÿÀÿç̈ æ{Àÿ F¯ÿó þõ̂ ÿçLÿæ äßÀÿ LÿæÀÿ~ {ÜÿæB¨æ{Àÿ, †ÿæÜÿæ ¯ÿëlæA >
¨÷’ÿˆÿ {ÀÿQæ`ÿç†ÿ÷ `ÿç†ÿ÷ Lÿë {’ÿQ F¯ÿó μÿëàÿú DNÿçsç `ÿß[ÿ LÿÀÿ æ
i FLÿ fê¯ÿ{SæÏê FLÿ fê¯ÿÓóQ¿æ A{¨äæ ÿ̄Ý æ
ii FLÿ fê¯ÿ{SæÏê FLÿ ¨ÀÿçÓó×æ A{¨äæ {dæs æ
iii FLÿ ¨ÀÿçÓó×æ FLÿ fê¯ÿ{SæÏêÀÿ AóÉ æ

`ÿç†ÿ÷ fê ÿ̄ ÓóQ¿æ,
fê¯ÿ{SæÏê H ¨ÀÿçÓó×æ

fê¯ÿ{SæÏê

¨ÀÿçÓó×æ
fê¯ÿÓóQ¿æ

fçjæÓæLÿë  ¯ÿfæß  ÀÿQ
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 Plan a clean-up day at school or a nearby park. Wearing gloves and using bags, collect
the litter you find. Discuss the kinds of waste you found. Which was the most common?
How can we reduce such waste?

 In Arunachal Pradesh, the Nyishi and Mishmi tribes treat the Tiger as sacred. In
Chhattisgarh, the Baiga tribe worships Bagheshwar or Bagesur Dev and believes the
Tiger is the protector of the forest. Find out about another Indian tribe that has a
special bond with any animal.

 Pick a tree near your home or school. Observe it once a week for 4 weeks. Note any
new leaves, flowers, fruits, or visiting birds and insects. Record your observations.
You may even upload your findings to www.seasonwatch.in and become a young
citizen scientist.

6. Observe two different places near your home or school (e.g., a park
and a roadside). List the living and non-living components you see.
How are the two ecosystems different?

7. Look at this food chain:
Grass  Grasshopper  Frog  Snake
If frogs disappear from this ecosystem, what will happen to the
population of grasshoppers and snakes? Why?

8. ‘Human-made ecosystems like agricultural fields are necessary, but
they must be made sustainable.’ Comment on the statement.

9. A population is part of a community. If all decomposers suddenly
disappear from a forest ecosystem, what changes do you think would
occur? Explain why decomposers are essential.

10. If the Indian hare population (Fig. 3.20) drops because of a disease,
how would it affect the number of other organisms?

11. In a school garden, students noticed fewer butterflies the previous
season. What could be the possible reasons? What steps can students
take to have more butterflies on campus?

Fig. 3.20: Parts of a
food web

Discover, design and debate
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 ¯ÿç’ÿ¿æÁÿß Lÿçºæ [ÿçLÿs× ¨æLÿö{Àÿ FLÿ Ó{üÿB ’ÿç̄ ÿÓ ¨æÁÿ[ÿ ¨æBô {¾æf[ÿæ LÿÀÿ æ Üÿæ†ÿ{þæfæ {SâæμÿÓú
ç̈¤ÿç F ÿ̄ó ¯ÿ¿æSú ÿ̄¿¯ÿÜÿæÀÿ LÿÀÿç, †ÿë{þ {¾Dô AÁÿçAæ Aæ¯ÿfö[ÿæ ¨æDd †ÿæÜÿæ ÓóS÷Üÿ LÿÀÿ æ †ÿë{þ

¨æB$#̄ ÿæ Aæ¯ÿfö[ÿæÀÿ ̈ ÷LÿæÀÿ ¯ÿçÌß{Àÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿ æ {LÿDô ÷̈LÿæÀÿÀÿ Aæ ÿ̄fö[ÿæ Ó ÿ̄ëvÿæÀÿë Óæ™æÀÿ~
$#àÿæ? Aæ{þ F¨Àÿç AÁÿçAæ Aæ¯ÿfö[ÿæ SëÝçLÿ Lÿç̈ Àÿç Üÿ÷æÓ LÿÀÿç̈ æÀÿç̄ ÿæ ?

 AÀÿë~æ`ÿÁÿ ̈ ÷{’ÿÉ{Àÿ, [ÿçÉç F ÿ̄ó þçÉ½ç f[ÿfæ†ÿç {àÿæLÿþæ{[ÿ ̄ ÿæWLÿë ¨¯ÿç†ÿ÷ þ{[ÿ LÿÀÿ;ÿç æ d†ÿçÉSÝ{Àÿ,
¯ÿæBSæ f[ÿfæ†ÿç ¯ÿæ{WÉÀ́ÿ Lÿçºæ ¯ÿæ{SÓëÀÿ {’ÿ¯ÿZÿë ¨ífæ LÿÀÿ;ÿç F¯ÿó ¯ÿçÉ́æÓ LÿÀÿ;ÿç {¾ ¯ÿæW fèÿàÿÀÿ
ÀÿäLÿ æ {¾{Lÿò~Óç ÷̈æ~ê ÓÜÿç†ÿ FÜÿç̈ Àÿç ¯ÿç{ÉÌ Ó¸Lÿö ÀÿQë$#̄ ÿæ A[ÿ¿ μÿæÀÿ†ÿêß f[ÿfæ†ÿç ¯ÿçÌß{Àÿ
fæ~ç̄ ÿæLÿë {`ÿÎæ LÿÀÿ æ

 †ÿëþ WÀÿ Lÿçºæ ¯ÿç’ÿ¿æÁÿß [ÿçLÿs{Àÿ FLÿ Sd `ÿß[ÿ LÿÀÿ æ Ó©æÜÿ{Àÿ ${Àÿ Ó©æÜÿ ¨æBô FÜÿæLÿë
¨¾ö¿{ ÿ̄ä~ LÿÀÿ æ {Lÿò~Óç [ÿí†ÿ[ÿ ̈ †ÿ÷ üÿëàÿ, üÿÁÿ Lÿçºæ {ÓvÿæLÿë AæÓë$#̄ ÿæ ̈ äê F¯ÿó Lÿês¨†ÿèÿLÿë šæ[ÿ
’ÿçA æ †ÿëþ ¨¾ö¿{¯ÿä~ àÿç̈ ç̄ ÿ• LÿÀÿ æ †ÿëþÀÿ A[ÿëÓ¤ÿæ[ÿLÿë www.seasonwatch.in {Àÿ A¨{àÿæxÿú
þš LÿÀÿç̈ æÀÿç̄ ÿ F ÿ̄ó f{~ ¾ë̄ ÿ Lÿç{ÉæÀÿ ¯ÿçjæ[ÿê {ÜÿæB¨æÀÿç̄ ÿ >

†ÿëþ WÀÿ Lÿçºæ ¯ÿç’ÿ¿æÁÿß [ÿçLÿs{Àÿ ’ÿëBsç μÿçŸ ×æ[ÿ (¾$æ, {SæsçF ¨æLÿö F ÿ̄ó
ÀÿæÖæÀÿ {SæsçF ¨æÉ́ö) ̈ ¾ö¿{¯ÿä~ LÿÀÿ æ †ÿë{þ {’ÿQë$#̄ ÿæ Ófê¯ÿ F¯ÿó [ÿçföê¯ÿ
D¨æ’ÿæ[ÿSëÝçLÿÀÿ †ÿæàÿçLÿæ LÿÀÿ æ  ¨ÀÿçÓó×æ ’ÿëBsç ¨ÀÿØÀÿvÿæÀÿë Lÿç̈ Àÿç μÿçŸ ?
FÜÿç Qæ’ÿ¿Éõ\ÿÁÿsç {’ÿQ :
WæÓ  lç+çLÿæ  {¯ÿèÿ  Óæ¨
¾’ÿç FÜÿç ̈ ÀÿçÓó×æÀÿë {¯ÿèÿ A’ÿõÉ¿ {ÜÿæB¾æF, {†ÿ{¯ÿ lç+çLÿæ F¯ÿó Óæ¨ ÓóQ¿æÀÿ
Lÿ'~ ¨Àÿç̄ ÿˆÿö[ÿ {Üÿ ÿ̄ ? LÿæÜÿ]Lÿç ?
"LÿõÌç {ä†ÿ÷ μÿÁÿç þ[ÿëÌ¿Lÿõ†ÿ ̈ ÀÿçÓó×æ Aæ¯ÿÉ¿Lÿ, Lÿç;ÿë {ÓSëÝçLÿë ̄ ÿ¿¯ÿÜÿæ¾ö¿(Óë×çÀÿ)
LÿÀÿç̄ ÿæLÿë ¨Ýç̄ ÿ æ' FÜÿç DNÿç D¨{Àÿ †ÿëþÀÿ þ†ÿæþ†ÿ ’ÿçA æ
FLÿ fê¯ÿÓóQ¿æ FLÿ fê¯ÿ{SæÏêÀÿ AóÉ æ ¾’ÿç ÓþÖ A¨WsLÿ FLÿ fèÿàÿ
¨ÀÿçÓó×æÀÿë Üÿvÿæ†ÿú A’ÿõÉ¿ {ÜÿæB¾ç{¯ÿ, {†ÿ{¯ÿ Lÿ'~ ¨Àÿç̄ ÿ ÿ̂ö[ÿ Wsç̄ ÿ {¯ÿæàÿç
†ÿë{þ μÿæ¯ÿëd ? ¨ÀÿçÓó×æ{Àÿ A¨WsLÿ LÿæÜÿ]Lÿç A†ÿ¿æ¯ÿÉ¿Lÿ †ÿæÜÿæ ¯ÿëlæA æ
¾’ÿç μÿæÀÿ†ÿêß {vÿLÿëAæ fê ÿ̄ÓóQ¿æ `ÿç†ÿ÷  {Lÿò~Óç {ÀÿæS {¾æSëô Üÿ÷æÓ
¨æF, {†ÿ{¯ÿ FÜÿæ A[ÿ¿ fê¯ÿÓóQ¿æLÿë Lÿç̈ Àÿç ÷̈μÿæ ÿ̄ç†ÿ LÿÀÿç̄ ÿ ?
{SæsçF ̄ ÿç’ÿ¿æÁÿß ̄ ÿSç̀ ÿæ{Àÿ Éçäæ$öêþæ{[ÿ ̈ í̄ ÿö J†ÿë{Àÿ Lÿþú ̈ ÷fæ¨†ÿç $#̄ ÿæ àÿä¿
LÿÀÿç$#{àÿ æ FÜÿæÀÿ Ó»æ¯ÿ¿ LÿæÀÿ~SëÝçLÿ Lÿ'~ {ÜÿæB¨æ{Àÿ ? ̄ ÿç’ÿ¿æÁÿß ̈ ÀÿçÓÀÿ{Àÿ
A™#Lÿ ̈ ÷fæ¨†ÿç ÓóQ¿æ ¯ÿõ•ç ̈ æBô Éçäæ$öêþæ{[ÿ Lÿ'~ ¨’ÿ{ä¨ {[ÿB¨æÀÿç{¯ÿ ?

`ÿç†ÿ÷ Qæ’ÿ¿
fæàÿLÿÀÿ AóÉ

Aæ¯ÿçÍæÀÿ, ¨ÀÿçLÿÅÿ[ÿæ   H  ¯ÿç†ÿLÿö

Óí¾ö¿

{vÿLÿëAæ ÜÿÀÿç~

¯ÿçàÿëAæ `ÿçàÿ

WæÓ H D—ÿç’ÿ
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 Look at Fig. 3.21 to understand the different farming practices adopted by farmers or
you may also visit a nearby farm with an elderly person to observe the same. List a
few suggestions in your notebook to improve farming practices by adopting eco-friendly
and sustainable techniques. You can also make posters or model and display while
participating in school functions, science fairs or Krishi Mela. The school may also
invite agricultural scientists, farmers, and experts to discuss the prevalent farming
practices with the students.

Fig. 3.21: Farming Practices

Reflect on the question framed by your friends and try to answer....
.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................

 Interact with farmers and record indigenous practices followed by them for sustainable
farming. Create a sustainable herbal garden/natural farm at home or at school. It could
be a group activity with students from different grades.
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 `ÿç†ÿ÷ Lÿë {’ÿQ# `ÿæÌêþæ[ÿZÿ ’ÿǽÀÿæ A[ÿëÓõ†ÿ ¯ÿçμÿçŸ LÿõÌç ¨•†ÿçLÿë ÿ̄ël Lÿçºæ f{~ ÿ̄ßÔÿ ÿ̄¿Nÿç ÓÜÿç†ÿ
[ÿçLÿs× FLÿ üÿæþöLÿë ¨Àÿç’ÿÉö[ÿ{Àÿ ¾æB {ÓÜÿç ¯ÿçÌß{Àÿ A[ÿëšæ[ÿ LÿÀÿ æ ¨Àÿç{¯ÿÉ A[ÿëLÿíÁÿ F¯ÿó Óë×çÀÿ
¨•†ÿç A¯ÿàÿº[ÿ LÿÀÿç LÿõÌç ¨•†ÿçLÿë DŸ†ÿ LÿÀÿç̄ ÿæ¨æBô †ÿëþ Qæ†ÿæ{Àÿ Lÿçdç ¨ÀÿæþÉö {àÿQ æ F ¯ÿçÌß{Àÿ
¯ÿç’ÿ¿æÁÿß Lÿæ¾ö¿Lÿ÷þ, ¯ÿçjæ[ÿ {þÁÿæ Lÿçºæ LÿõÌç {þÁÿæ{Àÿ AóÉ S÷Üÿ~ LÿÀÿç̄ ÿæ Óþß{Àÿ †ÿë{þ {¨æÎÀÿ
Lÿçºæ þ{xÿàÿ ÷̈Öë†ÿç LÿÀÿç ¨÷’ÿÉö[ÿ LÿÀÿç̈ æÀÿç̄ ÿ æ ¯ÿç’ÿ¿æÁÿß dæ†ÿ÷dæ†ÿ÷êþæ[ÿZÿ ÓÜÿç†ÿ ÷̈̀ ÿÁÿç†ÿ LÿõÌç ¨•†ÿç
¯ÿçÌß{Àÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿç̄ ÿæ¨æBô ¯ÿç’ÿ¿æÁÿß †ÿÀÿüÿÀÿë LÿõÌç {¯ÿðjæ[ÿçLÿ, LÿõÌLÿ F¯ÿó ¯ÿç{ÉÌjþæ[ÿZÿë þš
Aæþ¦~ LÿÀÿç̈ æÀÿ ?

`ÿç†ÿ÷  LÿõÌç ¨•†ÿç

†ÿëþÀÿ ̄ ÿ¤ÿëþæ[ÿZÿ ’ÿ´æÀÿæ ̈ `ÿÀÿæ¾æB$#¯ÿæ ̈ ÷É§SëÝçLÿ D¨{Àÿ ̀ ÿç;ÿæ LÿÀÿ F¯ÿó DˆÿÀÿ {’ÿ¯ÿæLÿë {`ÿÎæ LÿÀÿ ....
.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................

 LÿõÌLÿþæ[ÿZÿ ÓÜÿç†ÿ Aæ{àÿæ`ÿ[ÿæ LÿÀÿç {Óþæ[ÿZÿ ’ÿ´æÀÿæ A[ÿëÓõ†ÿ ¯ÿ¿ ÿ̄Üÿæ¾æÁÿß{Àÿ FLÿ ¯ÿ¿¯ÿÜÿæ¾ö¿ IÌ™êß
¯ÿSç̀ ÿæ ̄ ÿæ ̈ ÷æLÿõ†ÿçLÿ üÿæþö †ÿçAæÀÿç LÿÀÿ æ FÜÿæ ̄ ÿçμÿçŸ {É÷~êÀÿ dæ†ÿ÷dæ†ÿ÷êZÿ ÓÜÿç†ÿ FLÿ ’ÿÁÿS†ÿ Lÿæ¾ö¿ μÿæ¯ÿ{Àÿ
LÿÀÿæ¾æB¨æÀÿç̄ ÿ æ
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Integrating
Artificial Intelligence(AI)

Learners will be able to...
1. Understand basic AI terms such as data, algorithm, model, and dataset.
2. Explain how the scientific method is similar to machine learning.
3. Relate scientific formulas like Density = Mass ÷ Volume to algorithmic processing.
4. Understand how AI helps in cell classification and disease prediction.
5. Use AI tools responsibly in learning.

In Class 8 Science, students learn skills like observation,
experimentation, measurement, classification, recording data, and
reasoning. When students organise results, find patterns, and draw
conclusions, their thinking becomes clear and systematic.Weather
forecasts can predict cyclones early. Hospitals use digital reports to
detect diseases. Robots perform precise work in factories. These are
possible because of Artificial Intelligence (AI).Artificial Intelligence
works in a similar way. It collects data, processes it, finds patterns,
and gives results. This chapter shows how scientific learning in
Semester-1 is connected to technologies like weather forecasting, robotics, healthcare, and
communication.

Guidance: Guidance - Begin by connecting scientific concepts with how AI systems
collect and process data from the real world. Encourage students to compare observation in
science with data analysis in AI. Use simple examples to explain how algorithms follow
formulas, similar to scientific calculations. Relate pattern observation in experiments to pattern
recognition and predictive modelling in AI. Help students understand cause-effect relationships
like how AI models learn from data. Promote computational thinking and logical reasoning as
a bridge between science and Artificial Intelligence.
Foundations of AI in Grade 8 Science Learning
       The study of forces, matter, pressure, solutions, cells, microorganisms, and health strengthens
observation, modelling, and analytical reasoning. These same abilities form the foundation of
intelligent systems. When the formula Pressure = Force ÷ Area is applied, the relationship between
variables becomes clear. When Density = Mass ÷ Volume is calculated, mathematical reasoning
is used. In digital systems, such relationships are processed using Algorithms, which are step-by-
step instructions followed by a computer. Each experimental reading, such as temperature,
pressure, or mass, becomes Data. Every reading is a Data Point. When many data points are
studied together, patterns emerge. The ability of a system to learn from such patterns is called
Machine Learning (ML).

Disclaimer: “The use of AI tools by students must be strictly under the direct
guidance and supervision of teachers and parents / guardians”.
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Éçäæ$öêþæ{[ÿ .....
{xÿsæ, Aæàÿ{SæÀÿç’ÿþú, þ{xÿàÿú F¯ÿó xÿæsæ{Ósú  μÿÁÿç {þòÁÿçLÿ AI É±ÿSëÝçLÿë ̄ ÿëlç̈ æÀÿç{¯ÿ æ
{¯ÿðjæ[ÿçLÿ ̈ •†ÿç Lÿç̈ Àÿç μÿæ{¯ÿ ¾æ¦çLÿ Éçä~ ÓÜÿ Ó’ÿõÉ¿, ̄ ÿ¿æQ¿æ LÿÀÿç̈ æÀÿç{¯ÿ æ
Óæ¢ÿ÷†ÿæ ÿ̄Öì†ÿ́÷Aæß†ÿ[ÿ μÿÁÿç { ÿ̄ðjæ[ÿçLÿ Óí†ÿ÷SëÝçLÿë Aæàÿ{SæÀÿç’ÿþçLÿú ̈ ÷Lÿ÷çßæLÿÀÿ~ ÓÜÿ Ó¸Lÿö ×æ̈ [ÿ LÿÀÿç̈ æÀÿç{ ÿ̄ æ
{LÿæÌ ̄ ÿSöêLÿÀÿ~ F¯ÿó {ÀÿæSÀÿ ̈ í̄ ÿöæ[ÿëþæ[ÿ LÿÀÿç̄ ÿæ{À AI Lÿç¨Àÿç ÓæÜÿæ¾¿ Lÿ{Àÿ ̄ ÿëlç̈ æÀÿç{¯ÿ æ
Éçä~ Óþß{Àÿ AI D¨LÿÀÿ~SëÝçLÿë ’ÿæßç†ÿ́ Ó¸Ÿ Àÿí{¨ ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç̈ æÀÿç{¯ÿ æ
AÎþ {É÷~ê ¯ÿçjæ[ÿ{Àÿ Éçäæ$öêþæ{[ÿ ¨¾ö¿{¯ÿä~, ¨Àÿêä~, þæ¨[ÿ,

{É÷~êLÿÀÿ~, †ÿ$¿ àÿç̈ ç̄ ÿ• F¯ÿó †ÿLÿö μÿÁÿç {LÿòÉÁÿ SëÝçLÿë Éçäæ àÿæμÿ LÿÀÿç$æ;ÿç  æ
{Óþæ{[ÿ üÿÁÿæüÿÁÿSëÝçLÿë ̄ ÿ¿¯ÿ×ç†ÿ LÿÀÿç̄ ÿæ, ÓóÀÿ`ÿ[ÿæSëÝçLÿë ̀ ÿçÜÿ§s LÿÀÿç̄ ÿæ H [ÿçÑˆÿç {[ÿ¯ÿæ
{¯ÿ{Áÿ {Óþæ[ÿZÿÀÿ ̀ ÿç;ÿ[ÿ ØÎ F¯ÿó Lÿ÷þ ̈ •†ÿç μÿæ{¯ÿ ̈ Àÿç̄ ÿˆÿö[ÿ {ÜÿæB$æF æ ̈ æ~ç̈ æS
í̄̈ ÿöæ[ÿëþæ[ÿ ’ÿ́æÀÿæ ¯ÿæ†ÿ¿æÀÿ AæSëAæ Óí̀ ÿ[ÿæ þçÁÿç̈ æ{Àÿ > ÜÿØçsæàÿ SëÝçLÿ {ÀÿæS [ÿç•öæÀÿ~
æ̈Bô  xÿçfçsæàÿú Àÿç{ æ̈sö ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç$æ;ÿç æ {Àÿæ{ ÿ̄æsú SëÝçLÿ (¾¦þæ[ÿ̄ ÿ) LÿÁÿLÿæÀÿQæ[ÿæ{Àÿ

ÓvÿçLÿ μÿæ{¯ÿ Lÿæ¾ö¿ Ó¸æ’ÿ[ÿæ LÿÀÿç̈ æÀÿ;ÿç æ FSëÝçLÿ Lÿõ†ÿ÷çþ ¯ÿë•çþ†ÿæ AI ’ÿ́æÀÿæ Ó»¯ÿ
{ÜÿæB$æF æ Lÿõ†ÿ÷çþ ¯ÿë•çþ†ÿæ þš FÜÿç ÷̈~æÁÿêÀÿ Lÿæ¾ö¿ LÿÀÿç$æF æ FÜÿæ {xÿsæ ÓóS÷Üÿ,
{ ÷̈æ{ÓÓú ( ÷̈Lÿ÷çßæLÿÀÿ~) LÿÀÿç, [ÿþí[ÿæSëÝçLÿë  `ÿçÜÿ§s LÿÀÿç üÿÁÿæüÿÁÿ ’ÿçF æ FÜÿç AšæßÀÿ
{ÓþçÎæÀÿú {Àÿ Éçäæ àÿæμÿ LÿÀÿç$#̄ ÿæ {¯ÿðjæ[ÿçLÿ Éçä~, ¨æ~ç̈ æSÀÿ í̄̈ ÿöæ[ÿëþæ[ÿ, {Àÿæ{¯ÿæsçLÿúÓ, Ó́æ×¿Àÿ ¾[ÿ# F¯ÿó
{¾æSæ{¾æS μÿÁÿç {s{Lÿ§æ{àÿæfç ÓÜÿ Lÿç̈ Àÿç Óó{¾æSêLÿÀÿ~ {ÜÿæBdç, †ÿæÜÿæ Óí̀ ÿæF æ

þæSö’ÿÉö[ÿ ¯ÿæÖ¯ÿ fS†ÿ{À AI ÷̈~æÁÿê {xÿsæLÿë Lÿç̈ Àÿç ÓóS÷Üÿ LÿÀÿç { ÷̈æ{ÓÓú LÿÀÿç$æF, {¯ÿðjæ[ÿçLÿ ™æÀÿ~æ
’ÿ́æÀÿæ Óó{¾æS LÿÀÿç þæSö’ÿÉö[ÿ ÷̈æÀÿ» LÿÀÿ æ ¯ÿçjæ[ÿ{Àÿ LÿÀÿç$#¯ÿæ ¨¾ö¿{¯ÿä~Lÿë AILÿÀÿç$#¯ÿæ {xÿsæ ¯ÿç{ÉÈÌ~ ÓÜÿ
Éçäæ$öêþæ{[ÿ †ÿëÁÿ[ÿæ LÿÀÿç̄ ÿæ ̈ æBô DûæÜÿç†ÿ LÿÀÿ æ  Aæàÿ{SæÀÿç’ÿþú {¯ÿðjæ[ÿçLÿ S~[ÿæ ̈ Àÿç Óí†ÿ÷SëÝçLÿë Lÿç̈ Àÿç A[ÿëÓÀÿ~ÿ
Lÿ{Àÿ ÓÀÿÁÿ D’ÿæÜÿÀÿ~ ÓÜÿ ¯ÿ¿æQ¿æ LÿÀÿ æ ¨Àÿêä~{Àÿ [ÿþí[ÿæ SëÝçLÿë A[ÿëšæ[ÿ LÿÀÿç̄ ÿæ,  AI{Àÿ [ÿþí[ÿæ `ÿçÜÿ§s F ÿ̄ó
AæLÿÁÿ[ÿ, þ{xÿàÿçèÿú ÓÜÿ Lÿç̈ Àÿç Ó¸Lÿö ÀÿÜÿçdç ̄ ÿ¿æQ¿æ LÿÀÿ æ AI [ÿþë[ÿæSëÝçLÿ {xÿsæÀÿë Lÿç̈ Àÿç Éçäæàÿæμÿ LÿÀÿç$æF, LÿæÀÿ~
üÿÁÿæüÿÁÿ Ó¸Lÿö ’ÿ́æÀÿæ Éçäæ$öêþæ{[ÿ Lÿç̈ Àÿç Üÿõ’ÿßèÿþ LÿÀÿç̈ æÀÿç{¯ÿ ÓæÜÿæ¾¿ LÿÀÿ æ ̄ ÿçjæ[ÿ F¯ÿó Lÿõ†ÿ÷çþ ̄ ÿë•çþ†ÿæ þš{Àÿ
FLÿ {Ó†ÿë μÿæ¯ÿ{Àÿ Lÿ¸¿ë{sÓ[ÿæàÿú ̀ ÿç;ÿæ™æÀÿæ F¯ÿó ¾ëNÿç¾ëNÿ ̀ ÿç;ÿæ™æÀÿæLÿë { ÷̈æûæÜÿç†ÿ LÿÀÿ >

{É÷~ê ¯ÿçjæ[ÿ{Àÿ AI Àÿ þíÁÿ’ÿíAæ :
¯ÿÁÿ, ̄ ÿÖì†ÿ́, ̀ ÿæ¨, ’ÿ÷̄ ÿ~, {LÿæÌ, A~ëfê¯ÿ F¯ÿó Ó́æ×¿Àÿ Ašß[ÿ ̈ ¾ö¿{¯ÿä~, þ{xÿàÿçó F¯ÿó ̄ ÿç{ÉÈÌ~æŠLÿ

`ÿç;ÿæ™æÀÿæLÿë Óë’ÿõÞ LÿÀÿç$æF > FÜÿç Ó¯ÿë ’ÿä†ÿæSëÝçLÿ ¯ÿë•çþæ[ÿ ÷̈~æÁÿêÀÿ þíÁÿ’ÿëAæ A{s æ {¾{†ÿ{¯ÿ{Áÿ `ÿæ¨ ¯ÿÁÿ ÷
{ä†ÿ÷üÿÁÿ [ÿæþLÿ Óí†ÿ÷Lÿë ̄ ÿ¿¯ÿÜÿæÀÿ D¨{¾æSê LÿÀÿæ¾æF, ̀ ÿÀÿÀÿæÉçSëÝçLÿ þš{Àÿ Ó¸Lÿö ØÎ {ÜÿæB$æF æ {¾{†ÿ{¯ÿ{Áÿ
Óæ¢ÿ÷†ÿæ ¯ÿÖì†ÿ ́ ÷ Aæß†ÿ[ÿ S~[ÿæ LÿÀÿæ¾æF Sæ~ç†ÿçLÿ †ÿLÿö ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾æB$æF æ xÿçfçsæàÿú ¯ÿ¿¯ÿ×æ{Àÿ FμÿÁÿç
Ó¸Lÿö SëÝçLÿ Aæàÿ{SæÀÿç’ÿþú [ÿæþLÿ ̈ ¾ö¿æßLÿ÷{þ Óí̀ ÿ[ÿæSëÝçLÿë Lÿ¸ësÀÿ ’ÿǽÀÿæ ̈ ÷{ÓÓú LÿÀÿæ¾æF æ ̈ ÷{†ÿ¿Lÿ ̈ Àÿêä~æŠLÿ
¨vÿ[ÿ, ¾$æ:- †ÿæ¨þæ†ÿ÷æ, `ÿæ¨, Lÿçºæ ¯ÿÖ ë†ÿ́ B†ÿ¿æ’ÿç {xÿsæ (†ÿ$¿) {ÜÿæB$æF æ ÷̈{†ÿ¿Lÿ ¨vÿ[ÿ FLÿ {xÿsæ ¨F+ú
A{s æ A{[ÿLÿSëÝçF {xÿsæ ¨F+úSëÝçLÿë þçÁÿç†ÿμÿæ{¯ÿ Ašß[ÿ LÿÀÿç̄ ÿæ{¯ÿ{Áÿ [ÿþí[ÿæSëÝçLÿ ¯ÿÜÿçSö†ÿ {ÜÿæB$æF æ FÜÿç
[ÿþë[ÿæ SëÝçLÿÀÿë Éçäæàÿæμÿ LÿÀÿç$#̄ ÿæ Óæþ$ö¿Lÿë {þÓç[ÿú àÿ‚ÿ}ó LÿëÜÿæ¾æF æ

KéZâòc aê¡òcZû (AI)

ij ic ß̂d

Ó†ÿLÿö†ÿæ "Éçäæ$öêþæ[ÿZÿ ’ÿ́æÀÿæ AI ̈ LÿÀÿ~SëÝçLÿÀÿ ̄ ÿ¿¯ÿÜÿæÀÿ Ó í̧‚ÿö Àÿí{¨ ÉçäLÿ F¯ÿó ̈ ç†ÿæþæ†ÿæ/
 Aμÿçμÿæ¯ÿLÿþæ[ÿZÿ ̈ ÷†ÿ¿ä þæSö’ÿÉö[ÿ F¯ÿó †ÿˆÿ́æ¯ÿ™æ[ÿ{Àÿ {Üÿ¯ÿæ D`ÿç†ÿ>'
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Example 1: Scientific Investigation and AI Learning
Scientific investigation follows

organised steps. First, scientists observe
carefully and ask a question. They
suggest a possible explanation called a
hypothesis and test it through an
experiment. During the experiment, only
one variable is changed to understand
cause and effect. Repeating the
experiment improves accuracy, and
conclusions are drawn based on
evidence. Artificial Intelligence systems
work in a similar way. They collect input
data and organise it into a dataset. An
algorithm processes this data to find
patterns. Based on these patterns, the system makes predictions. Drawing conclusions from
analysed data is called inference. Both scientific investigation and AI depend on systematic
steps and evidence-based reasoning.

Thinking How is changing one variable in a science experiment similar to adjusting
with AI : settings in a   Machine Learning model to improve its results?

Key Words: Variable – A factor in an experiment that can be changed to observe its effect.
Dataset – A collection of organised examples used to train an AI system.
Algorithm – A step-by-step set of instructions followed by a computer to
solve a problem.
Inference – Drawing a conclusion from analysed data.
Machine Learning – A method by which computers learn patterns from
data and improve performance.

Example 2: Forces and Data Relationships

Force is a push or pull that can change the motion or shape of an object. The relationship
between force, mass, and motion is studied using scientific experiments. When force increases,
the motion of an object may also change. This shows a clear relationship between variables.
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D’ÿæÜÿÀÿ~ {¯ÿðjæ[ÿçLÿ A[ÿëÓ¤ÿæ[ÿ F¯ÿó AI Éçä~
{¯ÿðjæ[ÿçLÿ A[ÿëÓ¤ÿæ[ÿ ¨¾ö¿æßLÿ÷þçLÿ

{Óæ¨æ[ÿ SëÝçLÿë A[ÿëÓÀÿ~ LÿÀÿç$æF æ ÷̈${þ
{¯ÿðjæ[ÿçLÿþæ{[ÿ ¾[ÿ# ̈ í̄ ÿöLÿ μÿæ{¯ÿ A[ÿëšæ[ÿ LÿÀÿç
FLÿ ÷̈É§ ¨`ÿæÀÿ;ÿç æ {Óþæ{[ÿ FLÿ Ó»æ¯ÿ¿
¯ÿ¿æQ¿æ Óí`ÿæB$æ;ÿç, FÜÿæLÿë {Üÿð{¨æ{$ÓçÓú
( ÷̈æLÿLÿÅÿ[ÿæ)LÿëÜÿæ¾æF F¯ÿó FÜÿæLÿë FLÿ ̈ Àÿêäæ
’ÿ́æÀÿæ ̈ Àÿêä~ LÿÀÿ;ÿç æ ̈ Àÿêä~ Óþß{Àÿ LÿæÀÿ~
F¯ÿó üÿÁÿæüÿÁÿLÿë ̄ ÿëlç̄ ÿæ¨æBô {Lÿ¯ÿÁÿ {SæsçF þæ†ÿ÷
{μÿÀÿçF¯ÿàÿúLÿë ¨Àÿç̄ ÿˆÿö[ÿ LÿÀÿç$æ;ÿç æ ¨Àÿêä~Lÿë
¯ÿæÀÿºæÀÿ ¨ë[ÿÀÿǣ ÿõ̂ ÿç LÿÀÿç¯ÿæ’ÿǽÀÿæ [ÿçμÿöëàÿ†ÿæ ÜÿëF
F¯ÿó üÿÁÿæüÿÁÿ Aæ™æÀÿ{Àÿ [ÿçÑˆÿç [ÿçA;ÿç æ Lÿõ†ÿ÷çþ
¯ÿë•çþ†ÿæ ¨•†ÿç þš FÜÿç¨Àÿç μÿæ{¯ÿ Lÿæ¾ö¿
LÿÀÿç$æF æ FSëÝçLÿ B[ÿú ë̈s {xÿsæLÿë ÓóS÷Üÿ LÿÀÿç {ÓSëÝçLÿë FLÿ {xÿsæ{Ósú Àÿí{¨ ÓóSvÿç†ÿ LÿÀÿç$æF æ FLÿ Aæàÿ{SæÀÿç’ÿþú
FÜÿç {xÿsæLÿë ÷̈{ÓÓú LÿÀÿç [ÿþë[ÿæSëÝçLÿë {Qæfç$æF æ FÜÿç [ÿþë[ÿæSëÝçLÿë Aæ™æÀÿ LÿÀÿç ̈ •†ÿç AæLÿÁÿ[ÿ ( í̄̈ ÿöæ[ÿëþæ[ÿ) LÿÀÿç¾æF æ
¯ÿç{ÉÈÌ~ LÿÀÿç$#̄ ÿæ {xÿsæÀÿë [ÿçÑˆÿç {[ÿ¯ÿæLÿë B[ÿú{üÿ{Àÿ[ÿÛ&ú (Óç•æ;ÿ)LÿëÜÿæ¾æF æ Dμÿß {¯ÿðjæ[ÿçLÿ A[ÿëÓ¤ÿæ[ÿ F¯ÿó Lÿõ†ÿ÷çþ
¯ÿë•çþ†ÿæ þš Lÿ÷þæS†ÿ {Óæ¨æ[ÿ F¯ÿó ÷̈þæ~-Aæ™æÀÿç†ÿ ¾ëNÿç D¨{Àÿ [ÿçμÿöÀÿ LÿÀÿç$æF >
 AI ÓæÜÿæ¾¿{Àÿ ̀ ÿç;ÿæLÿÀÿç¯ÿæ   FLÿ ̄ ÿçjæ[ÿ ̈ Àÿçêä~{Àÿ FLÿ ̀ ÿÀÿÀÿæÉçLÿë ̈ Àÿç̄ ÿˆÿö[ÿ LÿÀÿç̄ ÿæ, {þÓç[ÿú Éçä~ þ{xÿàÿú{Àÿ

         üÿÁÿæüÿÁÿSëÝçLÿë DŸ†ÿêLÿÀÿ~ ̈ æBô {Ósçèÿú SëÝçLÿë AæxÿfÎ LÿÀÿç̄ ÿæ ÓÜÿç†ÿ Lÿç̈ Àÿç Óþæ[ÿ?
þëQ¿É±ÿæ¯ÿÁÿê `ÿÀÿÀÿæÉç FLÿ ¨Àÿêä~{Àÿ {SæsçF LÿæÀÿLÿ H †ÿæ'Àÿ ÷̈μÿæ¯ÿLÿë A[ÿëšæ[ÿ LÿÀÿç̄ ÿæ¨æBô

¨Àÿç̄ ÿˆÿö[ÿÉêÁÿ AóÉ æ
{xÿsæÓçsú Lÿõ†ÿ÷çþ ̄ ÿë•çþ†ÿæ ̈ •†ÿçLÿë ̈ ÷Éçä~ {’ÿ¯ÿæ ̈ æBô ̄ ÿ¿¯ÿÜÿõ†ÿ Lÿ÷þæS†ÿ D’ÿæÜÿÀÿ~
SëÝçLÿÀÿ ÓþæÜÿæÀÿ  æ
Aæàÿ{SæÀÿç’ÿþú FLÿ ÓþÓ¿æÀÿ Óþæ™æ[ÿ ¨æBô Lÿ¸¿ësÀÿ ’ÿ́æÀÿæ A[ÿëÓÀÿ~
LÿÀÿæ¾æD$#̄ ÿæ ¨¾ö¿æßμÿç̂ ÿçLÿ [ÿç{”öÉæ¯ÿÁÿê>
Óç•æ;ÿ ¯ÿç{ÉÈÌç†ÿ †ÿ$¿Àÿë FLÿ Óç•æ;ÿ [ÿçÀÿí̈ ~ LÿÀÿç̄ ÿæ >
{þÓç[ÿú àÿ‚ÿ}ó {xÿsæ{Àÿ D¨×ç†ÿ [ÿþí[ÿæSëÝçLÿë ÉçQ# †ÿæ'Àÿ Lÿæ¾ö¿’ÿä†ÿæLÿë DŸ†ÿç
LÿÀÿë$#̄ ÿæ Lÿ ȩ̈sÀÿ ¨÷~æÁÿê

D’ÿæÜÿÀÿ~  ¯ÿÁÿ F¯ÿó {xÿsæ Ó¸Lÿö

¯ÿÁÿ {ÜÿDdç FLÿ ̄ ÿÖëÀÿ ̀ ÿÁÿ[ÿLÿë Lÿçºæ AæLÿæÀÿLÿë ̈ Àÿç̄ ÿˆÿö[ÿ LÿÀÿç̈ æÀÿë$#̄ ÿæ {vÿàÿç̄ ÿæ Lÿçºæ sæ~ç̄ ÿæ æ ̄ ÿÁÿ, ̄ ÿÖë†ÿ́ F ÿ̄ó
`ÿÁÿ[ÿ þš{Àÿ $#¯ÿæ Ó¸LÿöLÿë {¯ÿðjæ[ÿçLÿ ¨Àÿêä~ ’ÿǽÀÿæ Ašß[ÿ LÿÀÿ;ÿç æ {¾{†ÿ{¯ÿ{Áÿ ¯ÿÁ ¯ÿõ•ç ÜÿëF, {Ó{†ÿ{¯ÿ{Áÿ
{SæsçF ¯ÿÖëÀÿ `ÿÁÿ[ÿ{Àÿ þš ¨Àÿç¯ÿˆÿö[ÿ ÜÿëF æ FÜÿæ ¯ÿçμÿçŸ ¨Àÿç̄ ÿˆÿö[ÿSëÝçLÿ þš{Àÿ $#¯ÿæ Ó¸LÿöLÿë ØÎ μÿæ{¯ÿ ’ÿÉöæF æ
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In intelligent systems, similar relationships exist between input and output values. In
Robotics, machines use a Sensor to detect contact and non-contact forces. The sensor converts
physical changes into digital signals. These signals are analysed through Data Processing, and
the machine responds accordingly. When a robotic arm lifts an object, it adjusts its grip
automatically. This automatic response without direct human control is called Automation.

Thinking How do sensors in a robotic system detect force and automatically adjust
with AI : movement?

Key Words: Sensor – A device that detects physical changes such as force or motion.
Data Processing – Analysing collected data to produce a result.
Robotics – The use of intelligent systems to control machines.
Automation – Performing tasks automatically without human control.

Example 3: The Particulate Nature of Matter and Data Models
Matter is made

up of tiny particles that are
arranged differently in
solids, liquids, and gases.
The particle model
explains changes of state
and diffusion by
describing how particles
move and interact. This scientific model simplifies complex behaviour for better understanding.
In Artificial Intelligence, systems analyse small units of information called data points. When
many data points are grouped together, patterns can be identified. This ability to identify patterns
is called Pattern Recognition, and it is a part of Machine Learning. Just as the particle model
helps explain physical changes, a data model helps explain digital patterns.

Thinking How is the particle model in science similar to a data model in Artificial
with AI : Intelligence?

Key Words: Data Point – A single unit of information used for analysis.
Machine Learning – Learning patterns from data.
Pattern Recognition – Identifying similarities in data.
Model – A simplified representation used for understanding systems.

Example 4: Pressure, Weather and Predictive Modelling
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¯ÿë•çþæ[ÿ ÓçÎþSëÝçLÿ{Àÿ, B[ÿ¨ësú F¯ÿó AæDs¨ësú þíàÿ¿ þš{Àÿ Óþæ[ÿ Ó¸Lÿö ÀÿÜÿç$æF > {Àÿæ{¯ÿæsçOÿ{Àÿ,
{þÓç[ÿSëÝçLÿ ÓóØÉö F¯ÿó A~-ÓóØÉö ̄ ÿÁÿ ({ä†ÿ÷¯ÿÁÿ) ̀ ÿçÜÿ§s LÿÀÿç¯ÿæ ¨æBô FLÿ {Ó[ÿÛÀÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿ;ÿç > {Ó[ÿÛÀÿ
ÉæÀÿêÀÿçLÿ ¨Àÿç¯ÿˆÿö[ÿSëÝçLÿë xÿçfçsæàÿú Ó{Zÿ†ÿ{Àÿ Àÿí¨æ;ÿÀÿç†ÿ Lÿ{À ÿ> FÜÿç Ó{Zÿ†ÿSëÝçLÿë xÿæsæ {¨÷æ{ÓÓçó (†ÿ$¿
÷̈Lÿ÷çßæLÿÀÿ~) þæšþ{Àÿ ¯ÿç{ÉÈÌ~ LÿÀÿæ¾æF F¯ÿó {þÓç[ÿú {ÓÜÿç A[ÿë¾æßê ÷̈†ÿçLÿ÷çßæ ÷̈LÿæÉ Lÿ{Àÿ > {¾{†ÿ{¯ÿ{Áÿ

FLÿ {Àÿæ{¯ÿæsçLÿú ̄ ÿæÜÿë FLÿ ̄ ÿÖìLÿë DvÿæF, FÜÿæ Aæ{¨ Aæ{¨ FÜÿæÀÿ fæ¯ÿëÝç ™Àÿç¯ÿæ äþ†ÿæLÿë AæxÿfÎ Lÿ{Àÿ >  ̈ ÷†ÿ¿ä
þæ[ÿ¯ÿ [ÿçß¦~ ¯ÿç[ÿæ FÜÿç Ó́ßó`ÿæÁÿç†ÿ ÷̈†ÿçLÿ÷çßæLÿë Ó́ßó`ÿæÁÿ[ÿ ¯ÿæ A{sæ{þÓ[ÿú LÿëÜÿæ¾æF >
AI ÓæÜÿæ¾¿{Àÿ `ÿç;ÿæLÿÀÿç¯ÿæ FLÿ {Àÿæ{¯ÿæsçLÿú ̄ ÿ¿¯ÿ×æ{Àÿ {Ó[ÿÛÀÿSëÝçLÿ, ̄ ÿÁÿLÿë Lÿç̈ Àÿç ̀ ÿçÜÿ§s LÿÀÿç  ̀ ÿÁÿ[ÿLÿë Ó́ßó`ÿæÁÿç†ÿ

μÿæ{¯ÿ Óþ{¾æf[ÿ {ÜÿæB$æF ?
þëQ¿É±ÿæ¯ÿÁÿê {Ó[ÿÛÀ ¯ÿÁÿ Lÿçºæ `ÿÁÿ[ÿ μÿÁÿç {μÿò†ÿçLÿ ¨Àÿç̄ ÿˆÿö[ÿ SëÝçLÿë `ÿçÜÿ§s LÿÀÿë$#̄ ÿæ FLÿ D¨LÿÀÿ~

{xÿsæ {¨÷æ{ÓÓçèÿú ÓóSõÜÿê†ÿ {xÿsæLÿë ¯ÿç{ÉâÌ~ LÿÀÿç üÿÁÿæüÿÁÿ ÷̈æ© ÷̈Lÿ÷çßæ
{Àÿæ{¯ÿæsçOÿ {þÓç[ÿú [ÿçß¦~ LÿÀÿç̄ ÿæ ̈ æBô ̄ ÿë•çþæ[ÿ ÓçÎþÀÿ ̄ ÿ¿¯ÿÜÿæÀÿ >
A{sæ{þÓ[ÿú þ[ÿëÌ¿Àÿ [ÿçß¦~ ¯ÿç[ÿæ Lÿæ¾ö¿SëÝçLÿë Óß́ó`ÿæÁÿç†ÿ μÿæ{¯ÿ Ó¸æ’ÿ[ÿ
LÿÀÿç̄ ÿæ æ

D’ÿæÜÿÀÿ~ ¨’ÿæ$öÀÿ Lÿ~çLÿæ ¨÷Lÿõ†ÿç F¯ÿó {xÿsæ [ÿþí[ÿæ
¨’ÿæ$ö äë’ÿ÷ Lÿ~çLÿæSëÝçLÿë {[ÿB

Svÿ ç†ÿ ¾æÜÿæ Lÿvÿç[ÿ, †ÿÀÿÁÿ F¯ÿó
S¿æÓêß{Àÿ μÿ çŸ μÿæ¯ÿ{Àÿ Ógç†ÿ
{ÜÿæB$æ;ÿç > Lÿ~çLÿæ [ÿþí[ÿæ  Lÿ~çLÿæSëÝçLÿ
Lÿç̈ Àÿç S†ÿç F¯ÿó ̈ æÀÿØÀÿçLÿ Lÿ÷çßæ LÿÀÿ;ÿç,
†ÿæÜÿæ ̄ ÿ‚ÿö[ÿæ LÿÀÿç A ÿ̄×æÀÿ ̈ Àÿç̄ ÿˆÿö[ÿ F ÿ̄ó
¯ÿçÓÀÿ~Lÿë ¯ÿëlæB$æF > FÜÿç {¯ÿðjæ[ÿçLÿ
[ÿþí[ÿæ  Dˆÿþ ¯ÿëlæþ~æ ¨æBô fsçÁÿ Aæ ÿ̀Àÿ~Lÿë ÓÀÿÁÿ LÿÀÿç$æF > Lÿõ†ÿ÷çþ ¯ÿë•çþ†ÿæ{Àÿ, ÓçÎþSëÝçLÿ Óí̀ ÿ[ÿæÀÿ {dæs
ßë[ÿçsúSëÝçLÿë ¯ÿç{ÉÈÌ~ LÿÀÿ;ÿç ¾æÜÿæLÿë "{xÿsæ ¨F+' LÿëÜÿæ¾æF > {¾{†ÿ{¯ÿ{Áÿ A{[ÿLÿ {xÿsæ ¨F+úLÿë FLÿævÿç Sø̈ ú
LÿÀÿæ¾æF, {Ó{†ÿ{¯ÿ{Áÿ ¨¿æs‚ÿö `ÿçÜÿ§s LÿÀÿæ¾æB¨æ{Àÿ > ¨¿æs‚ÿö `ÿçÜÿ§s LÿÀÿç̄ ÿæÀÿ FÜÿç ’ÿä†ÿæLÿë "¨¿æs‚ÿö `ÿçÜÿ§s
LÿÀÿ~'LÿëÜÿæ¾æF F¯ÿó FÜÿæ {þÓç[ÿú àÿ‚ÿ}óÀÿ FLÿ AóÉ > {¾¨Àÿç Lÿ~çLÿæ [ÿþí[ÿæ, {μÿò†ÿçLÿ ¨Àÿç̄ ÿˆÿö[ÿSëÝçLÿë ¯ÿëlæB¯ÿæ{Àÿ
ÓæÜÿæ¾¿ Lÿ{Àÿ vÿçLÿú {Ó¨Àÿç FLÿ xÿæsæ [ÿþí[ÿæ xÿçfçsæàÿú ¨¿æs‚ÿöSëÝçLÿë ¯ÿëlæB¯ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ >
  AI ÓæÜÿæ¾¿{Àÿ `ÿç;ÿæLÿÀÿç¯ÿæ ¯ÿçjæ[ÿ{Àÿ Lÿ~çLÿæ [ÿþí[ÿæ Lÿç̈ Àÿç Lÿõ†ÿ÷çþ ̄ ÿë•çþ†ÿæ{Àÿ FLÿ xÿæsæ [ÿþí[ÿæ ÓÜÿç†ÿ Óþæ[ÿ?

þëQ¿É±ÿæ¯ÿÁÿê {xÿsæ ¨F+ ¯ÿç{ÉÈÌ~ ¨æBô ¯ÿ¿¯ÿÜÿõ†ÿ Óí̀ ÿ[ÿæÀÿ FLÿ FLÿLÿ æ
{þÓç[ÿú àÿ‚ÿ}ó †ÿ$¿Àÿë ¨¿æs‚ÿö ÉçQ#̄ ÿæ >
¨¿æs‚ÿö `ÿçÜÿ§s †ÿ$¿ þš{Àÿ Óþæ[ÿ†ÿæ `ÿçÜÿ§s LÿÀÿç̄ ÿæ >
[ÿþí[ÿæ {SæsçF ¯ÿ¿¯ÿ×æLÿë ¯ÿëlç̄ ÿæ¨æBô ¯ÿ¿¯ÿÜÿõ†ÿ FLÿ ÓÀÿÁÿêLÿõ†ÿ Àÿí̈  æ

D’ÿæÜÿÀÿ~  `ÿæ¨, ¨æ~ç¨æS F¯ÿó ¨í ÿ̄öæ[ÿëþæ[ÿ þ{xÿàÿçó
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Pressure differences in the atmosphere cause wind movement. Large differences may
lead to storms and cyclones. The formula Pressure = Force ÷ Area shows a clear mathematical
relationship between variables.Weather forecasting systems collect temperature, humidity, wind
speed, and satellite images regularly. This information forms a large Dataset. AI systems use
Predictive Modelling to analyse this dataset. Through Pattern Recognition, past weather patterns
are studied. Using this analysis, future weather conditions can be predicted. This digital
representation of real-world conditions is called a Simulation.

Thinking How does studying past weather data help AI predict future cyclones?
with AI :

Key Words: Predictive Modelling – Using data to forecast future events.
Pattern Recognition – Finding repeated trends in data.
Variable – A factor that can change in a system.
Simulation – A digital model representing real-world processes.

Example 5: Solutes, Solvents and Solutions
This chapter explains

how substances mix to form
solutions. When a solute
dissolves in a solvent, a uniform
mixture called a solution is
formed. Students learn about
saturated and unsaturated
solutions, solubility, the effect of
temperature on dissolving, and how density determines floating and sinking.The chapter also
connects with Artificial Intelligence (AI). Just as particles mix evenly in a solution, AI systems
organise data to produce meaningful results. Changes in concentration are similar to how an AI
model responds to different amounts of input. Using formulas to calculate density is like how an
algorithm applies mathematical rules to analyse information. Observing dissolving patterns relates
to pattern recognition and data analysis in AI. Skills such as computational thinking, analytical
reasoning, model-based learning, and predictive analysis build a strong foundation for
understanding AI.

Thinking If a solution looks clear and uniform, how can it be confirmed that the solute
with AI : has completely dissolved in the solvent? Explain the steps from mixing the

substances to observing a uniform solution. How can changes in temperature
increase the dissolving process? Describe how observations are recorded,
compared, and analysed to draw a conclusion.

Key Words: Model – A trained system that processes input data and produces an output
or prediction.
Algorithm – A step-by-step set of instructions or mathematical rules used
to solve a problem or analyse data.
Pattern Recognition – The ability of a system to identify repeated
relationships or trends within data.
Data Analysis – The process of examining and interpreting data to draw
meaningful conclusions.
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¯ÿæßëþƒÁÿ{Àÿ ̀ ÿæ̈ Àÿ ̈ æ$öLÿ¿ {¾æSëô ̈ ¯ÿ[ÿ S†ÿçÉêÁÿ ÜÿëF æ A™#Lÿ æ̈$öLÿ¿ $#{àÿ FÜÿæ lÝ F ÿ̄ó ÿ̄æ†ÿ¿æ ÓõÎç LÿÀÿç$æF æ `ÿæ̈ Àÿ
Óí†ÿ÷, ÿ̀æ̈ ¯ÿÁÿ ÷ {ä†ÿ÷üÿÁÿ > FÜÿæ ̄ ÿçμÿçŸ ÷̈LÿæÀÿ ¨Àÿç̄ ÿ ÿ̂ö[ÿÉêÁÿ ÀÿæÉç þš{Àÿ FLÿ ØÎ Sæ~ç†ÿçLÿ Ó¸LÿöLÿë ’ÿÉöæF æ

¨æ~ç̈ æS ̈ í̄ ÿöæ[ÿëþæ[ÿ ÓçÎþSëÝçLÿ [ÿçßþç†ÿ μÿæ¯ÿ{Àÿ †ÿæ¨þæ†ÿ÷æ, Aæ’ÿ÷ö†ÿæ, ̈ ¯ÿ[ÿÀÿ {¯ÿS F¯ÿó Óæ{sàÿæBsú ̀ ÿç†ÿ÷
ÓóS÷Üÿ LÿÀÿ;ÿç > FÜÿç Óí ÿ̀[ÿæ FLÿ ̄ ÿÝ {xÿsæ{Ósú Svÿ[ÿ Lÿ{À ÿ>  ÓçÎþSëÝçLÿ FÜÿç {xÿsæ{ÓsúLÿë ̄ ÿç{ÉÈÌ~ LÿÀÿç¯ÿæ ̈ æBô
{ ÷̈xÿçLuÿçμÿú þ{xÿàÿçó ( í̄̈ ÿöæ[ÿëþæ[ÿ þ{xÿàÿçó) ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿ;ÿç > ̈ ¿æs‚ÿö ̀ ÿçÜÿ§s þæšþ{Àÿ, A†ÿê†ÿÀÿ ̈ æ~ç̈ æS {ÉðÁÿêSëÝçLÿë
Ašß[ÿ LÿÀÿæ¾æF > FÜÿç ¯ÿç{ÉÈÌ~Lÿë ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç μÿ¯ÿçÌ¿†ÿÀÿ ¨æ~ç¨æS ¨Àÿç×ç†ÿçÀÿ ¨í̄ ÿöæ[ÿëþæ[ÿ LÿÀÿæ¾æB¨æÀÿç̄ ÿ >
¯ÿæÖ¯ÿ ’ÿë[ÿçAæÀÿ ̈ Àÿç×ç†ÿç FÜÿç xÿçfçsæàÿú ÷̈†ÿç[ÿç™#†ÿ́Lÿë Óçþë{àÿÓ[ÿú LÿëÜÿæ¾æF >
  AI ÓæÜÿæ¾¿{Àÿ `ÿç;ÿæLÿÀÿç̄ ÿæ A†ÿê†ÿÀÿ æ̈~ç¨æS †ÿ$¿ Ašß[ÿ LÿÀÿç̄ ÿæ  ’ÿǽÀÿæ   AI Lÿç̈ Àÿç μÿ¯ÿçÌ¿†ÿÀÿ ¯ÿæ†ÿ¿æ

í̄̈ ÿöæ[ÿëþæ[ÿ LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ?
þëQ¿É±ÿæ¯ÿÁÿê { ÷̈xÿçLuÿçμÿú þ{xÿàÿçó : μÿ¯ÿçÌ¿†ÿÀÿ Ws~æSëÝçLÿÀÿ í̄̈ ÿöæ[ÿëþæ[ÿ LÿÀÿç̄ ÿæ ¨æBô †ÿ$¿Àÿ ¯ÿ¿¯ÿÜÿæÀÿ >

¨¿æs‚ÿö `ÿçÜÿ§s †ÿ$¿ þš{Àÿ ¯ÿæÀÿºæÀÿ Wsë$#̄ ÿæ ™æÀÿæSëÝçLÿë {Qæfç ¯ÿæÜÿæÀÿ LÿÀÿç̄ ÿæ æ
{μÿÀÿçF¯ÿàÿú FLÿ D¨æ’ÿæ[ÿ ¾æÜÿæ FLÿ ÓçÎþ{Àÿ ¨Àÿç̄ ÿˆÿö[ÿ {ÜÿæB¨æ{À ÿ>
Óçþë{àÿÓ[ÿú ¯ÿæÖ¯ÿ ’ÿë[ÿçAæÀÿ ÷̈Lÿ÷çßæSëÝçLÿë ¨÷†ÿç[ÿç™#†ÿ́ LÿÀÿë$#̄ ÿæ FLÿ xÿçfçsæàÿú þ{xÿàÿú æ

D’ÿæÜÿÀÿ~  ’ÿ÷æ¯ÿ¿, ’ÿ÷æ¯ÿLÿ F¯ÿó ’ÿ÷¯ÿ~
FÜÿç Ašæß{Àÿ ¨’ÿæ$öSëÝçLÿ þçÉç Lÿç̈ Àÿç ’ÿ÷̄ ÿ~

Svÿ[ÿ LÿÀÿ;ÿç {Ó ̄ ÿçÌß{Àÿ ̄ ÿ‚ÿö[ÿæ LÿÀÿæ¾æBdç >
{¾{†ÿ{¯ÿ{Áÿ FLÿ ’ÿ÷æ¯ÿ¿ FLÿ ’ÿ÷æ¯ÿLÿ{Àÿ ’ÿ÷̄ ÿêμÿí†ÿ
ÜÿëF, {Ó{†ÿ{¯ÿ{Áÿ FLÿ Óþfæ†ÿêß þçÉ÷~ ÓõÎç
ÜÿëF, FÜÿæLÿë ’ÿ÷̄ ÿ~ LÿëÜÿæ¾æF > Éçäæ$öêþæ{[ÿ
Óó†ÿõ© ’ÿ÷̄ ÿ~, AÓó†ÿõ© ’ÿ÷̄ ÿ~, ’ÿ÷̄ ÿ~êß†ÿæ D¨{Àÿ
†ÿæ¨þæ†ÿ÷æÀÿ ̈ ÷μÿæ¯ÿ F¯ÿó Óæ¢ÿ÷†ÿæ {Üÿ†ÿë ̄ ÿÖìSëÝçLÿ
μÿæÓç̄ ÿæ Lÿçºæ ¯ÿëÝç¾ç¯ÿæ μÿÁÿç ̄ ÿçÌßSëÝçLÿ fæ~çd;ÿç  > FÜÿç Ašæß Lÿõ†ÿ÷çþ ¯ÿë•çþ†ÿæ AI ÓÜÿç†ÿ þš fÝç†ÿ > ’ÿ÷¯ÿ~{Àÿ
Lÿ~çLÿæSëÝçLÿ Óþæ[ÿ μÿæ¯ÿ{Àÿ þçÉç̄ ÿæ ̈ Àÿç, AI¯ÿ¿¯ÿ×æSëÝçLÿ þš {xÿsæLÿë ̄ ÿ¿¯ÿ×ç†ÿ μÿæ¯ÿ{Àÿ ÓfæB A$ö¨í‚ÿö üÿÁÿæüÿÁÿ
÷̈’ÿæ[ÿ LÿÀÿç$æ;ÿç > ’ÿ÷̄ ÿ~{Àÿ Óæ¢ÿ÷†ÿæÀÿ ¨Àÿç¯ÿˆÿö[ÿ ÷̈Lÿ÷çßæ, AI þ{xÿàÿúÀÿ ¯ÿçμÿçŸ ¨Àÿçþæ~Àÿ B[ÿú ë̈sú {xÿsæ ¨÷†ÿç
÷̈†ÿçLÿ÷çßæ ÓÜÿç†ÿ Óþæ[ÿ A{s > Óæ¢ÿ÷†ÿæ S~[ÿæ LÿÀÿç̄ ÿæ ¨æBô Óí†ÿ÷ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¯ÿæ, FLÿ Aæàÿ{SæÀÿç’ÿþú Sæ~ç†ÿçLÿ

[ÿçßþ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç Óí`ÿ[ÿæ ¯ÿç{ÉÈÌ~ LÿÀÿç¯ÿæ ¨÷Lÿ÷çßæ ÓÜÿç†ÿ Óþæ[ ÿ> ’ÿ÷¯ÿêμÿí†ÿ {Üÿ¯ÿæ ¨÷Lÿ÷çßæ{Àÿ {’ÿQæ¾æD$#¯ÿæ
{ÉðÁÿê (¨¿æs‚ÿö) SëÝçLÿë àÿä¿ LÿÀÿç̄ ÿæ, AI{Àÿ ¨¿æs‚ÿö `ÿçÜÿ§s F¯ÿó {xÿsæ ̄ ÿç{ÉÈÌ~ ÓÜÿç†ÿ fÝç†ÿ > Lÿ¸¿ë{sÓ[ÿæàÿú
$#Zÿçèÿú (S~[ÿæŠLÿ `ÿç;ÿæ™æÀÿæ), ¯ÿç{ÉÈÌ~æŠLÿ †ÿLÿö, þ{xÿàÿú Aæ™æÀÿç†ÿ Aμÿ¿æÓ F¯ÿó í̄̈ ÿöæ[ÿëþæ[ÿþíÁÿLÿ ¯ÿç{ÉÈÌ~
μÿÁÿç ’ÿä†ÿæSëÝçLÿ Lÿõ†ÿ÷çþ ¯ÿë•çþ†ÿæLÿë ¯ÿëlç¯ÿæ ¨æBô FLÿ ’ÿõÞ þíÁÿ’ÿëAæ ÓõÎç Lÿ{Àÿ >
 AI ÓæÜÿæ¾¿{Àÿ `ÿç;ÿæLÿÀÿç¯ÿæ ¾’ÿç FLÿ ’ÿ÷¯ÿ~ ØÎ F¯ÿó Óþæ[ÿ μÿæ¯ÿ{Àÿ {’ÿQæ¾æF, {†ÿ{¯ÿ ’ÿ÷æ¯ÿ¿sç ’ÿ÷æ¯ÿLÿ{Àÿ Ó¸í‚ÿö

Àÿí{¨ ’ÿ÷̄ ÿêμÿí†ÿ {ÜÿæBdç {¯ÿæàÿç Aæ{þ Lÿç̈ Àÿç [ÿçÊÿç†ÿ LÿÀÿç̈ æÀÿç̄ ÿæ? ¨’ÿæ$öSëÝçLÿë þçÉæB¯ÿæ
vÿæÀÿë AæÀÿ» LÿÀÿç Óþfæ†ÿêß ’ÿ÷̄ ÿ~ ÷̈Öì†ÿ {Üÿ¯ÿæ ¨¾ö¿;ÿ ¯ÿçμÿçŸ ¨¾ö¿æßSëÝçLÿë ¯ÿ‚ÿö[ÿæ LÿÀÿ >
†ÿæ¨þæ†ÿ÷æÀÿ ¨Àÿç̄ ÿˆÿö[ÿ ’ÿ÷̄ ÿêμÿí†ÿ {Üÿ¯ÿæ ÷̈Lÿ÷çßæLÿë Lÿç̈ Àÿç †ÿ´Àÿæ[ÿḉ†ÿ Lÿ{Àÿ? FLÿ Óç•æ;ÿ{Àÿ
¨Üÿo#̄ ÿæ ¨æBô ¨¾ö¿{¯ÿä~SëÝçLÿ Lÿç̈ Àÿç àÿç̈ ç̄ ÿ•, †ÿëÁÿ[ÿæ F¯ÿó ¯ÿç{ÉÈÌ~ LÿÀÿæ¾æF, †ÿæÜÿæ
¯ÿ‚ÿö[ÿæ LÿÀÿ >

þëQ¿É±ÿæ¯ÿÁÿê þ{xÿàÿú B[ÿú¨ësú {xÿsæLÿë {¨÷æ{ÓÓú LÿÀÿç üÿÁÿæüÿÁÿ Lÿçºæ ¨í ÿ̄öæ[ÿëþæ[ÿ ¨÷’ÿæ[ÿ LÿÀÿç̄ ÿæ ¨æBô
÷̈Éçäç†ÿ FLÿ ¯ÿ¿¯ÿ×æ >

Aæàÿ{SæÀÿç’ÿþú {Lÿò~Óç ÓþÓ¿æÀÿ Óþæ™æ[ÿ LÿÀÿç̄ ÿæ ¨æBô Lÿçºæ {xÿsæ ¯ÿç{ÉÈÌ~ LÿÀÿç̄ ÿæ
¨æBô ¯ÿ¿¯ÿÜÿõ†ÿ ¨•†ÿç A[ÿë¾æßê [ÿç{”öÉæ¯ÿÁÿê Lÿçºæ Sæ~ç†ÿçLÿ [ÿçßþ >
¨¿æs‚ÿö `ÿçÜÿ§s {xÿsæ þš{Àÿ ë̈[ÿÀÿæ¯ÿõ̂ ÿç {ÜÿD$#̄ ÿæ  Ó¸Lÿö Lÿçºæ ÷̈̄ ÿõ̂ ÿçSëÝçLÿë `ÿçÜÿ§s
LÿÀÿç̄ ÿæÀÿ ’ÿä†ÿæ >
{xÿsæ ¯ÿç{ÉÈÌ~ {xÿsæLÿë ¨¾ö¿{¯ÿä~ LÿÀÿç A$ö̈ í‚ÿö [ÿçÑˆÿç {[ÿ̄ ÿæÀÿ ÷̈Lÿ÷çßæ >
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Example 6: Cells, Microorganisms and Image Recognition
Microscopes help

scientists observe cells and
microorganisms. Structures
such as nucleus, membrane,
and cytoplasm are identified
through careful observation
and classification.In AI
systems, Computer Vision allows machines to analyse images. Using Image Recognition,
intelligent systems detect patterns in stained cell images. These systems are trained using Machine
Learning, where a large dataset of labelled cell images is studied. In medical laboratories, this
method is used in Digital Pathology to detect abnormal cells or parasites automatically.

Thinking What type of labelled image dataset is required for accurate cell classification?
with AI :

Key Words: Image Recognition – Identifying objects or patterns in images.
Deep Learning – Advanced learning method using layered models.
Digital Pathology – Use of AI to analyse medical images.
Classification – Grouping based on common features.

Example 7: Health, Disease and Data Analysis

Communicable diseases spread through air, water, contact, or vectors such as mosquitoes. Disease
data collected monthly shows seasonal patterns. For example, dengue cases often increase during
monsoon months.AI systems use Epidemiology data to study disease spread. Large hospital
records, climate data, and population movement data are organised into a Dataset. Through
continuous Surveillance, patterns are identified. Using Forecasting methods and Machine
Learning, predictions are made about possible future outbreaks. This helps health authorities
take preventive action in advance.

Thinking Why is historical disease data important for accurate outbreak prediction?
with AI :

Key Words: Epidemiology – Study of how diseases spread in populations.
Surveillance – Continuous monitoring of data.
Dataset – Organised collection of data for analysis.
Forecasting – Predicting future events using data.
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 D’ÿæÜÿÀÿ~  {LÿæÌ, A~ëfê¯ÿ F¯ÿó `ÿç†ÿ÷ `ÿçÜÿ§s
þæB{Lÿ÷æ{Ôÿæ ú̈ {¯ÿðjæ[ÿçLÿþæ[ÿZÿë {LÿæÌ
F¯ÿó A~ëfê¯ÿþæ[ÿZÿë ¨¾ö¿{¯ÿä~
LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç$æF >  [ÿ¿Îç,
{LÿæÌlçàÿâê F¯ÿó {LÿæÌfê¯ÿLÿ μÿÁÿç
Svÿ[ÿSëÝçLÿë šæ[ÿÀÿ ÓÜÿ ¨¾ö¿{¯ÿä~
LÿÀÿç {ÓSëÝçLÿë `ÿçÜÿ§s H {É÷~êμÿëNÿ
LÿÀÿç$æF > AI  ÓçÎþ{Àÿ, Lÿ¸¿ësÀÿ
μ ÿ çf[ÿ ú {þÓç[ ÿSëÝ çL ÿ ë `ÿ ç† ÿ ÷ ¯ ÿæ
÷̈†ÿçd¯ÿçSëÝçLÿÀÿ ̄ ÿç{ÉÈÌ~ LÿÀÿç¯ÿæLÿë A[ÿëþ†ÿç ’ÿçF >  ̀ ÿç†ÿ÷ ̀ ÿçÜÿ§s  þæšþ{Àÿ Ó½æsö ̄ ÿ¿¯ÿ×æSëÝçLÿ Àÿèÿê[ÿ {LÿæÌ ̀ ÿç†ÿ÷{Àÿ $#̄ ÿæ

¨¿æs‚ÿöSëÝçLÿë ̀ ÿçÜÿ§s LÿÀÿç$æ;ÿç > FÜÿç ̄ ÿ¿¯ÿ×æSëÝçLÿ {þÓç[ÿú àÿ‚ÿ}ó ’ÿ́æÀÿæ ̈ ÷Éçä~ þç{Áÿ > F$#{Àÿ [ÿæþç†ÿ {ÜÿæB$#̄ ÿæ {LÿæÌ
`ÿç†ÿ÷SëÝçLÿÀÿ FLÿ ̄ ÿÝ {xÿsæ{ÓsúLÿë Ašß[ÿ LÿÀÿæ¾æF > ̀ ÿçLÿçûæ àÿæ{¯ÿæ{Àÿ{sæÀÿê{Àÿ FÜÿç ̈ •†ÿçLÿë xÿçfçsæàÿú ̈ æ{$æ{àÿæfç{Àÿ
¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç AÓæ™æÀÿ~ {LÿæÌ Lÿçºæ ¨Àÿfê¯ÿêþæ[ÿZÿë Óß́ó`ÿæÁÿç†ÿ μÿæ¯ÿ{Àÿ ÿ̀çÜÿ§s LÿÀÿæ¾æB$æF >
  AI ÓæÜÿæ¾¿{Àÿ `ÿç;ÿæLÿÀÿç¯ÿæ ÓvÿçLÿú {LÿæÌ ̄ ÿSöêLÿÀÿ~ ̈ æBô {LÿDô ̈ ÷LÿæÀÿÀÿ ̀ ÿçÜÿ§ç†ÿ ̈ ÷†ÿçd¯ÿç xÿæsæ{Ósú Aæ¯ÿÉ¿Lÿ?

þëQ¿É±ÿæ¯ÿÁÿê `ÿç†ÿ÷ `ÿçÜÿ§s `ÿç†ÿ÷{Àÿ $#̄ ÿæ ¯ÿÖì Lÿçºæ ¨¿æs‚ÿöSëÝçLÿë ÿ̀çÜÿ§s LÿÀÿç̄ ÿæÀÿ ÷̈Lÿ÷çßæ >
xÿç ú̈ àÿ‚ÿ}ó  ÖÀÿêß þ{xÿàÿú ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç ÉçQ#̄ ÿæÀÿ FLÿ DŸ†ÿ ¨•†ÿç >
xÿçfçsæàÿú æ̈{$æ{àÿæfç ÿ̀çLÿçûæ Óº¤ÿêß ÿ̀ç†ÿ÷SëÝçLÿÀÿ ¯ÿç{ÉÈÌ~ æ̈Bô  AIÀÿ ÿ̄¿ ÿ̄ÜÿæÀÿ >
{É÷~êLÿÀÿ~ Óæ™æÀÿ~ {¯ÿðÉçÎ¿  Aæ™æÀÿ{Àÿ {SæÏê ¯ÿæ Sø̈ ú{Àÿ ¯ÿçμÿæf[ÿ LÿÀÿç̄ ÿæ  >

D’ÿæÜÿ~ Ó´æ×¿, {ÀÿæS F¯ÿó {xÿsæ ¯ÿç{ÉÈÌ~

ÓóLÿ÷æþLÿ {ÀÿæSSëÝçLÿ ̄ ÿæßë, fÁÿ, ÓóØÉö Lÿçºæ þÉæ μÿÁÿç ̄ ÿæÜÿLÿ þæšþ{Àÿ ̄ ÿ¿æ¨ç$æF > þæÓçLÿ ÓóSõÜÿç†ÿ {ÀÿæS Óº¤ÿêß
†ÿ$¿ J†ÿëμÿç̂ ÿçLÿ ¨¿æs‚ÿö ’ÿÉöæF > D’ÿæÜÿÀÿ~ Ó´Àÿí¨, {þòÓëþê þæÓSëÝçLÿ{Àÿ {xÿèÿë {ÀÿæSêZÿ ÓóQ¿æ ¨÷æß†ÿ… ÿ̄õ•ç
¨æB$æF >  AI ÓçÎþSëÝçLÿ {ÀÿæSÀÿ ¯ÿ¿æ ç̄̈ ÿæ ¯ÿçÌß{Àÿ Ašß[ÿ LÿÀÿç¯ÿæ ¨æBô F ç̈{xÿþçH{àÿæfç (þÜÿæþæÀÿê ¯ÿçjæ[ÿ)
†ÿ$¿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿ;ÿç > ¯ÿÝ xÿæNÿÀÿQæ[ÿæÀÿ {ÀÿLÿxÿö, fÁÿ¯ÿæßë †ÿ$¿ F¯ÿó f[ÿÓóQ¿æ S†ÿç¯ÿç™# Óº¤ÿêß †ÿ$¿Lÿë FLÿ
xÿæsæ{Ósú{Àÿ ̄ ÿ¿¯ÿ×ç†ÿ LÿÀÿæ¾æF > [ÿçÀÿ;ÿÀÿ [ÿçÀÿêä~ ’ÿ́æÀÿæ {xÿsæ{Àÿ $#̄ ÿæ ¨¿æs‚ÿöSëÝçLÿë `ÿçÜÿ§s LÿÀÿæ¾æF > í̄̈ ÿöæ[ÿëþæ[ÿ
¨•†ÿç  F¯ÿó {þÓç[ÿú àÿ‚ÿ}ó ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç, μÿ¯ÿçÌ¿†ÿ{Àÿ {Üÿ¯ÿæLÿë $#¯ÿæ Ó»æ¯ÿ¿ {ÀÿæS ¯ÿ¿æ ç̈¯ÿæ ¯ÿçÌß{Àÿ í̈¯ÿöæ[ÿëþæ[ÿ
LÿÀÿæ¾æF > FÜÿæ Ó́æ×¿ Lÿˆÿöṏ äZÿë AæSëAæ ÷̈†ÿç{Ì™Lÿ þíÁÿLÿ ¨’ÿ{ä¨ {[ÿ¯ÿæ{Àÿ ÓæÜÿæ¾¿ Lÿ{Àÿ >
  AI ÓæÜÿæ¾¿{Àÿ `ÿç;ÿæLÿÀÿç¯ÿæ ÓvÿçLÿú {ÀÿæS í̈¯ÿöæ[ÿëþæ[ÿ ¨æBô A†ÿê†ÿÀÿ {ÀÿæS Óº¤ÿêß †ÿ$¿ LÿæÜÿ]Lÿç SëÀÿë†ÿ́ í̈‚ÿö?

þëQ¿É±ÿæ¯ÿÁÿê F ç̈{xÿþçH{àÿæfç f[ÿÓæ™æÀÿ~{Àÿ {ÀÿæS Lÿç̈ Àÿç ¯ÿ¿æ{¨ {Ó ¯ÿçÌß{Àÿ Ašß[ÿ
LÿÀÿë$#̄ ÿæ ¯ÿçjæ[ÿ>
[ÿçÀÿêä~ †ÿ$¿Àÿ [ÿçÀÿ;ÿÀÿ ¨¾ö¿{¯ÿä~ ¯ÿæ [ÿçÀÿêä~ LÿÀÿç¯ÿæ >
{xÿsæ{Ósú ¯ÿç{ÉÈÌ~ ¨æBô Óë̄ ÿ¿¯ÿ×ç†ÿ μÿæ¯ÿ{Àÿ ÷̈Öì†ÿ LÿÀÿæ¾æB$#̄ ÿæ {xÿsæÀÿ
ÓþæÜÿæÀÿ >

í̈¯ÿöæ[ÿëþæ[ÿ {xÿsæ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç μÿ̄ ÿçÌ¿†ÿÀÿ Ws~æSëÝçLÿë í̈¯ÿöæ[ÿëþæ[ÿ LÿÀÿç¯ÿæ >
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Example 8: How Nature Works in Harmony and AI Ecosystem Modelling
Students study how organisms

interact with their environment to form
ecosystems. Habitats include biotic (living)
and abiotic (air, water, soil, sunlight)
components. Ecosystems consist of
populations, communities, food chains,
food webs, trophic levels, and decomposers
that maintain balance. Similarly, AI
functions like an ecosystem with
interconnected components and data flows. Using sensors, satellites, and big data, AI monitors
environmental changes, tracks wildlife, studies food webs, detects biodiversity threats, and
predicts human impact. For example, AI uses camera traps and image recognition to count
animals, while machine learning analyses satellite data to monitor vegetation, water, and soil.
Predictive models can simulate effects when a species disappears, such as increased pests after
frog decline in India.

Thinking A pond ecosystem has fish, dragonflies, bees, and flowering plants all
with AI : connected through a food web. If AI sensors detected a sudden drop in bee

population, what cascade of changes might it predict in the ecosystem? How
would an AI decision-support system help ecologists respond quickly?

Key Words: Image Recognition  An AI technology that enables computers to identify
objects, animals, or patterns in images or videos.
Predictive Modelling – The use of AI and data to forecast future outcomes
or changes, such as predicting the impact of species loss on ecosystems.
Network Analysis – An AI method used to study relationships and
connections between different elements in a system, similar to how organisms
are linked in a food web.

Guidance: - Classroom activities should help students connect experiments with
scientific concepts and real-life applications. Students must use AI only as a support tool and
always verify answers with textbooks and teachers. Personal information should never be shared
while using AI platforms.AI responses should be checked carefully, and students should rewrite
answers in their own words.AI should be accessed safely under teacher or parental guidance and
used responsibly for learning purposes only.

Exploring with AI : Artificial Intelligence can support learning by explaining difficult concepts
in simple language, creating revision questions, showing simulations of experiments, and helping
analyze data tables by highlighting patterns and relationships. However, AI is only a support tool.
It cannot replace real experiments that develop practical skills, teachers who guide learning, or
textbooks, which remain the primary and most trusted source of knowledge. AI should be used
only to support study.
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 D’ÿæÜÿÀÿ~ ¨÷Lÿõ†ÿçÿ Lÿç¨Àÿç  Óþ[ÿ´ß{Àÿ Lÿæ¾ö¿Lÿ{Àÿ F¯ÿó AI ¨ÀÿçÓó×æ þ{xÿàÿçó
Éçäæ$öêþæ{[ÿ ̈ ÀÿçÓó×æ Svÿ[ÿ ̈ æBô fê ÿ̄þæ{[ÿ

{Óþæ[ÿZÿ ¨Àÿç{¯ÿÉ ÓÜÿç†ÿ Lÿç¨Àÿç ¨æÀÿØÀÿçLÿ Lÿ÷çßæ
LÿÀÿ;ÿç, †ÿæÜÿæ Ašß[ÿ LÿÀÿ;ÿç > ¯ÿæÓ×ÁÿêSëÝçLÿ{Àÿ
{fð̄ ÿçLÿ (Ófê¯ÿ) F¯ÿó A{fð̄ ÿçLÿ (¯ÿæßë, fÁÿ, þæsç,
Óí¾ö¿æ{àÿæLÿ) D¨æ’ÿæ[ÿ A;ÿμÿöëNÿ > ¨ÀÿçÓó×æ{Àÿ
fê¯ÿÓóQ¿æ, {SæÏê, Qæ’ÿ¿ Éõ\ÿÁÿ, Qæ’ÿ¿ fæàÿLÿ,
{¨æÌLÿÖÀÿ F¯ÿó A¨WsLÿþæ{[ÿ $æAæ;ÿç, ¾æÜÿæ
¨Àÿç{¯ÿÉ Ó;ÿëÁÿ[ÿ Àÿäæ Lÿ{Àÿ > {ÓÜÿçμÿÁÿç, AI ̈ ÀÿØÀÿ
ÓÜÿ fÝç†ÿ D¨æ’ÿæ[ÿ F¯ÿó †ÿ$¿ ÷̄̈ ÿæÜÿ  ÓÜÿç†ÿ FLÿ
¨ÀÿçÓó×æ ¨Àÿç Lÿæ¾ö¿ Lÿ{À ÿ> {Ó[ÿÛÀÿ, Óæ{sàÿæBsú
F¯ÿó ¯ÿçSú xÿæsæ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç, AI ̈ Àÿç{ ÿ̄ÉÀÿ ̈ Àÿç¯ÿˆÿö[ÿSëÝçLÿë [ÿçÀÿêä~ Lÿ{Àÿ, ̄ ÿ[ÿ¿f;ÿëZÿë vÿæ¯ÿ Lÿ{Àÿ, Qæ’ÿ¿ fæàÿLÿ
Ašß[ÿ Lÿ{Àÿ, {fð̄ ÿ ̄ ÿç̄ ÿç™†ÿæ ̈ ÷†ÿç $#̄ ÿæ ̄ ÿç̈ ’ÿLÿë ̀ ÿçÜÿ§s Lÿ{Àÿ F¯ÿó þæ[ÿ¯ÿ ̈ ÷μÿæ¯ÿÀÿ ̈ í̄ ÿöæ[ÿëþæ[ÿ Lÿ{Àÿ > D’ÿæÜÿÀÿ~ ÓÀ́ÿí¨,
¨Éëþæ[ÿZÿë S~[ÿæ LÿÀÿç̄ ÿæ ̈ æBô AI Lÿ¿æ{þÀÿæ s÷æ ú̈ F¯ÿó ̈ ÷†ÿçd¯ÿç ̀ ÿçÜÿ§s ̄ ÿ¿¯ÿÜÿæÀÿ Lÿ{Àÿ, F¯ÿó {þÓç[ÿú àÿ‚ÿ}ó D—ÿç’ÿ, fÁÿ
H þæsçÀÿ [ÿçÀÿêä~ ̈ æBô Óæ{sàÿæBsú †ÿ$¿ ̄ ÿç{ÉÈÌ~ Lÿ{Àÿ > μÿæÀÿ†ÿ{Àÿ {¯ÿèÿ ÓóQ¿æ Üÿ÷æÓ ̈ æB¯ÿæ ̈ {Àÿ {¨æLÿþæ[ÿZÿ
¯ÿóÉ ¯ÿõ•ç ¨Àÿç, {Lÿò~Óç ÷̈fæ†ÿç ¯ÿçàÿë© {ÜÿæBS{àÿ Lÿç ÷̈μÿæ¯ÿ ¨Ýç̄ ÿ, { ÷̈xÿçLuÿçμÿú þ{xÿàÿú SëÝçLÿ †ÿæÜÿæÀÿ Óçþë{àÿÓ[ÿú
LÿÀÿç¨æÀÿç̄ ÿ >
 AI ÓæÜÿæ¾¿{Àÿ FLÿ {¨æQÀÿê ̈ ÀÿçÓó×æ{Àÿ þæd, LÿZÿç, þÜÿëþædç F¯ÿó üÿëàÿ Sd FÜÿç ÓþÖ D¨æ’ÿæ[ÿ Qæ’ÿ¿

Éõ\ÿÁÿ ’ÿǽÀÿæ ¨ÀÿØÀÿ ÓÜÿ fÝç† ÿ> AI {Ó[ÿÛÀÿSëÝçLÿ  ÓæÜÿæ¾¿{Àÿ þÜÿëþædç fê¯ÿÓóQ¿æ Üÿ÷æÓ
¨æB{àÿ, ¨ÀÿçÓó×æÀÿ A[ÿ¿ D¨æ’ÿæ[ÿ D¨{Àÿ Lÿç̈ Àÿç ÷̈μÿæ¯ÿ ¨Ýç̄ ÿ †ÿæÜÿæ Aæ{þ Lÿç̈ Àÿç
fæ~ç̈ æÀÿç̄ ÿæ? ¨Àÿç{ ÿ̄ÉÀÿ Ó;ÿëÁÿ[ÿ Àÿäæ LÿÀÿç¯ÿæ ¨æBô  AI  [ÿç‚ÿöß-[ÿçÑˆÿçÿ ¯ÿ¿¯ÿ×æ Lÿç̈ Àÿç
ÓæÜÿæ¾¿ LÿÀÿç¯ÿ?
¨÷†ÿçd¯ÿç `ÿçÜÿ§s : FLÿ AI ÷̈¾ëNÿç̄ ÿç’ÿ¿æ ¾æÜÿæ Lÿ¸¿ësÀÿLÿë `ÿç†ÿ÷ Lÿçºæ μÿçxÿçH{Àÿ ¯ÿÖì, ÷̈æ~ê Lÿçºæ
¨¿æs‚ÿö `ÿçÜÿ§s LÿÀÿç̄ ÿæLÿë Óäþ Lÿ{Àÿ >
{ ÷̈xÿçLuÿçμÿú  þ{xÿàÿçó μÿ¯ÿçÌ¿†ÿÀÿ üÿÁÿæüÿÁÿ Lÿçºæ ¨Àÿç̄ ÿˆÿö[ÿSëÝçLÿÀÿ í̄̈ ÿöæ[ÿëþæ[ÿ LÿÀÿç̄ ÿæ ¨æBô
AI  F¯ÿó †ÿ$¿Àÿ ̄ ÿ¿¯ÿÜÿæÀ ÿ> D’ÿæÜÿÀÿ~ Ó́Àÿí̈ , FLÿ ÷̈fæ†ÿçÀÿ Üÿ÷æÓ ¨Àÿç{¯ÿÉ D¨{Àÿ Lÿç ̈ ÷μÿæ¯ÿ
¨LÿæB¯ÿ †ÿæÜÿæ fæ~ç̄ ÿæ >
{[ÿsH´Lÿö ¯ÿç{ÉÈÌ~ FLÿ ¯ÿ¿¯ÿ×æ{Àÿ $#̄ ÿæ ¯ÿçμÿçŸ AóÉÀÿ Ó¸Lÿö F¯ÿó ¨æÀÿØÀÿçLÿ [ÿçμÿöÀÿÉêÁÿ†ÿæLÿë
¯ÿëlç̄ ÿæ ¨æBô AI ¯ÿ¿¯ÿÜÿõ†ÿ ¯ÿçjæ[ÿ > FÜÿæ FLÿ Qæ’ÿ¿ fæàÿLÿ{Àÿ fê¯ÿþæ{[ÿ Lÿç̈ Àÿç ¨ÀÿØÀÿ ÓÜÿ
fÝç†ÿ †ÿæÜÿæ ÓÜÿç†ÿ Óþæ[ÿ æ

þæSö’ÿÉö[ÿ {É÷~êSõÜÿ Lÿæ¾ö¿LÿÁÿæ¨ Éçäæ$öêþæ[ÿZÿë {¯ÿðjæ[ÿçLÿ ™æÀÿ~æ F¯ÿó ¯ÿæÖ¯ÿ fê¯ÿ[ÿÀÿ ÷̈{ßæSSëÝçLÿë
{¾æÝç¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç̄ ÿæ D`ÿç†ÿ > Éçäæ$öêþæ{[ÿ  AI Lÿë {Lÿ¯ÿÁÿ FLÿ ÓÜÿæßLÿ D¨LÿÀÿ~ μÿæ¯ÿ{Àÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¯ÿæ
D ÿ̀ç†ÿ F¯ÿó Ó¯ÿö’ÿæ ¨ævÿ¿¨ëÖLÿ H ÉçäLÿþæ[ÿZÿ ÓÜÿç†ÿ DˆÿÀÿSëÝçLÿë ¾æo LÿÀÿç̄ ÿæ Aæ¯ÿÉ¿L ÿ>  AI ¨âæsüÿþö ¯ÿ¿¯ÿÜÿæÀÿ
LÿÀÿç̄ ÿæ Óþß{Àÿ [ÿæþ, vÿçLÿ~æ ¨Àÿç ÿ̄¿NÿçS†ÿ Óí̀ ÿ[ÿæ Lÿ’ÿæ ç̈ {ÓßæÀÿ LÿÀÿæ¾ç̄ ÿæ D`ÿç†ÿ [ÿë{Üÿô > AI  Àÿ DˆÿÀÿSëÝçLÿë
Ó†ÿLÿö†ÿæÀÿ ÓÜÿ ¾æo LÿÀÿæ¾ç̄ ÿæ D`ÿç†ÿ F¯ÿó Éçäæ$öêþæ{[ÿ [ÿçf É±ÿ{Àÿ DˆÿÀÿSëÝçLÿë ë̈[ÿ¯ÿöæÀÿ {àÿQ#̄ ÿæ D`ÿç†ÿ > AI  Lÿë
{Lÿ¯ÿÁÿ ÉçäæS†ÿ D{”É¿{Àÿ ÉçäLÿ Lÿçºæ ç̈†ÿæþæ†ÿæZÿ þæSö’ÿÉö[ÿ{Àÿ ÓëÀÿäç†ÿ μÿæ¯ÿ{Àÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿæ¾ç̄ ÿæ D`ÿç†ÿ >
AI ÓÜÿ A[ÿëÓ¤ÿæ[ÿ Lÿõ†ÿ÷çþ ¯ÿë•çþ†ÿæ  ÓÀÿÁÿ μÿæÌæ{Àÿ fsçÁÿ ™æÀÿ~æSëÝçLÿë ¯ÿëlæB, ë̈[ÿÀÿæ¯ÿõˆÿç ÷̈É§ ÷̈Öì†ÿ LÿÀÿç,
¨Àÿêä~Àÿ Óçþë{àÿÓ[ÿú {’ÿQæB F¯ÿó ¨¿æs‚ÿö H Ó¸LÿöSëÝçLÿë ÜÿæBàÿæBsú LÿÀÿç, †ÿ$¿ †ÿæàÿçLÿæ ¯ÿç{ÉÈÌ~ LÿÀÿç¯ÿæ{Àÿ
ÓæÜÿæ¾¿ LÿÀÿç Éçäæ{Àÿ ÓÜÿæß†ÿæ LÿÀÿç¨æÀÿç¯ ÿ> †ÿ$æ ç̈,  AI {Lÿ¯ÿÁÿ FLÿ ÓÜÿæßLÿ D¨LÿÀÿ~ > FÜÿæ ̄ ÿ¿¯ÿÜÿæÀÿçLÿ ’ÿä†ÿæ
¯ÿçLÿæÉ LÿÀÿë$#̄ ÿæ ̈ ÷Lÿõ†ÿ ̈ Àÿêä~, Éçä~Lÿë þæSö’ÿÉö[ÿ LÿÀÿë$#¯ÿæ ÉçäLÿ Lÿçºæ ̈ ævÿ¿¨ëÖLÿLÿë ̈ ÷†ÿç×æ¨[ÿ LÿÀÿç¨æÀÿç¯ÿ [ÿæÜÿ],
¾æÜÿæ jæ[ÿÀÿ ¨÷æ$þçLÿ F¯ÿó Ó¯ÿëvÿæÀÿë ¯ÿçÉ́Ö Dû {ÜÿæB ÀÿÜÿçdç >  AI Lÿë {Lÿ¯ÿÁÿ Ašß[ÿÀÿ ÓÜÿæß†ÿæ ¨æBô ¯ÿ¿¯ÿÜÿæÀÿ
LÿÀÿæ¾ç̄ ÿæ D`ÿç†ÿ >

`ÿç;ÿæLÿÀÿç̄ ÿæ  :
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Safe and Responsible Use of AI
Artificial Intelligence must be used carefully and responsibly. Personal information such

as name, address, school details, passwords, or contact numbers must never be shared while
using AI tools. Any answer given by AI should always be checked with the textbook to make sure
it is correct and suitable for the lesson. AI tools must not be used during examinations or tests. If
help is taken from AI, the answer should be written again in original words to show clear
understanding. Academic honesty must always be maintained while learning. Responsible use of
AI builds discipline and strengthens scientific integrity.
Writing Effective Prompts (Class 8)

A good prompt helps in getting clear and useful answers from AI tools. It should mention the
class level, the chapter name, the concept to be explained, and the format required, if necessary.
Learning to write prompts step by step helps students improve their thinking and questioning skills.
Example : Note:- “I am a Class 8 student. Explain how pressure differences cause wind formation
using the formula Pressure = Force ÷ Area in simple language.”

Level 1: Basic Prompt (Simple Information Request)
“I am a Class 8 student. From the chapter Forces, explain what contact and non-contact
forces are in simple language.”
Level 2: Analytical Prompt (Understanding Relationships)
“I am a Class 8 student. From the chapter Pressure and Weather, explain how pressure
differences cause wind movement. Include the formula Pressure = Force ÷ Area and give
one real-life example.”

Community-Based Projects
The Seasonal Disease Awareness and Prevention Drive connects classroom learning with

community awareness. Students record rainfall for a month and observe common seasonal illnesses
in their area without collecting personal details.

Using AI tools, they organise the data into tables and create bar graphs. AI may also help
identify patterns between rainfall and mosquito-related diseases. Students then design awareness
posters to promote cleanliness and prevent stagnant water.

This activity develops scientific thinking, data analysis skills, and responsible use of
technology under teacher guidance.

Do AI Make Mistakes?
Artificial Intelligence systems depend greatly on the quality of the data provided to

them. If the dataset is incomplete, incorrect, or biased, the predictions and results produced
by the system may also be inaccurate. Therefore, verification of information is always essential.
AI can support learning by analysing data and identifying patterns, but it cannot replace
careful scientific investigation, observation, and reasoning. Human judgment and validation
remain important in every stage of learning.
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AILÿë ÓëÀÿäç†ÿ F¯ÿó ’ÿæßç†ÿ´¯ÿæ[ÿ μÿǣ ÿ{Àÿ ¯ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç¯ÿæ
Lÿõ†ÿ÷çþ ̄ ÿë•çþ†ÿæLÿë Ó†ÿLÿö†ÿæ F¯ÿó ’ÿæßç†ÿ́ í̈‚ÿö μÿæ¯ÿ{Àÿ ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæ D`ÿç†ÿú >  AI Óæ™[ÿSëÝçLÿë ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¯ÿæ

Óþß{Àÿ [ÿçfÀÿ [ÿæþ, vÿçLÿ~æ, ¯ÿç’ÿ¿æÁÿßÀÿ ¯ÿç̄ ÿÀÿ~ê, ¨æÓHǽxÿö Lÿçºæ {¾æSæ{¾æS [ÿºÀÿ μÿÁÿç ¯ÿ¿NÿçS†ÿ Óí ÿ̀[ÿæ Lÿ’ÿæ¨ç
{ÓßæÀÿ LÿÀÿç̄ ÿæ D`ÿç†ÿú [ÿë{Üÿô >  AI Àÿë ̈ ÷æ© {Lÿò~Óç ̄ ÿç DˆÿÀÿ ÓvÿçLÿú F¯ÿó ¨ævÿ¿Lÿ÷þ ̈ æBô D¨¾ëNÿ Lÿç [ÿæÜÿ], †ÿæÜÿæ [ÿçÊÿç†ÿ
LÿÀÿç̄ ÿæ ¨æBô Ó¯ÿö’ÿæ ¨ævÿ¿ ë̈ÖLÿ ÓÜÿç†ÿ ¾æo LÿÀÿæ¾ç̄ ÿæ D`ÿç†ÿ > ¨Àÿêäæ Lÿçºæ þíàÿ¿æZÿ[ÿ Óþß{Àÿ  AI Óæ™[ÿSëÝçLÿë
¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç¯ÿæ D ÿ̀ç†ÿ [ÿë{Üÿô > ¾’ÿç  AIÀÿ ÓæÜÿæ¾¿ [ÿçAæ¾æDdç, {†ÿ{¯ÿ {ÓÜÿç Óí̀ ÿ[ÿæLÿë [ÿçf μÿæÌæ{Àÿ ë̈[ÿ¯ÿöæÀÿ {àÿQ#̄ ÿæ
D ÿ̀ç†ÿú, ¾æÜÿæ’ÿǽÀÿæ ¯ÿçÌßsçÀÿ ØÎ {¯ÿæ™Sþ¿†ÿæ ÷̈LÿæÉ ̈ æB¯ÿ > Éçäæ {ä†ÿ÷{Àÿ Ó¯ÿö’ÿæ {[ÿð†ÿçLÿ†ÿæ F¯ÿó Óæ™ë†ÿæ ¯ÿfæß
ÀÿQ#̄ ÿæ D ÿ̀ç†ÿú > ’ÿæßç†ÿ́Àÿ ÓÜÿ  AIÀÿ ÿ̄¿¯ÿÜÿæÀÿ Éõ\ÿÁÿæ Svÿ[ÿ  Lÿ{Àÿ F¯ÿó { ÿ̄ðjæ[ÿçLÿ Óæ™ë†ÿæLÿë Óë’ÿõÞ Lÿ{Àÿ >

÷̈μÿæ¯ÿÉæÁÿê  ÷̧̈ u  {àÿQ#¯ÿæ þ {É÷~ê
FLÿ Dˆÿþ ̈ ÷¸u AI Óæ™[ÿÀÿë ØÎ F ÿ̄ó D¨{¾æSê DˆÿÀÿÿ ̈ æB¯ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç$æF > {Ó$#{Àÿ {É÷~ê ÖÀÿ,

AšæßÀÿ [ÿæþ, ̄ ÿëlæB¯ÿæLÿë $#̄ ÿæ ̄ ÿçÌß F¯ÿó Aæ¯ÿÉ¿Lÿ $#{àÿ DˆÿÀÿÀÿ {ÉðÁÿê D{àÿâQ LÿÀÿç̄ ÿæ D`ÿç†ÿú > ̈ ¾ö¿æßLÿ÷{þ ̈ ÷̧ u
{àÿQ#̄ ÿæ Aμÿ¿æÓ LÿÀÿç̄ ÿæ ’ÿ́æÀÿæ Éçäæ$öêZÿÀÿ `ÿç;ÿ[ÿ F¯ÿó ÷̈É§ LÿÀÿç̄ ÿæÀÿ ’ÿä†ÿæ ¯ÿõ•ç ¨æB$æF >

D’ÿæÜÿÀÿ~: Óí`ÿ[ÿæ: þëô f{~ {~ dæ†ÿ÷/dæ†ÿ÷ê > `ÿæ¨Àÿ ¨æ$öLÿ¿ Lÿç̈ Àÿç ¨¯ÿ[ÿ ÓõÎçÀÿ LÿæÀÿ~ ÜÿëF, †ÿæÜÿæ ÓÀÿÁÿ
μÿæÌæ{Àÿ `ÿæ¨ ¯ÿÁÿ ÷ {ä†ÿ÷üÿÁÿ Óí†ÿ÷ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç ¯ÿëlæA >

ÖÀÿ ÓÀÿÁÿ ¨÷¸u (Óæ™æÀÿ~ Óí`ÿ[ÿæ A[ÿë{Àÿæ™)
 þëô AÎþ {É÷~êÀÿ f{~ dæ†ÿ÷/dæ†ÿ÷ê > ̄ ÿÁÿ AšæßÀÿë ÓóØÉö F¯ÿó A~-ÓóØÉö ̄ ÿÁÿ Lÿ'~, †ÿæÜÿæ ÓÀÿÁÿ μÿæÌæ{Àÿ

¯ÿëlæA >
ÖÀÿ ¯ÿç{ÉÈÌ~æŠLÿ ÷̈¸u (Ó¸LÿöSëÝçLÿë ¯ÿëlç̄ ÿæ)
þëô AÎþ {É÷~êÀÿ f{~ dæ†ÿ÷/dæ†ÿ÷ê > ̀ ÿæ¨ F¯ÿó ̈ æ~ç̈ æS AšæßÀÿë ̀ ÿæ̈ Àÿ ̈ æ$öLÿ¿ Lÿç̈ Àÿç ̈ ¯ÿ[ÿÀÿ S†ÿç ÓõÎç Lÿ{Àÿ,
†ÿæÜÿæ ¯ÿëlæA > F$#{Àÿ `ÿæ¨ ¯ÿÁÿ ÷·{ä†ÿ÷üÿÁÿ Óí†ÿ÷ A;ÿμÿöëNÿ LÿÀÿ F¯ÿó FLÿ ¯ÿæÖ¯ÿ fê¯ÿ[ÿÀÿ D’ÿæÜÿÀÿ~ ’ÿçA >

{SæÏê-Aæ™æÀÿç†ÿ ¨÷LÿÅÿ
J†ÿëμÿç̂ ÿçLÿ {ÀÿæS Ó{ ÿ̀†ÿ[ÿ†ÿæ F¯ÿó ÷̈†ÿç{Ì™Lÿ Aμÿç¾æ[ÿ {É÷~êSõÜÿÀÿ ÉçäæLÿë ÓæþæfçLÿ Ó{ ÿ̀†ÿ[ÿ†ÿæ ÓÜÿç†ÿ

{¾æÝç$æF > Éçäæ$öêþæ{[ÿ FLÿ þæÓ ̈ æBô ̄ ÿÌöæÀÿ ̈ Àÿçþæ~ {ÀÿLÿxÿö LÿÀÿç{¯ÿ F¯ÿó {Lÿò~Óç ̄ ÿ¿NÿçS†ÿ Óí̀ ÿ[ÿæ ÓóS÷Üÿ [ÿLÿÀÿç
{Óþæ[ÿZÿ AoÁÿ{Àÿ {’ÿQæ¾æD$#̄ ÿæ Óæ™æÀÿ~ J†ÿëμÿçˆÿçLÿ {ÀÿæSSëÝçLÿë ¨¾ö¿{¯ÿä~ LÿÀÿç{¯ÿ >

 AI Óæ™[ÿSëÝçLÿë ¯ÿ¿¯ÿæÀÿ LÿÀÿç {Óþæ{[ÿ {xÿsæLÿë {s¯ÿëàÿú (ÓæÀÿ~ê) AæLÿæÀÿ{Àÿ ÓfæB ¯ÿæÀÿú S÷æüÿú ÷̈Öì†ÿ
LÿÀÿç{¯ÿ > ¯ÿÌöæ F¯ÿó þÉæ f[ÿç†ÿ {ÀÿæS þš{Àÿ $#̄ ÿæ ¨¿æs‚ÿöLÿë `ÿçÜÿ§s LÿÀÿç̄ ÿæ{Àÿ þš AI  ÓæÜÿæ¾¿ LÿÀÿç̈ æ{Àÿ >
FÜÿæ¨{Àÿ Éçäæ$öêþæ{[ÿ Ó́bÿ†ÿæLÿë { ÷̈æûæÜÿç†ÿ LÿÀÿ{¯ÿ F¯ÿó fþæ {ÜÿæB ÀÿÜÿç$#̄ ÿæ fÁÿLÿë {ÀÿæLÿç̄ ÿæ ¨æBô Ó{`ÿ†ÿ[ÿ†ÿæ
{¨æÎÀÿ ÷̈Öì†ÿ LÿÀÿç{¯ÿ >

FÜÿç Lÿæ¾ö¿LÿÁÿæ¨ ÉçäLÿZÿ þæSö’ÿÉö[ÿ{Àÿ {¯ÿðjæ[ÿçLÿ `ÿç;ÿæ™æÀÿæ, †ÿ$¿ ¯ÿç{ÉÈÌ~ {LÿòÉÁÿ F¯ÿó ÷̈¾ëNÿç̄ ÿç’ÿ¿æÀÿ
’ÿæßç†ÿ́ í̈‚ÿö ¯ÿ¿¯ÿÜÿæÀÿÀÿ ¯ÿçLÿæÉ LÿÀÿç$æF >

AI μÿíàÿ Lÿ{Àÿ Lÿç ?
Lÿõ†ÿ÷çþ ¯ÿë•çþ†ÿæ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿë$#¯ÿæ {xÿsæÀÿ Së~¯ÿˆÿæ D¨{Àÿ [ÿçμÿöÀÿ LÿÀÿç$æF > ¾’ÿç {xÿsæ AÓ¸í‚ÿö, μÿëàÿú Lÿçºæ

¨ä¨æ†ÿþíÁÿLÿ {ÜÿæB$æF, {†ÿ{¯ÿ ÓçÎþú ’ÿ́æÀÿæ ÷̈Öì†ÿ í̄̈ ÿöæ[ÿëþæ[ÿ F¯ÿó üÿÁÿæüÿÁÿ þš μÿëàÿú {ÜÿæB¨æ{Àÿ > {Ó$#̈ æBô
Óí̀ ÿ[ÿæSëÝçLÿë Ó¯ÿö’ÿæ ¾æo LÿÀÿç̄ ÿæ A†ÿ¿;ÿ Aæ¯ÿÉ¿Lÿ >  AI †ÿ$¿Àÿ ¯ÿç{ÉÈÌ~ LÿÀÿç F¯ÿó ¨¿æs‚ÿö ÿ̀çÜÿ§s LÿÀÿç Éçäæ{Àÿ
ÓÜÿæß†ÿæ LÿÀÿç̈ æÀÿç¯ÿ, Lÿç;ÿë FÜÿæ Ó†ÿLÿö {¯ÿðjæ[ÿçLÿ A[ÿëÓ¤ÿæ[ÿ, ¨¾ö¿{¯ÿä~ F¯ÿó ¾ëNÿç¾ëNÿ `ÿç;ÿæ™æÀÿæÀÿ ×æ[ÿ {[ÿB¨æÀÿç̄ ÿ
[ÿæÜÿ] > ÉçäæÀÿ ÷̈{†ÿ¿Lÿ ÖÀÿ{Àÿ þæ[ÿ¯ÿêß ¯ÿç̀ ÿæÀÿ™æÀÿæ F¯ÿó ÓvÿçLÿ†ÿæ ¾æo LÿÀÿç̄ ÿæ SëÀÿë†ÿ́ í̈‚ÿö A{s >
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Chapter-wise AI-Supported Exploration
Tasks for Students to Explore with AI (Science – Semester 1)

Chapter       Foundational          Analytical      Creative Level
          Level          Level

Chapter 1: • Define hypothesis • Compare the scientific • Design a simple
Scientific Inquiry with examples. method with machine experiment and
and  Intelligent learning steps. prepare a
 Systems structured data table.

• List steps of the • Analyse a sample • Create a flowchart
scientific method. experiment and comparing

identify dependent and scientific
independent variables. investigation and

AI training process.
Chapter 2: Force, • Identify contact and • Analyse the relationship • Build and test a
Motion and non-contact forces. between force, mass and balloon rocket
Intelligent motion using examples. model.
Machines • State Newton’s laws • Interpret a force – • Design a simple

in simple terms. motion data table. robot movement
plan based on
applied forces.

Chapter 3: Matter, • Draw and lable particle • Explain diffusion • Create a stop-motion
Particles, and diagrams of solids, using particle theory or digital animation
Smart Modelling liquids, and gases. with diagrams. showint particle

movement.
• Define diffusion with • Analyse how • Design a classroom

examples temperature affects demonstration for
particle movement. diffusion.

             Myth       Truth
AI can replace teachers and textbooks. AI supports learning, but teachers guide

understanding and textbooks remain the
primary source of knowledge.

AI predictions are always accurate AI predictions are based on available data and
probabilities, so they may not always be exact.

Do You Know?
Digital Pathology: In modern hospitals, AI systems use Deep Learning to scan medical

images and detect abnormal cells that are too tiny for the human eye to see, helping doctors find
diseases much earlier. For more information ask AI this topic.
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Ašæß A[ÿë¾æßê AI Aæ™æÀÿç†ÿ A[ÿëÓ¤ÿæ[ÿ :
Éçäæ$öêþæ[ÿZÿ  ¨æBô AI ÓÜÿç†ÿ A[ÿëÓ¤ÿæ[ÿ LÿÀÿç¯ÿæÀÿ Lÿæ¾ö¿LÿÁÿæ̈ ¯ÿçjæ[ÿ -- {ÓþçÎÀÿú 

Ašæß ¨÷æ$þçLÿ ÖÀÿ      ¯ÿç{ÉÈÌ~æŠLÿ ÖÀÿ Óõf[ÿÉêÁÿ ÖÀÿ

Ašæß {¯ÿðjæ[ÿçLÿ • D’ÿæÜÿÀÿ~ ÓÜÿ ¨ÀÿçLÿÅÿ[ÿæÀÿ •{¯ÿðjæ[ÿçLÿ ¨•†ÿçLÿë {þÓç[ÿú  •FLÿ ÓÀÿÁÿ ¨Àÿêä~Àÿ
A[ÿëÓ¤ÿæ[ÿ F¯ÿó  Óójæ ’ÿçA > àÿ‚ÿ}ó ¨¾ö¿æßSëÝçLÿ  ÷̈Öì†ÿ LÿÀÿ F¯ÿó FLÿ
¯ÿë•çþæ[ÿ ̄ ÿ¿¯ÿ×æ ÓÜÿç†ÿ †ÿëÁÿ[ÿæ LÿÀÿ  ÓóSvÿç†ÿ †ÿ$¿ ÓæÀÿ~ê

  ÷̈Öì†ÿ LÿÀÿ >
• {¯ÿðjæ[ÿçLÿ ¨•†ÿçÀÿ ¯ÿçμÿçŸ • FLÿ [ÿþë[ÿæ ¨Àÿêä~Àÿ  •{¯ÿðjæ[ÿçLÿ A[ÿëÓ¤ÿæ[ÿ F¯ÿó

¨¾ö¿æßSëÝçLÿë ¯ÿ‚ÿö[ÿæ LÿÀ > ¯ÿç{ÉÈÌ~  LÿÀÿ F¯ÿó    AI ̈ ÷Éçä~ ̈ ÷Lÿ÷çßæÀÿ †ÿëÁÿ[ÿæ
[ÿçμÿöÀÿÉêÁÿ H Ó́æ™ê[ÿ LÿÀÿç FLÿ {üÿâæ`ÿæsú †ÿçAæÀÿç

{μÿÀÿçF¯ÿàÿúLÿëÝçLÿë `ÿçÜÿ§s LÿÀÿ > LÿÀÿ >
Ašæß ¯ÿÁÿ, • ØÉö ¯ÿÁÿ F¯ÿó A~ØÉö • D’ÿæÜÿÀÿ~ ÓÜÿç†ÿ ̄ ÿÁÿ, ̄ ÿÖë†ÿ́ • FLÿ {¯ÿàÿë[ÿ Àÿ{Lÿsú þ{xÿàÿ
S†ÿç F¯ÿó ¯ÿë•çþæ[ÿ ¯ÿÁÿLÿë `ÿçÜÿ§s LÿÀÿ > F¯ÿó S†ÿç þš{Àÿ $#¯ÿæ  †ÿçAæÀÿç F¯ÿó ̈ Àÿêä~ LÿÀÿ
¾¦   Ó¸LÿöLÿë ¯ÿç{ÉÈÌ~ LÿÀÿ >

• [ÿë¿s[ÿúZÿ [ÿçßþSëÝçLÿë ÓÀÿÁÿ • FLÿ ¯ÿÁÿ-S†ÿç {xÿsæ • ¨÷{ßæS LÿÀÿæ¾æB$#¯ÿæ
μÿæÌæ{Àÿ ¯ÿ‚ÿö[ÿæ LÿÀÿ > {s¯ÿëàÿLÿë ¯ÿ¿æQ¿æ LÿÀÿ > ¯ÿÁÿ Aæ™æÀÿç†ÿ FLÿ ÓÀÿÁÿ

{Àÿæ¯ÿsú S†ÿç {¾æf[ÿæ
¨÷Öë†ÿ LÿÀÿ >

Ašæß ¨’ÿæ$ö • Lÿvÿç[ÿ, †ÿÀÿÁÿ F¯ÿó S¿æÓúÀÿ •Lÿ~çLÿæ †ÿˆÿ́ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç • Lÿ~çLÿæÀÿ S†ÿç ’ÿÉöæD$#¯ÿæ
Lÿ~çLÿæ F¯ÿó Ó½æsö Lÿ~çLÿæ `ÿç†ÿ÷ AZÿ[ÿ LÿÀÿç `ÿç†ÿ÷ ÓÜÿç†ÿ ¯ÿçÓÀÿ~Lÿë FLÿ Î ú̈-{þæÓ[ÿú Lÿçºæ
þ{xÿàÿçó μÿæSSëÝçLÿ ’ÿÉöæA >  ¯ÿ¿æQ¿æ LÿÀÿ > xÿçfçsæàÿú Aæ[ÿç{þÓ[ÿú †ÿçAæÀÿç

LÿÀÿ >
• D’ÿæÜÿÀÿ~ ÓÜÿç†ÿ ¯ÿçÓÀÿ~Àÿ • †ÿæ¨þæ†ÿ÷æ Lÿç̈ Àÿç  Lÿ~çLÿæ • ¯ÿçÓÀÿ~ ÷̈’ÿÉö[ÿ ¨æBô
  Óójæ ’ÿçA > S†ÿçLÿë ÷̈μÿæ¯ÿç†ÿ Lÿ{Àÿ FLÿ {É÷~ê SõÜÿ ¨Àÿêä~

μÿ÷þ ¯ÿæÖ¯ÿçLÿ†ÿæ
AI ÉçäLÿ F ÿ̄ó AI  Éçäæ S÷Üÿ~{Àÿ ÓÜÿæß†ÿæ Lÿ{Àÿ, Lÿç;ÿë {¯ÿæ™Sþ¿†ÿæ
¨ævÿ¿¨ëÖLÿÀÿ ×æ[ÿ {[ÿB¨æÀÿç̄ ÿ > ¨æBô ÉçäLÿþæ{[ÿ Üÿ] þæSö’ÿÉö[ÿ LÿÀÿ;ÿç > ¨ævÿ¿ ë̈ÖLÿ

jæ[ÿÀÿ ¨÷™æ[ÿ Dû {ÜÿæB ÀÿÜÿç$æF >
AI Àÿ ̈ í̄ ÿöæ[ÿëþæ[ÿ  AIÀÿ ̈ í̄ ÿöæ[ÿëþæ[ÿ D¨àÿ² †ÿ$¿ F¯ÿó Ó»æ¯ÿ¿†ÿæ D¨{Àÿ Aæ™æÀÿç†ÿ,
Ó¯ÿö’ÿæ ÓvÿçLÿú {ÜÿæB$æF >  {†ÿ~ë {ÓSëÝçLÿ Ó¯ÿö’ÿæ Ó¸í‚ÿö ÓvÿçLÿú [ÿ{ÜÿæB¨æ{À ÿ>

†ÿë{þ fæ~ Lÿç?
Aæ™ë[ÿçLÿ xÿæNÿÀÿQæ[ÿæSëÝçLÿ{Àÿ,  AI ÓçÎþSëÝçLÿ {þxÿçLÿæàÿú ̀ ÿç†ÿ÷SëÝçLÿë Ôÿæ[ÿú LÿÀÿç̄ ÿæ F¯ÿó þæ[ÿ¯ÿ AæQ#Lÿë {’ÿQæ¾æD[ÿ$#̄ ÿæ
A†ÿç äë’ÿ÷ AÓ́æμÿæ¯ÿçLÿ {LÿæÌSëÝçLÿë ̀ ÿçÜÿ§s LÿÀÿç¯ÿæ ̈ æBô xÿç ú̈ àÿ‚ÿ}ó ̄ ÿ¿¯ÿÜÿæÀÿ LÿÀÿ;ÿç, ¾æÜÿæ xÿæNÿÀÿþæ[ÿZÿë {ÀÿæS ̄ ÿÜÿë†ÿ ̈ í¯ÿöÀÿë
`ÿçÜÿ§s LÿÀÿç̄ ÿæ{Àÿ ÓæÜÿæ¾¿ LÿÀÿç$æF > FÜÿç ¯ÿçÌß{Àÿ A™#Lÿ Óí̀ ÿ[ÿæ ¨æBô †ÿë{þ AI Lÿë ¨`ÿæÀÿç̈ æÀÿ >

   †ÿæÜÿæ ¯ÿç{ÉÈÌ~ LÿÀÿ >      ÷̈Öì†ÿ LÿÀÿ >
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Chapter 7: Health, • Define immunity and • Analyse dengue or • Create a community
Immunity, and vaccination. seasonal disease data awareness campaign
Predictive to identify trends. poster.
Awareness • List common • Compare natural and • Design a health

communicalbe diseases. artificial immunity. cell classifier concept
data tracking chart.

Chapter 8: How • Define ecosystem, • Compare a natural • Draw or design a
Nature works habitat, biotic and ecosystem with AI food web diagram
in Harmony abiotic components system in terms of and show how

components and energy flows in
interactions. ecosystem.

• List parts of an • Analyse a food chain • Create a simple
ecosystem: population and predict what model or presentation
community, food chain happens if once species showing how AI
food web, tropic levels decreases in number. helps in monitoring
and decomposers. ecosystems.

Chapter 4: • Define Pressure and • Interpret a weather • Create a working
Pressure, Weather Write its formula. data table to identify cyclone model.
and  Interpretation trends.

• Identify instruments • Interpret a weather data • Design a weather-
used to measure table to identify trends. report presentation
weather. using collected data.

Chapter 5: Solutes, • Define solute, solvent, • Analyse how temperature • Design and record
Solvents and and solution with affects solubility using a simple solubility
Solutions. examples. a data table. experiment with an

observation table.
• Differentiate between • Compare concentration   • Create a visual

saturated and changes with data input model showing
unsaturated solutions. in an AI mode. particle mixing the

microscopic level.
Chapter 6: Cells • Label parts of plant • Compare plant and • Design a 3D cell
Microorganisms, and animal cells. animal cells using a model with labelled
and Classification table. parts.
Systems. • Define microorganisms • Analyse the role of • Create an AI-based

with examples. microorganism in food cell classifier concept
and health using observable

features.

Conclusion: The Semester-1 chapters of Class 8 Science develop important skills such as investigation,
mathematical reasoning, scientific modelling, data interpretation, and health awareness. These foundational
skills are also essential in understanding how Artificial Intelligence systems work. Scientific thinking
builds logical reasoning, accuracy, and responsible decision-making. With careful study, disciplined analysis,
and ethical use of digital tools, knowledge becomes meaningful and contributes positively to society.
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Ašæß • {ÀÿæS ÷̈†ÿç{Àÿæ™Lÿ ÉNÿç  F¯ÿó • ÷̄̈ ÿõ̂ ÿç  `ÿçÜÿ§s LÿÀÿç̄ ÿæ ¨æBô •Óþæf{Àÿ Ó{`ÿ†ÿ[ÿ†ÿæ ÓõÎç
Ó´æ×¿, sêLÿæLÿÀÿ~Àÿ Óójæ ’ÿçA > {xÿèÿë Lÿçºæ J†ÿëμÿç̂ ÿçLÿ {ÀÿæSÀÿ LÿÀÿë$#̄ ÿæ FLÿ {¨æÎÀ
{ÀÿæS ¨÷†ÿç{Àÿæ™Lÿ ÉNÿç †ÿ$¿ ¯ÿç{ÉÈÌ~ LÿÀÿ >       †ÿçAæÀÿç LÿÀÿ >
F¯ÿó ̈ í̄ ÿöæ[ÿëþæ[ÿ • Óæ™æÀÿ~ ÓóLÿ÷æþLÿ {ÀÿæSSëÝçLÿë • ÷̈æLÿõ†ÿçLÿ F ÿ̄ó Lÿõ†ÿ÷çþ {ÀÿæS • FLÿ Ó́æ×¿ {xÿsæ s÷æLÿçó
Ó{`ÿ†ÿ[ÿ†ÿæ †ÿæàÿçLÿæμÿëNÿ LÿÀ > ÷̈†ÿç{Àÿæ™Lÿ ÉNÿçÀÿ FLÿ ÿ̀æsö xÿçfæB[ÿú LÿÀÿ >

                                †ÿëÁÿ[ÿæ LÿÀ >

Ašæß `ÿæ¨, • `ÿæ¨Àÿ Óójæ {’ÿB FÜÿæÀÿ • ¨æ~ç̈ æS {xÿsæ {s¯ÿëàÿúLÿë • FLÿ Lÿæ¾ö¿äþ ¯ÿæ†ÿ¿æ
¨æ~ç̈ æS F¯ÿó ¯ÿ¿æQ¿æ FÜÿæÀÿ Óí†ÿ÷ {àÿQ > ¯ÿç{ÉÈÌ~ LÿÀÿç FÜÿæÀÿ þ{xÿàÿú †ÿçAæÀÿç LÿÀÿ >

÷̄̈ ÿõ̂ ÿç `ÿçÜÿ§s LÿÀÿ >
•¨æ~ç̈ æS þæ ç̈¯ÿæ ¨æBô • ÿ̀æ̈ Àÿ æ̈$öLÿ¿ Lÿç̈ Àÿç ÿ̄æßë • ÓóSõÜÿç†ÿ †ÿ$¿ ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç
¯ÿ¿ ÿ̄Üÿõ†ÿ ¾¦SëÝçLÿë `ÿçÜÿ§s LÿÀ > ¯ÿæßë ÷̄̈ ÿæÜÿÀÿ LÿæÀÿ~ ÜÿëF, ¨æ~ç̈ æS Àÿç{¨æsö

†ÿæÜÿæ ¯ÿç{ÉÈÌ~ LÿÀ  > { ÷̈{f{+Ó[ÿú ÷̈Öì†ÿ LÿÀ >
Ašæß ’ÿ÷¯ÿ¿, • ’ÿ÷æ¯ÿ¿, ’ÿ÷æ¯ÿLÿ F¯ÿó ’ÿ÷¯ÿ~Lÿë •†ÿ$¿ ÓæÀÿ~ê ̄ ÿ¿ ÿ̄ÜÿæÀÿ LÿÀÿç •FLÿ ÓÀÿÁÿ ’ÿ÷¯ÿ~êß†ÿæ
’ÿ÷æ¯ÿLÿ F¯ÿó ’ÿ÷¯ÿ~ D’ÿæÜÿÀÿ~ ÓÜÿ Óójæßç†ÿ LÿÀ >ÿ †ÿæ̈ þæ†ÿ÷æ Lÿç̈ Àÿç ’ÿ÷̄ ÿ~êß†ÿæLÿë ÷̈{ßæS ÷̈Öì†ÿ LÿÀÿç FÜÿæÀÿ

¨÷μÿæ¯ÿç†ÿ Lÿ{Àÿ, †ÿæÜÿæÀÿ ¨¾ö¿{¯ÿä~ Qæ†ÿæ{Àÿ
¯ÿç{ÉÈÌ~ LÿÀÿ > àÿç ç̄̈ ÿ• LÿÀÿ >

•Óó†ÿõ© F¯ÿó AÓó†ÿõ© • Óæ¢ÿ÷†ÿæÀÿ ¨Àÿç̄ ÿˆÿö[ÿLÿë AI •A~ë ÖÀÿ{Àÿ Lÿ~çLÿæSëÝçLÿÀÿ
’ÿ÷¯ÿ~Lÿë ṏ$Lÿ LÿÀÿ > þ{xÿàÿúÀÿ {xÿsæ B[ÿú̈ ësú þçÉ÷~Lÿë ’ÿÉöæD$#̄ ÿæ FLÿ

 ÓÜÿ †ÿëÁÿ[ÿæ LÿÀÿ > μÿçfëAæàÿú þ{xÿàÿú ÷̈Öì†ÿ LÿÀÿ

Ašæß {LÿæÌ, • D—ÿç’ÿ F¯ÿó ÷̈æ~ê {LÿæÌÀÿ •FLÿ ÓæÀÿ~ê þæšþ{Àÿ • FLÿ [ÿæþç†ÿ xÿç {LÿæÌ
A~ëfê¯ÿ ¯ÿçμÿçŸ AóÉLÿë [ÿæþç†ÿ LÿÀÿ > D—ÿç’ÿ F¯ÿó ¨÷æ~ê {LÿæÌLÿë þ{xÿàÿú ÷̈Öì†ÿ LÿÀÿ >
F¯ÿó {É÷~êLÿÀÿ~ †ÿëÁÿ[ÿæ LÿÀ >

÷̈~æÁÿê • D’ÿæÜÿÀÿ~ ÓÜÿ A~ëfê̄ ÿþæ[ÿZÿÀÿ •Qæ’ÿ¿ F¯ÿó Ó́æ×¿ {ä†ÿ÷{Àÿ • ’ÿõÉ¿þæ[ÿ àÿä~ Aæ™æÀÿ{Àÿ
  Óójæ ’ÿçA > A~ëfê¯ÿþæ[ÿZÿÀÿ μÿíþçLÿæLÿë    FLÿ AI {LÿæÌ {É÷~êLÿÀÿ~

¯ÿç{ÉÈÌ~ LÿÀÿ > ™æÀÿ~æ ÷̈Öì†ÿ LÿÀÿ >

Ašæß  :

¨÷Lÿõ†ÿç  Lÿç¨Àÿç
Óþ[ÿ´ß{Àÿ  Lÿæþ Lÿ{Àÿ

• D’ÿæÜÿÀÿ~ ÓÜÿ ¨ÀÿçÓó×æ,
¯ÿæÓ×Áÿê, {fð¯ÿçLÿ F¯ÿó A{fð̄ ÿçLÿ
D¨æ’ÿæ[ÿSëÝçLÿë Óójæßç†ÿ LÿÀÿ >
• ¨ÀÿçÓó×æÀÿ D¨æ’ÿæ[ÿSëÝçLÿë
†ÿæàÿçLÿæμÿëNÿ LÿÀÿ: fê¯ÿÓóQ¿æ,
Óþë’ÿæß, Qæ’ÿ¿ Éõ\ÿÁÿ, Qæ’ÿ¿
fæàÿLÿ, {¨æÌLÿ ÖÀÿ F¯ÿó
A¨WsL ÿ>

• ÿ̄çμÿçŸ AóÉ F ÿ̄ó ¨æÀÿØÀÿçLÿ
Lÿ÷ çßæ Aæ™æÀÿ{Àÿ ¨÷æLÿõ† ÿçLÿ
¨ÀÿçÓó×æLÿë Lÿõ†ÿ÷çþ ̄ ÿë•çþ†ÿæ AI
ÿ̄¿¯ÿÜÿæÀÿ ÓÜÿ †ÿëÁÿ[ÿæ LÿÀ >

•  FLÿ Qæ’ÿ¿ Éõ\ÿÁÿLÿë ̄ ÿç{ÉÈÌ~
LÿÀÿç, {Lÿò~Óç FLÿ ¨÷fæ†ÿçÀÿ
(D’ÿæÜÿÀÿ~: {¯ÿèÿ) ÓóQ¿æ
LÿþçS{àÿ Lÿ'~ {Üÿ¯ÿ †ÿæÜÿæÀÿ
AæLÿÁÿ[ÿ LÿÀÿ >

•  FLÿ Qæ’ÿ¿ fæàÿLÿÀÿ ̀ ÿç†ÿ÷ AZÿ[ÿ
LÿÀÿ Lÿçºæ xÿçfæB[ÿ  LÿÀÿ F ÿ̄ó
¨ÀÿçÓó×æ{Àÿ ÉNÿç ¨÷¯ÿæÜÿLÿë
’ÿÉöæA >
• {Ó[ÿÛÀÿ Lÿçºæ D¨S÷Üÿ ̄ ÿ¿ ÿ̄ÜÿæÀÿ
LÿÀÿç  AI Lÿç̈ Àÿç ¨ÀÿçÓó×æLÿë
[ÿçÀÿêä~ Lÿ{Àÿ, †ÿæÜÿæ ’ÿÉöæD$#̄ ÿæ
FLÿ ÓÀÿÁÿ þ{xÿàÿú Lÿ çºæ
{ ÷̈{f{+Ó[ÿú ÷̈Öì†ÿ LÿÀÿ >

D¨ÓóÜÿæÀÿ þ {É÷~ê ÿ̄çjæ[ÿÀÿ ÷̈$þ {ÓþçÎÀÿÀÿ AšæßSëÝçLÿ S{¯ÿÌ~æ ’ÿä†ÿæ, Sæ~ç†ÿçLÿ †ÿLÿö, {¯ÿðjæ[ÿçLÿ þ{xÿàÿú
Svÿ[ÿ, {xÿsæ ̄ ÿç{ÉÈÌ~ F¯ÿó Ó́æ×¿ Ó{`ÿ†ÿ[ÿ†ÿæ μÿÁÿç SëÀÿë†ÿ´̈ í‚ÿö ’ÿä†ÿæSëÝçLÿÀÿ ̄ ÿçLÿæÉ LÿÀÿç$æF > FÜÿç ̈ ÷æ$þçLÿ ’ÿä†ÿæSëÝçLÿ
Lÿõ†ÿ÷çþ ÿ̄ë•çþˆÿæ (AI) Lÿç̈ Àÿç Lÿæ¾ö¿ Lÿ{Àÿ †ÿæÜÿæ ̄ ÿëlç¯ÿæ ¨æBô þš Aæ¯ÿÉ¿Lÿ> FÜÿæ {¯ÿðjæ[ÿçLÿ `ÿç;ÿæ™æÀÿæ ¾ëNÿç¾ëNÿ `ÿç;ÿ[ÿ,,
ÓvÿçLÿ†ÿæ F¯ÿó ’ÿæßç†ÿ´̈ í‚ÿö [ÿç‚ÿöß {[ÿ¯ÿæÀÿ äþ†ÿæLÿë ̄ ÿõ•ç LÿÀÿç$æF > šæ[ÿÀÿ ÓÜÿ Ašß[ÿ LÿÀÿç̄ ÿæ, ̄ ÿ¿¯ÿ×ç†ÿ ̄ ÿç{ÉÈÌ~ LÿÀÿç¯ÿæ
F¯ÿó xÿçfçsæàÿú Óæ™[ÿSëÝçLÿë {[ÿð†ÿçLÿ μÿæ¯ÿ{Àÿ ¯ÿ¿¯ÿÜÿæÀÿ LÿÀÿç̄ ÿæ ’ÿ́æÀÿæ jæ[ÿ A$ö̈ í‚ÿö {ÜÿæB$æF F¯ÿó Óþæf ¨æBô
ÓLÿæÀÿæŠLÿ A¯ÿ’ÿæ[ÿ {’ÿB$æF >

AP SCERT



350Class 8 ARTIFICIAL INTELLIGENCE(AI)

M
IN

D
 M

A
P

tr
op

hi
c

AP SCERT




