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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-dayakg
Bharata-bhagya-
Jaya he, Jaya
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Pledge | a1yl

“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.”
- Pydimarri Venkata Subba Rao
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National Education Policy - 2020

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.

NCF (SE) 2023 - Curricular Goals

Students start observing their environment and playinggith objects around them in
the Foundational Stage itself. This exploration continues NPreparatory Stage. The
focus at this stage is on the immediate environment of, th the interdisciplinary
approach in the curriculum reflecting the lives of ¢ necessary competencies
for learning science in the Middle Stage are deyglope the Preparatory Stage through
the interdisciplinary area ‘World Around Us’.

Science is introduced as a separate
in the Secondary Stage. Hence we need
Therefore, this section deals with i€
the Middle and Secondary Stages

rricular in the Middle Stage and continues
focusfon separate curricular area of science.
Goals and Competencies of Science in

Explores onducting) and chemical characteristics (pure, impure; acids,
the world | pases; metals, non-metals; solutions, mixtures, separation
of ma.tter techniques; elements, compounds)
CG-1 anc_i 1S | C-1.2 Describes changes in matter (physical and chemical change)
constituents, and uses particulate nature to represent the properties of matter
properties| and the changes.

and' C-1.3 Explains the importance of measurement, and measures
behavior 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) )




Curricular

Goal

CG-2

CG-3

CG-4

CG-5

Description

Explores
the physical
world
around
them 1n
scientific
and
mathematical
terms

Explores the
living world
around us.
And its
Interaction
with the
Inanimate
world in
scientific

terms.

Understands
the
components
of health,
hygiene and
well-being

Understands
the interface
of science,
technology
and society.

Competencies

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 curved mirrors, pinhole
camera, kaleidoscope, periscope)
C-2.5 Observes and identifies celestial®ob;
simple telescope and images (plg
satellites, constellation, comets)
calendars, and phenomena (p,

in the night sky using
atural and artificial

and fungi), andata s
MICroscopic organis
C-3.2 Distinguj

growth, and , need for respiration, response to stimuli, reproduction,
excretion, cell rganization) from non-living things.

C-3.3 lyses s of relationship between living organisms and their
e t in terms of dependence on and response to each other.

ins the conditions suitable for sustaining life on earth and other planets
ere; suitable temperature-pressure, light; properties of water)

.®Wndertakes a nutrition-based analysis of food components with
ference to Indian and modern dietary and culinary practices, and
plain 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

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. )
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Read and Recite: The teacher read and pronouns the words and

make the students to read and recite.

Force Push Pull Fricion Gravity Motion Stop Direction

UNDERSTAND >

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

key words in day to day life situation (experience

® N D Ok W=

We apply force when we move a heavy table.

We push a door to open it.

We pull a bucket from a well.

Friction between shoes and the grougd helps Ws to walk safely.
Gravity pulls a falling apple towazds, tH€E

A moving bicycle shows motion

Applying brakes helps a v

Turning the steering whee s the direction of a car.

1
2.
3.
4
5

Fill in the Blanks;

We apply e move a heavy table.
We a doofjto open it.
We a bucket from a well.

between shoes and the ground helps us walk safely.

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

Class 8 2 READINESS
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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

UNDERSTAND >

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

key words in day to day life situation (experience

1.
2.
3.
4.
5.
6.
7.
8.

Water is an example of matter.

Particles of sugar spread in tea when stirre

The smell of perfume spreading in a rog n.
Ice is a solid state of matter.

Milk is a liquid that takes the sh OofNils tainer.
Air is a gas present around us.

Air fills the empty space i

Dust in sunlight shows m et of tiny particles.

Fill in the Blanks:

1
2.
3.
4
5

Water is an ex

Sugar spreads if§ tea because of

Ice is a state of matter.
Milk is a that takes the shape of its container.
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

Class 8 4 READINESS
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s

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

UNDERSTAND

Read and Explain: The teacher reads the sent and explains the
key words in day to day life situation (experj ).
1. We breathe air every moment.

2. Pumping air into a tyre increases pregsur:

3. Wind helps to dry wet clothes fas

4. Birds fly in the atmosphere aboge us.

5. The movement of air creat in

6. Air moves away from highl e areas.

7. Air moves toward lowgpress eas.

8. A cool breeze ma eel 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. Birdsflyinthe __ above us.
5. Acool _ 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

Class 8 6 READINESS
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s

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

UNDERSTAND >

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

key words in day to day life situation (experience
. A storm brings strong winds and rain.

A cyclone forms over warm ocean water. Q
Strong wind can bend tree branches.
Heavy rainfall fills rivers and lakes.
Fishermen work in the ocean for i

High sea waves during a cyclong are c@lled storm surge.

Floods and cyclones are n ers.

® N D Ok W=

People follow safety rules g Storms.

Fill in the Blanks;

1. A______ bring inds 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

Class 8 8 READINESS
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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

UNDERSTAND >

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

Sugar acts as a solute when added to water.
Water is the solvent in lemonade.

Lemon juice mixed with water forms a sl
Sugar dissolves when stirred in tea.

We drink water every day.

Sugar is used to sweeten milk.
Salt is added to food while

1.
2.
3.
4.
5.
6.
7.
8.

Fill in the Blanks;
Sugar acts as hen added to water.
Water is the in lemonade.

1
2
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

Class 8 10 READINESS
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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

UNDERSTAND >

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

Solubility shows how well something dissolves er.
Fruit juice mixed with water forms a mixtu

Sugar dissolves easily in tea.
Plants need water to grow.

Sand settles at the bottom of wa

Salt dissolves quickly in warm water.
Every substance has its o 0

® N D Ok W=

Oil is a liquid that does n ith water.

Fill in the Blanks;

1 shows substance dissolves in water.
2. Fruit juice mixedjwith water forms a
3. Sugar ______ easilyin tea.
4. Plantsneed ______ to grow.
5. Oilis 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

Class 8 12 READINESS
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"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

UNDERSTAND >

Read and Explain: The teacher reads the sentenceg and explains the
key words in day to day life situation (experien
Light from the Sun helps us to see objects.
Reflection occurs when light bounces fro
We look into a mirror while combing hai
The mirror shows our image clearly.
A smooth surface reflects light well.
Light rays travel from the 0 cts.

SQMILC o
The Sun is the main sour t.
Good vision helps us to read S.

Fill in the Blank

® N D Ok W=

1. __ from the Sun helps us to see objects.
2 occurs when light bounces from a mirror.
3. Welook intoa____ 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

Class 8 14 READINESS
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Read an 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

UNDERSTAND >

Read and Explain: The teacher reads the senteng€s and explains the

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

1.
2.
3.
4.
5.
6.
7.
8.

A lens is used in cameras.
A convex lens is used in magnifying glagse
A concave lens is used in spectacle

A magnifying glass helps in ma

Sunlight through a convex lensfforms @ bright focus.

Light rays bend when pas a lens.
A microscope is an optica
Lenses help to fo ear image.
Fill in the Blanks:!
1. A___ isused n cameras.
2. A_____ lensis used in magnifying glasses.
3. A___ lensis used in spectacles.
4. A magnifying glass helpsin ____ .
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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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

UNDERSTAND >

Read and Explain: The teacher reads the sentenceg and explains the
key words in day to day life situation (experien

Electric current flows through wires in our es.
A torch contains a simple circuit.

A battery powers a remote control.

A wire carries electric current.

A switch turns lights on or off.

A bulb glows when electrici

Electricity is a form of en

® N O Ok Wb -

Copper is a good conductor tricity.

Fill in the Blank

1. _ flowst gh wires in our homes.
2. A torch contains'a simple _ .

3. A__ powers a remote control.

4. A_____ turns lights on or off.

5. Copperisagood .

Match the Following:

Column A Column B

1. Electric Current { } a. Source of electrical energy
2. Circuit { 1 b. Flow of electric charge

3. Battery { } c. Closed path for electricity
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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

UNDERSTAND >

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

key words in day to day life situation (experi

An electric iron works due to heating effe
Magnetic effect occurs when current s i
A crane uses an electromagnet to lif 1.
Electric current flows in appli

A wire carries electric curre

Iron objects are attracted
A magnet can pick up pins.

1.
2.
3.
4.
5.
6.
7.
8.

Electric heaters c electricity into heat energy.

Fill in the Blanks:

1. An electric iron bex works due to _ effect.

2 effect occurs when current flows in a wire.
3. Acrane 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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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

UNDERSTAND >

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

key words in day to day life situation (experienc

1.
2.
3.
4.
5.
6.
7.
8.

Everything around us is matter.

Ice is a solid with fixed shape.
Water is a liquid.
Air is a gas.

A ball has a definite shape.
A bottle holds a fixed volume of\water.
Matter is made of particle

Heating ice causes change Trito water.

Fill in the Blank
Everything aro is

Ice is a with fixed shape.

1
2
3. Waterisa
4. Airis 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

22




a9 Sai@
aeal G 2198 @Aa!: S8R I99eF ¢ QR FA6R I AIINIGE AL I AQE
RAUEQAILIAY RR6Q |

Qg @08 QR GuIdle AP K6 @dal  JoQee

ARQ G @RIRDI : JIYR ANYLF AFEQ I° 6R00R R1YPQ Y I8gSF AVINER
(2ged)I

1. 26 ePAIFeR &Sl JeRNae AQIel 26T |
2. QAT 9@ Fag 2IeIa 89 @09 AQlel 6T | Q~
3. 90 N9 GaR JQI8 26Q |
4. QI S NIQAIY TRl 26T |

5. 99 9RQ 79 2IRIQ I |

6
7
8

.9 610N P NS IR UIQAE QI |
. A1 *8RIgRYq 699 0G|

. QATQ I FER FREQ ARSI 6LIRIL |

LR Q6 @Q -

1. 26l 9g8aIgeQ 2l SIS 26" |

2. QAT IR 28T 2IRIQ AR ... aQlel 26e |

3. R @ e, aQIel 266 |

4. QI R .o, aQlel 216e |

5.QQ18 e q 699 00|

AR |

9a ‘e’ 9a ‘s’

1. @09 ( ) 2.00% 2IQIQ Q9 2SR @ 2
2. G9R ( b.3RY 2R R YR 2l

edQie () cRRq 296 AN g PEY AP @ aig

23



12 e SEED

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

UNDERSTAND >

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

. Wet clothes dry due to evaporation.

. Water droplets on a cold bottle show condensSéation.

. Steam from boiling water is vapour.

. Water is a liquid.

. The Sun gives heat to Earth.

. Refrigerators work by cooli

. Rain is part of the water cyc

0 N O O b W N -

. During summmer t perature is very high.

Fill in the Blanks!
Wet clothes dry due to
Water droplets on a cold bottle show

1
2
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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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

UNDERSTAND >

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

key words in day to day life situation (experience
. The Sun rises in the east.

A shadow forms when light is blocked.
A sundial tells time using sunlight.
We check the time using clocks.

The Earth is our home planet.
The rotation of Earth causes da§ and flight.
We work and study durin d

® N D Ok W=

The direction of shadows ge§ during the day:.

Fill in the Blanks;

1. The rise ast.
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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_

Exploring the World of Science

F ”\,

Probe and Ponder ‘

L (=] g
Dear Young Scientists, GIX3AS

Welcome back! On the first page of each chapter, you will fipd'a set of questions.

These are not meant for any exam— they are unique invitations to k 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 beach esert® of the world, or more
stars in our galaxy?
Right from Grade 6, we’ve observed the ificredib versity of plants and animals
around us. From the different shape ea e many kinds of insects — why
has nature created such a vast varie

Is there such a question that es yo ous about the world?

Write it here!

Class 8 PHYSICAL SCIENCE
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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 tg learn how to find new
facts. Investigation in science means more than just looki

something and asking

only simple questions. Now you can ask more focused guestio

at we see. In doing so, each

and design ways to

perhaps do simple experiments to answer those questiQ then use your observations

to improve your understanding.

Step by step, we will learn how to use q ting points to try to observe
carefully, experiment thoughtfully, and ex
of you won’t just be learners but also i oung scientists, exploring real-
world puzzles. These may range fro e — like why does dough rise? — to
the bigger mysteries of Earth and ey ike 1s the world getting warmer?

As you turn each page of this boo e hope you notice the interesting design of

our page numbers once a n the left-hand pages, at the bottom, you’ll find the
image of a root, symbol e deep, solid foundation of knowledge that keeps
us connected to our ironfaent, traditions, and our cultural and natural heritage.

On the right-h s, in the top corner, you’ll find a kite soaring in the sky,

reminding us that curidgity 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!
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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 vagcines help us stay healthy
and fight infections. But that’s just the beginning. In toda orld, science does play a
major role in improving our lives.

help make our lives easier. We depend on the
of electric current to keep us warm, while the
helps motors run and machines function.
These phenomena depend on fi
after watching electricity do work, we fhove ongto Study these

forces themselves, starting with t t ale objects speed up, / \
slow down, or change direction
Understanding forces help$txplain why a ball thrown up

in the air falls back to t ound, hy a car stops when the
brakes are applied.
This also leads e idea of pressure — how the force

is distributed ov
pressure also deci
can result in a gent
can lead to strong wi

objeet. The same concepts of force and
¥ moves. A small difference in pressure
reeze while a stronger pressure difference
s, and sometimes even cyclones.
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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
e " and see what kind of particles they are made up of, and how they
] il 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 alsgglassify materials around
__—~"|® | us into elements (pure substances)g€ompounds (two or more

| ° elements bonded together), and mi combinations that can
/) .| o] beseparated physically).

Once we know how part#€les €@mbine or mix, we can then
understand solutions — for exagple, JOwW ar dissolves in tea to make it

sweet.
From the wgfld of patagles and mixtures,

we then move intothe world of light. We’ll study
e t and curved mirrors,
ing through lenses and helps
e w@rking of many objects around
light explains what happens
A see an image in a shiny metal spoon or
ho rective glasses help many of us see clearly. It’s not just a
F — 1ishd@ mirror that reflects light, rough surfaces reflect light as
: ,and so does the Moon. Depending on the relative positions
x\ the Earth, Moon and Sun, a slightly different part of the Moon
< i1$'1lluminated each night, giving rise to the beautiful phases of the
,‘4’ 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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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 .
frelati his bet livi . d thei (March 22 - April 20, 2025)
of relationships between living organisms and their .0 yiox Tug wep THU FRI SAT
environments. Every living being — from tiniest ‘ 1.,
insect to the largest whale, from blades of grasses 223 3,] 4, 5u 82 7| B

Chaitra

to tall trees — depends on and responds to the air, Bl 10| N, |12,|18; 14, |15,
water, sunlight, and other organisms around them  18s 17; 18, 19, 20, 21, 22,
2322415254 26| 27 5 12815 |29:5
30,

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 4 life and to recognise
the urgent challenges that our planet now faces.

Most importantly, the Earth lies at the p

us from harmful ultraviolet rays. But hu
in the temperature of the Earth, disrupti

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.
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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, ¥ 5 o
careful observation, and asking
what happens if...? Have you noticed how a puri or a batura pufts up when
placed in hot 0il? 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 different things that may
change the way a puri puffs up when fried? To answer thisgwe m ant to do some simple
experiments. For that, we try and find out two main 39— what all can we change or
control when we do the experiment, and what al ve to see if these changes
made any difference.

In this case, we can perhaps think of t ging the thickness and the size of the
rolled dough. We could also try to use d¢
frying the puri, we can also change the t the hot oil, or try and drop the rolled
dough into the oil in different ways 1 '
Notice that these are things that g

However, to make sense of anges, we also need to think of what we can observe or
measure. Some of these ma o0 answers, in some cases there might be a number
we can measure. Maybe start by checking whether the puri pufts up (yes/no), or we can
measure the time it takes fup (seconds). We can check whether a very thick layer of dough
still gives a thin sidwg i. Further, while doing such experiments, it is better to change
only one thing at a t keeping the other conditions same. For example, if we wanted to
see the effect of boilifig hot, hot, and not very hot oil, we would use circles of dough of the
same thickness, and dtop 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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Types of Forces

-
Learners will be able to...

e Identify force and its effects in real life events. (CG - 2)

e (lassifies forces into contact and non-contact forces. (C& - 2)

e Explains friction as a force that opposes motion a, ends on surface
nature. (CG - 2)
e Distinguish gravitational force from other noné

orces as a universal
force acting on all masses. (CG - 2)
e Measures weight of an object using a s@tin CG-1)

® Why does it feel harder to pedal a ¢ wlien going uphill than on flat ground?
® Why is it easier to slip on t surf:

® Why do we feel ‘light’ e are ‘floating’ just after our swing
reaches its highest point afid begins to come down?

Class 8 40 PHYSICAL SCIENCE



Q@M< dwIQ)

[ Saisicice.....
® QIZQ F1AREQ AR YL° YLIQ JRIYL] 989 @A | (CG-2)
o QRQ A4 IG° AA°QE IR AR 658198 QAANBE | (CG - 2)
o QT4 IR 9F QIQl 969 WA F6Q Ie° YA FUINRIER FUQ FEQ 6IIR

ISyl @Q6Q 1 (CG -2)

o G 2A°QE ARYRR 0Iq AIUIAES R =qardqg 9g 296Q Q1Y
RQESN IR AIFRR 9f Q6d 990 F66a4 (CQ,- 2) -

o Jof 990 QLA @1 695N Qg 1deg? (CG-1)

AQANISG G DS

® JCIoR QF &6l dILIg QU
QYR NI6T ? _
® QI JY6Q WA V1L

[ ]

21q) ACDEQ AIRERM 6ILIM IR RIL@

28 0RQ AR 2IQ2 KA T6Q 2167 AL ‘AP’
AP @Q 1° @ I Q@ Q9 @Q ?

® QA 999E% ANglgR

84 6g1&N 41 CRIOD FRWD



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 bidycle bells and turned the
handles to change direction.

As they were coming down the slope of the hill, the
moving down at a great speed even though they we pedalling! Sonali yelled, “It’s
thrilling! It seems something is pulling us downhi

2.1 What Is a Force?

| Activity 2.1 : Let us eXp

® Take a large cardb OX.

® Try moving the b s many different ways as you can think of.

(b)
Fig. 2.1: Moving a box in different ways (a) Pushing; (b) Pulllgacé;

(c) Lifting (pulling up), and carrying
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.
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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.

| Activity 2.2: Let us analyse

® Think of situations where a force (push or pull) is applied and list them in Table 2.1.
able 2.1. Some situations

® Analyse each situation and write the effect of the force i
and their effects are already listed for you.

s Table 2.1: Different aciions and their effects

1. Your friend holding Pull Stopping or decreasing
your moving bicycle the speed of the bicycle
from behind to stop
it

) Hitting a moving ball “py¢ Changing the direction

' with a bat of a moving ball

3 Pressing an Push Change in shape of
balloo the balloon

T N 4

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?

Fig. 2.2: Applying force on objects
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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 tha
whenever there is a change
in speed or direction, or
change in shape, a force is
acting on the object?

learn about balanced f higher grades.

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.
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A step further

When you pushed the table with your hand, did you feel a force on your han

too? The moment you stopped pushing, the force on your hand disappeared.
Whenever two objects interact, each object experiences a force from the other.
| Assoon as the interaction ceases, the two objects no longer experience the force.

Muscular force

An example of contact force is muscu C hef'we perform any physical activity,
such as walking, running, lifting, pushifig, jumpingy or stretching, the force is caused by
the action of muscles in our bod rce gesulting due to the action of muscles is
known as muscular force. Muscul@r fq ccurs when muscles contract and elongate while

doing any activity. Animals, birds, Tish, agd insects use muscular forces for movement and
survival.

Fig. 2.3: Use of muscular force by living beings
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Humans used the muscular force of some animals to carry out many tasks for a long time.

the process of digestion. The expansion and c

allows the blood to circulate in our body

Friction
A ball rolling on a flat ground st
If we stop pedalling our bicycle on a flat r

wn after some time.
, it slows down and (IS there any other N

comes to a stop. If the ro ough, 1t stops sooner than on a \contact force?
smoother road. You must come across many such experiences. What causes the
change in the speed jectSyin such situations? We have learnt earlier that a force is

essential to change t f 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?

| 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?
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AN On pushing, the object stops after sliding a certain distance. This must
& s be due to a force acting between the surfaces of the sliding object and
e 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

Fig. 2.5: Friction acts
between two surfaces
and opposes the
motion of the object

a contact force since it arises du two surfaces in contact.
Friction arises due to the i arities in the two surfaces

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

| Activity 2.4:

® Try Activity 2.3 n, but this time place the same object on different surfaces,
od, ceramic tile, and sand.
® Does the objeét stop after travelling the same distance as in Activity 2.3?
® Does the objdgt 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.

A step further

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.

/
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Is it essential for an object
applying force on another object
to always be in contact with it?

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 mateti
are brought close to each other, like poles (North—North, So
while unlike poles (North—South) attract each other. In an canli
also learnt about electromagnets which behave like s Attraction and repulsion
between objects are also a form of push and pull, 1SN force. Can you recall that a
magnet could exert force on another magnet o aterial without being in

s. When two magnets
uth) repel each other

contact with it?

| Activity 2.5: Let us tgft

® Take two ring magnets a wo tick.
® While holding the sti
one ring magnet onto
® Now insert the
the two magnets f@Ce each other. Does the second magnet stay floating

ertical position over a wooden table, insert

magnet above it such that the like poles of

above the first maghet?
® 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? Fig. 2.7: Force
We find that a magnet can exert force on another magnet without being between
in contact with it. two ring

The force exerted by a magnet on another magnet or a magnetic material magnets

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?
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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?
Fig. 2.8: Charged plastic scale  The paper pieces get pulled toyfards the plastic scale/straw
attracting small paper pieces  and stick to it when it is brought cMge to paper pieces. Why
does this happen?
When two objects of certain materials
build up on their surfaces. These charges a
by themselves. The object that acquires s
charged object attracts, that is, exe

gether, electrical charges
tic charges as they do not move
s said to be a charged object. A
ncharged objects made of certain
materials, such as small pieces of paper. This Torce comes into play even when the
bodies are not in contact.

Let us do another activity w ' made of different materials.
| Activity 2.7: 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).
a 0 ® Now bring the woollen cloth used for rubbing the balloons
(b) close to one of the rubbed balloons. What happens?
Fig. 2.9: (a) Two uncharged They move towards each other as if they are attracting

balloons; (b) Two charged each other. What do we infer from these observations?
balloons repelling each other
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We found that the two similarly charged balloons
repel each other where as a charged balloon and | Does it mean that
the woollen cloth (with which the balloon was | there are two kinds
rubbed) attract each other. Does this indicate that | ofelectrical charges?
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 gbject and the rubbed
object get charged but they acquire opposite kind of charges€ heir attraction shows
that opposite kind (unlike) of charges attract each othef wo kinds of static
charges are said to be ‘positive’ and ‘negative’.

The force exerted by a charged body on anoth
body is called electrostatic force. It is a non-cq

gedabody or an uncharged

A step further

When the charges move, they constifute an glectric current in an

electrical circuit. It is the sanfie ¢ t which makes a lamp glow

or generates a heating effect or a maghetic effect.

Gravitational force

| Activity 2. observe

® Take a ball andithrow it vertically upwards. Does it come down?
® Now throw it agdin, 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
Class 8 58 PHYSICAL SCIENCE
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fall towards the Earth?

Why do all the objects Is there any force which
acts on them? What <=y
Y sexerts this force? J N

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.

orce acts without contact
1s a non-contact force.

Since the gravitatio

| Gravitational force tractive force, unlike
) @ magnetic force o force, which can either
{ #:4 De attractive
You dticed that when an object is
dro t, it takes a straight vertical path
PP g p

downivards bgfofe touching the ground (Fig. 2.11(a)).

eran objget is thrown vertically upwards, the object

& p . m up straight, slows down, stops momentarily at
T —— e tgp, and then takes a straight vertical path
Fig. 2.11: (a) Dropping an obj A& B wards (Fig. 2.11(b)).

from a height;
(b) Throwing an object verti
upwards

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

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.

’ Does the Earth
pull every object
with equal 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).
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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 objftt
the same?

(@

When an object is hung from a spring, the spring (’1

due to the force applied on the object by the Earth. Wg @ ; » @;@}’

Fig. 2.12: (a) A

hanging spring;,

(b) Two different
objects hung from
the spring

indicates that the Earth pulls different objects
that is, the weight of different objects is diffe

A spring balance is a simple d¢ g
It consists of a spring fixed at onéwesid, with a hook attached at the
other end. When wg an object from the hook, the spring
I stretching gives the weight of the object.
ance which is marked to show the weight
(force) in newt , there is also another scale to show the
corresponding val@ies of mass in gram (g). These values have been

marked with the a§gumption that the spring balance is used on the
. Earth, with the Earth’s gravitational force attracting the object.

There is a scal

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

. | Activity 2.11: Let us calculate
m,tﬁ:m ® Look at the spring balance shown in Fig. 2.13 and note
£ En down the following:
e 2:;; ¢ How much is the weight difference indicated between
m= S | the two bigger marks?
= ;i The weight difference indicated between 0 and 01 N or
::::i ;Zﬁ: between 01 N and 02 N is 1 N.
;, J-— ¢ How many divisions (show smaller marks) are there

Fig. 2.13: A spring

ﬁ between these two bigge
balance and its scale

There are 5 divisions between t
¢ How much weight e smal
small division ¢

marks.
ivision indicate? One

IN
< =02

So, the smallest value that the spring b
calculate the smallest value of weig
given to you. Your school labor:

the value of the smallest divisi

¢ measured with the spring balance
spring balances for which the range and
erent. It is, therefore, always necessary to

look carefully at the spring ba (orjany other instrument) you are about to use.
Let us now learn how easu ght using a spring balance.
|_Activity 2.1 us measure
® Take a spri d a few objects. Keep in mind that the objects should not be
b heavier than th€ maximum value of weight the spring balance can measure, otherwise

it may get damaged.
- ® Suspend the objects one by one from the hook (Fig. 2.14). Read the scale for weight
ﬂ carefully and record your observations in the Table 2.2.

Fig. 2.14: . . . .
lgbject Table 2.2: Measuring weight using a spring balance
suspended
s (T TR NI
spring Pencil Box
balance 2, Partially filled water bottle
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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.

A step further

+ 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.

-

Mass is the amount of matter in an object and is measured in s (g) or kilograms (kg).
Its value remains the same at every place. Weight, on the other h is the gravitational
force with which the Earth (or another planet) pull
object. Since gravitational force can vary very slight

is the difference
between weight
different planets), weight can change, but mas§igoesfot. and mass?

1 kg

1 kg 1 kg

Weight of RN 16N 38N 9N 254N
the object

A

A step further

. 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.

.
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2.6 Floating and Sinking

If we place some objects on water, some\ While taking out water from a bucket
of them float, while others fall to the | filled with water using a mug, do you
bottom. The gravitational force of the | notice that the mug feels lighter when

##| Earth is acting on all objects, then why | it is inside water? Let us try to
- don’t all objects fall to the bottom? understand this.

Activity 2.13: Let us investigate

® Take an empty plastic bottle (with its lid ¢
water.

® Push the bottle in the water (Fig. 2.15). nupward push? Release
the bottle. Does it bounce up?

You would have felt an upw
surface of the water. This indica

ed ti ) and a bucket full of

Plastic bottle

mwater — yyyward direction. In fact, all li imilar force. The force applied by a

liquid on an object in the upwa is known as upthrust or buoyant force.

When an object is placed i ravitational force due to the Earth acts on it

downwards. But a buoyant forc&j on it by the liquid in the upward direction. If the

gravitational force is more than the nt force, the object sinks, but if the two forces are

equal, the object float of the factors on which the buoyant force depends upon, is the
density of the liquid:

A steu further

Archimedes§a famous Greek scientist, discovered that when an object is fully or ¢
partially i rsed 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.

Ever heard of...

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.
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Key

Contact Force 'y

A force is push or pull on an object resulting bject’s interaction with

another object.

¢ The SI unit of force is newton and its sy, is

¢ Forces can act with or without contact.

¢ Muscular force and frictional for e e examples of contact forces.
¢ Magnetic force, gravitational forge ctrostatic force are non-contact forces.
.

Force can change an object’s speed, dig€ction of its motion, or both. Force can

play when an object moves or tries to move over

another surface, i ed TQsce of friction or simply friction. It acts in a direction
opposite to the di hich the object is moving or trying to move.

¢ The force exerted bya 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.
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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.
Column A (Type of force) Column B (Example)
(i) Muscular force (a) A cricket ball stg@ping on its own just
before touching thethoundary line
(ii) Magnetic force (b) A child lifti chool Bag
(iii) Frictional force (c) i tree
(iv) Gravitational force (d) on woollen cloth
ir strands
(v) Electrostatic force ( eedle pointing North
4. When you drop a coin in ] 1, it sinks, but when you place a bigger
wooden block in water, it lain.
5. Ifaball is thrown upwards, it down, stops momentarily, and then falls back to
the ground. Namg ces acting on the ball and specify their directions.

1) During its upw
11) During 1 wa
111) At its top position
6. Why do we sofietimes 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.......

Class 8 72 PHYSICAL SCIENCE



FRIAF QRIS QS

1. e Q%I 6RG |

A)Q®  B)Qdé C) 6ea D) 9@ E) 4of R
2. G9IQ 6996 9@ AL’ 9F ? B

A) Q1°A6AE1Q R B) Q¥4 o@

0) AIRIQTE 9 D) 2166Q 60Mal
3. ‘@’ ga6Q 2Ql 2°Egeq ‘o 2a6Q 99l A°dgee A2 671R | |

4 ‘@ (e gIQ) 24 ‘¢ (QIQd)

(i) I, Q@ @ QIFI6QS 26 Fod JAQ IR QERC M
(i) QR@1L Q@ (b)
(iii) «A€ an‘ (©)
(iv) U@V @@

Qe AT 62IRUF 699R

© Q48 26Q

(v) 89 6daer an © Beas ®q 9d «da9l «4Ia 9o
4. 6U6GER6R Q6¢1 Q@ QI AIdi6 I8N QU2, 92 QBN | @] 6U6R6R6R Q671
Q@ Q¢ Q0%E AIS6q Q& L N QUISHY @R |

5. U9 9@ O QUQAY 6<T!
QI a6Q g8 g6 @
620 Q9 K4 :

i) 42l QUQQ BL6Q
i) N2IQ FIANEe AALEQ
iii) 92l A6QIF Y6

AR, 6 2IQ 96 29I, A% V¢ IR A 6ARAN 9S°
| OR QU6Q QITY 9IS FRYERA Al RS FQ 9&°

6. 2671 6QEREIER AT @l TR FAUYIRAR A YR AL HAAIR ? NN ! |

7. 27 GIB6Q Q! IR Y RUEQ 66T QR I FAUUIQE @ ?

qAGYS QF1 SiNE RACQ ARIAG @8 9§ 9IS F....

84 6g1&N 73 CRIOD FRWD



10.

11.

12.

13.

Class 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?

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.

In which of the following everyday situations does the apflied force cause a change
in the shape of an object?

A) Opening a drawer

C) Stretching a rubber band D)
Two balloons rubbed with a woollen cloth
happen and why?

Ravi rolls two identical balls with t one on a sandy playground and
the other on a smooth classroom floor. He, 0 es that the ball on the sand stops
much earlier. Why does the ball stdp soonelf on the sandy surface?

A) Sand attracts the ball ) Gravitational force is more on sand
C) Friction is greater on sa D) The ball loses mass while rolling

Three objects 1, 2, a
made of different@
dip to different dept
of the thre
respectively, t

of th e size and shape but 2 3
ls are placed in the water. They
s shown in Fig. 2.16. If the weights

2, and 3 are w, w, and w,

Fig. 2.16
A)w =w, =W B)w, >w,>w,
C)w,>w,>w, D)w,>w, >w,

74 PHYSICAL SCIENCE
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14. State whether the following statements are True or False.
(1) A force is always required to change the speed of motion of an object.
(i1) Due to friction, the speed of the ball rolling on a flat ground increases.
(ii1) There is no force between two charged objects placed at a small distance apart.

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. b
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 sa

A
point P, it stops Fig. 2.17
1) before the point A i1) after crossing thegp@int A.
Discover, design, and debate
9

Collect objects made of different materials wool, silk, rubber, polythene
sheet, paper, and metals. Rub one materfal with @gnother and check if it attracts small
pieces of paper or not, that is, whethemit g8s chagged or not. Record your observations
in a systematic manner and write(@ re paper.

¢ Imagine a scenario where the gravity dis@ppears. Develop a story. Create a cartoon

strip to present your sto

¢ Organise a discussion i lass on the topic: Friction — a necessity or a problem?

Make a note of the nd state where friction is
a necessity and wheri{it is a problem.

¢+ Make your own sprin® 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 e————=<— Lid

Copper wire

you observe a pattern? Jar
¢ Anelectroscope is a device which can determine whether Alumini
o . . «—1—— Aluminium
an object is electrically charged. You can make your own i el
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
Fig. 2.18
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h—
Particulate Nature of

Matter

Learners will be able to: i

® Recognizes that matter is composed of extremely mi particles. | S5R3Y5
(CG-1)

e Understands that the constituent particles of a s
breaking or melting it. (CG-1)

e Compares solids, liquids, and gases and the ges based on the
differences in the attraction between parti

e Identifies the differences between boili vaporation processes as those
in which particles gain energy and hegfpart. (CG-1)

e Applies the compressibility of gages to t ily life applications. (CG-1)

tance @@ not change by

e Explains diffusion in liquids and gases as gvidence for the continuous motion
of particles. (CG-1)

® Why is it posgi
® Why does wa
when released?

up stones or sand, but not a liquid like water?
shape of folded hands but lose that shape

¢ to

® We cannot see aifyso how does it add weight to an inflated balloon?
® [s the air we breathe today the same that existed thousands of year?
® Share your questions




asalehﬂls@ ......
o QI 2059 Q@Q@@@ QoI 9§ 6210291 FI§AIR6R | (CG - 1) 3
o U@ gmaa QTSI Sl GARIAG! QA 6226Q 2SI AR NGRS | jzaroy

J0eee 62IReael RAIGES | (CG - 1)
o QEANYLR IIEQ &9l AIRTVEIQ QRGI AQAIEQ R0, CAR YL° SHIAT1L,
ARG g@@@@@ nal @6 1 (CG - 1)

* NP 93 ged @Q 2ag A g9l 9ge ° QFINR
ARIEQ QSR 0gaIee 1 (CG- 1)

o QYA A°UIRGI UG 6QAFIRT 6GaMNE1FFea JEAUT KR6S |
(CG-1)

¢ AAYLIQ A2 PR AT 6T IRRTES° JUAQ IAQS el
gl Q6 | (CG-1)

® QR QI3 AIGREQ QIS ¢
QT QIEQ ?

® 2601 Q1Y @ 6QFANG

® 2T 2I6e §IAQUE
AAR @ ?

699 SIg NI2R FQG, S V' 2FIR 29I 9T Y6S AR QY AP

—

® Q¢ FI96Q QI LU @8 gF JQ9q AL 2RISR @Q |

84 6g1&N 79 SR FRID



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 Yyifto twe pieces (Fig. (@)
3.1(b)).

® Continue breaking the chalk till it becomes diffigult to break it further -
by hand. L L b

® Grind the small pieces of chalk t ained (Fig. 3.1(c)) using mortar (b)

and pestle.
® Observe the fine powde @ Ik with a magnifying glass (Fig. 3.1(d)). m
® What do you observe? : Bl

powder still composed of the
same substance, or has it
changed into something else on
breaking or grinding?

(d)
' Fig. 3.1: (a) A stick of chalk; (b)
Recall Class 7 chapter “Changes Around Us”, Is 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

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.

Class 8 80 PHYSICAL SCIENCE
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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

i AAre the units of chalk the basic building blocks that the chalk was
5‘% r . obtai'ned in this manner | pyade up of. This means that one whole piece
'. m L\cops1dered the smallest J of chalk was made up of a large number of
BNt = s @i olimil<d 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 g@fid clay are not the smallest
units of bigger rocks. These are also made up of a la ber of their constituent
particles.

Let us explore further!

Recall the dissolution of sugar into water togform“@§solution. What happens to sugar
when it is dissolved in water?
| Activity 3.2: Let us Perfor,

a glass tumbler with drinking water.

Perform the activity unde ® Put two teaspoons of sugar into it.

supervision of a teach an ad{le
L Never eat or drink g unless
B R ¥ asked to.

® Do not stir the water. Taste a small spoonful

of water from the top layer of the glass.

s 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
Fig. 3.2: Dissolving particles in the solution?
sugar in water 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.
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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.
But, where did
the sugar go?

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

Chalk and sugar can both be s

broken down into their constitu ¥

particles. But how ar e » | )

constituent particles heldgo Pumiual

to form the solid piec e sect inizuse)
P Rt

P

The constituent particles of ar ogether through forces which are attractive

in nature. These forces are calle arficle attractions. The strength of these attractions
depends on the nature of bstan d the interparticle distance. Even a slight increase
in the distance decrea nterparticle forces drastically. The strength of these forces

ultimately decide hySical 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.
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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

4 N

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

4 ™
— ‘%"
o Obsere thei shapes

Ir i
4 1\] @ | mﬁ‘ 4 p 7\ ® Try hammering th
| ﬁ ﬁ ® In which of t}
| £~ particles are @
Youmst
Fig. 3.3: Some solids They have
the fa
and the interparticle attractions are very strong. Thes¢ strong forces of attraction hold the
particles in fixed positions, preventi oving freely (Fig. 3.4(a)).
The particles can only move {0 a about their positions (vibrate or oscillate) but

cannot move past each other.

When solids are heated, their particles vibrate more
gorously (Fig. 3.4(b)). A stage is reached when these vibrations
ome so vigorous that the particles start leaving their position.
a¢ 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,
there any way tomove

these particles ap w 7

(b) Particles with (c) Liquid
increased vibrations

(a) Solid

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

Table 3.1: Melting points of some solids
-
—_—

1. Ice

Urea : 133°C

1538°C

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

| Activity 3.4: Let us try and find out

(a)

3.9).

® Mark the 200 mL level in each container Ws#fg a pgarker or by pasting a thin strip of
paper.

® Fill Container A with water up to the markdgé level.

® Carefully transfer the wategfto gicr A to Container B without spilling, and
observe the shape and level ter.

water fr. ontainer B to Container C, carefully, and observe

® Now, transfer the sam
the shape and its Ig
You will notice that

ater takes the shape of the container into which it is poured.
So, we can say th do not have a fixed shape and take the shape of the container
they are kept in. Th s because the particles of liquids are free to move. In all three
containers, the waterfgvel 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.

Fig. 3.6: Moving finger Activity 3.4 shows that the particles of liquids can move freely,
through water 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?
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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 (I h

vigorous that they move apart from each other,
resulting in a decrease in the interparticle forces o

seen that spilled
isappears after

surface but also within the liquid. This pro SO as bubble formation in the liquid.
However, vapour formation occurs at all €mpera
slowly and only at the surface. Thisg
you have learnt in earlier erades.

3.2.3 Gaseous state

es, even below the boiling point, though
1s known as evaporation — about which

Do gases also have
Fe a fixed volume?

| Activity 3.53Let us investigate

® Take two transparent gas jars or glass

Be careful while burning
an incense stick.

tumblers and mark them A and B.

® Create some smoke by burning an incense et
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.
Class 8 92 PHYSICAL SCIENCE
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® Remove the glass plate slowly and

Gasjar Glﬂ.ss
é - ensure that both gas jars are close
Smoki :
A ‘ Pt N enough and ’there is no gap for smoke
to escape (Fig. 3.7(¢c)).

' A | the gas jar

Burning
incense stick

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

(a) Collecting smoke (b) Covering the gas jar with ® The smoke fills the entire space in the

LB S Gas Jar B, indicating that gases do not

ﬁ 'E':_Smoke iy have a fixed volume and tend to occupy

B B [ the entire afailable space (Fig. 3.7(d)).

“ i s ey also acquire the shape
:‘ b - %};‘: are in.

— 4 ates that the particles in

ttractions are negligible. As a
s do not have a fixed shape or

(c) Placing the Gas Jar B and
removing the glass plate

Fig. 3.7: Smoke spreads freely inside the gas

movement helps us observe
demonstrated by usingg

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.

Be careful while
Vapours of iodine

¢

n cause irritation.

Fig. 3.8: Smoke spreads freely inside the gas jars
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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 #fe Sfringe outwards in a fully
extended position (Fig. 3.9(a)).

® Place your thumb over the open end of the syring gvent the air present inside the
syringe from escaping (Fig. 3.9(b)).

® Push the plunger slowly and steadily in

- Syringe
. without a
needle

(a) Pul (b) Placing thumb (c) Pushing the
over the open end plunger inwards
Fig. 3.9: The syringe piston in different positions
® 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.

plunger o rds
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| Activity 3.7: Let us observe

Sugar

particle

Fig. 3.11: Magnified
schematic picture of
distribution of sugar

0O
particle | O%C(%D)OO
Water | @OOOO

® 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)).

= - C
» A
: Sugar
i : t
= —Water Hrwater | dissolved

s 4 Inwater

You will observe that initially, when sugar is added, the
of water increases, but after dissolution, it may decrease to
e extent. Since the volume of the solution is less than the
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?

00
()oooo
00000

particles in water

Sugar and sand are both
solids. Why does sugar
dissolve in water but
sand does not?
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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 (b)r Liquid
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 matte

e

nified schematic (c) Gas

A Step Further

Often, we use the term ‘particle’ in en ts. The meaning of this
term changes with the context. For e , While talking about air pollution,
the term Suspended Particulate Matter (SPMY is used. This term refers to the
tiny dust particles suspende ir and not the constituent particles of matter
which are extremely sma mpared to the dust particles. In fact, even
these tiny dust particlggare a ade up of a very large number of constituent -
particles, i.e, atoms a s.

3.4 How Particles Move in Different States of Matter?

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

|Activity 3.8: Let us experiment £ Do mot touch potassium

. permanganate with your hands. Use
'L, aspoon or a spatula to handle it.

7

® Take a glass tumbler containing water and put a few grains of
potassium permanganate into it.
® What do you observe?
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0 Glass
tumbler

Potassium
permanganate

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, th
together strongly that the water particles are unable to

like sand, are insoluble in water.

Try it yourself!

¢ Take three clean glass tumbl

® 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 particleg so that they get spread

nstituent particles are held
e out. Such substances,

¢ Pour hot water in one of thefla, wateifat room temperature in the second and

ice-cold water in the thd
¢ Drop a small grain o

¢ Watch carefully and compar

permanganate into each of them.
hat do you observe?

Water particles aster in hot water compared to water at room temperature,
and even slower 1d water. As a result, the potassium permanganate spreads

less quickly in water at room temperature, and the slowest
, the movement of particles increases when heat is provided.

How can we demonstrate
the movement of gas
particles that cannot be seen

with the naked eye?

‘1&‘:&\

| 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?

Class 8
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Fig. 3.14: Burning of an incense stick
When an incense stick is burnt in one corner of the room, initially, the fragrance is felt
ce throughout the room.
the entire room. This
it the particles of the

This happens because the particles of the fragrance spread
shows that the particles of air are moving constantly. Th rticle
fragrance and help them spread throughout the room.

owithe ffigrance of
perfu hes us.

Can you share a few otherf{te situations where you have experienced the
movement of gas particles?

A

Ever heard of ...

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

| Fig. 3.15: Particles of it away (Fig. 3.15). ,ﬂj v ;{}j\
soap help in cleaning W i

Class 8 104 PHYSICAL SCIENCE



6@ 3.14 : YaARI0 LIl
6J606Q6R 6R10QIQ 661IGN 6RISIE6Q JURIO0 FRIUIN, JIQRER 60QR IR0 SIFAISER
QAR 2gYe 29 | Ag ATY J6Q, 6¢ ARl 6RI0AIEQ YR
QA8 YIRQ KEIRYLP AFIG 6RI0QNQ UITLAN | 48 K1Y
J% @Qed | Qlg *EYeR N &RYLY AIAG @
TR AIRILY 9B |

Q691 @61 2IQ @7 QYR F1FQ 10 RAQIAS 6AR0I6Q Q691 AUIY RIRIYLIR
AR UQLEQ KA ?

A
X6 g2 @ ....
PI6RR 6U0Re 9197 Jaica JQIda dal
_, L. gad 9@ 99294 9fel 924 @6q |
o ok ; RQQILAGIYQT, 6UEBER6R 267 AR QAT
' ke QA EONEA QUG (LIRS 6AIVIR 6MIRAIR,
| DN J T 6Q60696R 6Ra AR Q&R 9Ugl QIR
A A ¢ 29l oM 989I9eq 64Q Q@AM | AIQR
RSRNQ 661G GIY 60m ALe RGN 9Q°
ARYS QI8 AZe AL, AL TREQ EONG @
9g 3.15: AgAR @& QILING ROINFIEA AILINY Fi6R 9&° 6AIVIQ &ﬁ(
AT @RUER ALY FER AXI I@Q 3.15) | M aﬂ%

84 6g1&N 105 SR FRID



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 distang@increases slightly, reducing
the strength of the attractive forces to a level that allows‘the icles to move around,

Let us wrap up!
Particle nature of the three states of mattg

L Liquid J L )
r "
Interparticle spacing Interparticle spacing little Interparticle spacing
minimum more than in solids maximum
- > . > L "
1 | | 1
i ) - ) i
acki articles Particles are a little :
Packing of particles : e S Particles are free
are closely packed loosely packed than in
solids
. o . " % o
1 | | 1
- . ¢ 1 r N
Interparticle attracti P Interparticle
nterparticle attraction -]'HlmfrpdrFlﬁ e .#.t_: dL_UUJ.Il ]1::1 attraction 15 minimum
is maximum slightly weaker than in solids (negligible)
N r e F. . F
1 1 1
4 1 - 1 ’ .‘
Movement of particles Movement of particles Movement of particles in
negligible (only vibrations) restricted to limited space all the available space
. * N o L o
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Matter is composed of extremely’small

The particles are held together b¥inte icle forces of attractions.

¢ The interparticle attractidhs strongest in solids, a little weaker in

liquids, and the weakest in

¢ Solids have a
minimum gaterparfigle space, and no free movement of the constituent
particles.

¢ The interpartigle 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.
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Keep the curiosity alive

1. Choose the correct option.
The primary difference between solids and liquids is that the constituent particles are:
(1) closely packed in solids, while they are stationary in liquids.
(i1) far apart in solids and have fixed position in liquids.
(ii1) 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 falg¢’statements.

(1) Melting ice into water is an example of the transfo a solid into a liquid.

(11) Melting process involves a decrease in int icle att®actions during the
transformation.

(111) Solids have a fixed shape and a fixed vaifime

(iv) The interparticle interactions in solids,ar stPng, and the interparticle spaces

are very small.

(v) When we heat camphor in o f a gpom, the fragrance reaches all corners of
the room.

(vi) On heating, we are adding en 0 the camphor, and the energy is released as a
smell.

3. Choose the correct anSgfer with justification. If we could remove all the constituent
particles from a would happen?
(1) Nothing will ch@nge.
(11) The chair will weigh less due to lost particles.
(111) 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:

(1) Aluminium foil (11) Glycerin (i11) Methane gas
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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? (a) . ()
. Fig. 3.16
Explain.
10. Grains of rice and rice flour take the shape of the contai hen placed in different
jars. Are they solids or liquids? Explain.
Discover, design and debate
® Fix a balloon over the neck of a bottl putthe #ottle in hot water. Explore

what will happen?

® Design and create simple mo t particles of solids, liquids, and

gases showing interparticle s using clay balls, beads, etc.
® Pretend to be particles gf solids, 4
@ play/ dance showing particles in motion.

ases can spread and fill all the available space’. Is this

al or harmful?

s, and gases, at different temperatures—
create and perfo
® Debate in the

A step further

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 !A

in higher grades. -
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PREASSURE AND ITS
EFFECTS

Learners will be able to...
e Recognise that air exerts pressure in all directions. (CG-1)

LEN1GY
e Understand that wind as movement of air from high-prgéSure regions to low-

pressure regions. (CG-1)

e Recognise that unequal heating of land and wate
(CG-1)

e Explain thunderstorms as weather events g&used
of warm air. (CG-1)

s pressure differences.

trong upward movement

e Suggest suitable measures to red clo ated risks. (CG-5)
® Why are winds stronger on so s than on others?
® Why are water ta ﬂ ally placed at a height?

[ ) . .Y
® What causes storms and cyclones? If'the Farth"stopped rotating,

1 s
would cyclones still forim? o

A

® Share your questions Far
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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 picnig

their bags (Fig. 4.1). On the way, Pawan keeps
his bag, and looks uncomfortable. Megha a

doesn’t?” Pawan reflects for a minu

it is because of the differ in the stfaps of our bags. 2 = i
My bag has narrow s ile your bag has broad Fig. 4.1: Megha and Pawan
straps.” carrying their bags

Can the shape afSize of the straps really make a difference? Let us try to find out.

When we carry djbag, 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 1s 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.
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.

So, Pressure =
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Brood 4=, A= Narrow
Yt *‘n!" Vi N Broad straps reduce the pressure exerted by the bag on our shoulders
¥y % as compared to narrow straps. Therefore, we feel more comfortable carrying

Fig. 4.2: Buckets with @ bag with broad straps.
broad and narrow Can you now understand why it feels easier to lift a water-filled
handles 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 metre?. Therefore,
. the SI unit of pressure is newton/metre? (N/m#). This unit is also called a
pascal, denoted by Pa.

Fig. 4.3: Persons If a force of 100 N is applied on a cardboatd of'@ea 2 m?,
carrying loads ; .
then the pressure applied on the card il be:
Force 100N
Pressure = = =

Area 2m

M The activities listed in Table 4.1 s our observations. Explain how pressure

' .conducted under the supervision influences the mode of action undertaken
for each activity.

7
Driving an
iron nail
By the head of the BY the pointed
nail end of the nail
Cutting an
apple with
a knife . 7
Using the sharp Using the blunt
edge of the knife ~ edge of the knife
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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 Fig. 4.4: Overhead tank
locality, or on the rooftops of houses used for water supply.

Why are these tanks always placed at a height?
(Do liquids also exert pressure?} ﬂ

<

| Activity 4.1: Let us try and findout

® Take two transparent glass or plastic pipgs of the
same length (about 25 cm), but of differen
diameters, as shown in Fig. 4.5.
Narrow
® Take two good-quality rubber b s. Attach pipe
them to one end of each pipe
® Clamp the pipeson as
® Now, fill both the pipes W
level about halfwal
® Observe what happ o the balloons.
® Do both balloons bulgg{ Do they bulge to the same
extent?

Broad

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.
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Water

Balloon
bulges

out

More
wiater

Balloon

, ,1:) < bulges

out more

Fig. 4.6: Higher heights of water column
produce bigger bulge of the balloon

Thus, as the height of the water co
bottom of the pipe also increases, whichf€auses
that the pressure exerted by a liquid in a
the reason why overhead tanks

increased, resulting in a good stre

Suppose you are livingon the se
water tank is placed on th

pla

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 ang rélation between the amount
of bulge of the r bal and the height of the
ipe? You must have observed
that the b e balloon increases as the height
of thegiate increases.

e increases, the pressure at the

loon to bulge more. So, we can say
sel dgpends on the height of its column. This is
eight so that the pressure in the taps is

water from the taps.
oor of a three-storeyed building and an overhead
oor. Will you or your friend on the first floor receive a more

| Activity 4.2: Let us findout

® Take a used plastic bottle and remove its cap. Make four small

Wuater

Fig. 4.7: Liquid exerts pressure
on the wall of the container

Class 8

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?
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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 thro
the holes. Observe the flow of water. Water
the lowest hole comes out with the gre orc
and the water from the topmost hole {€omes

with the least force. Fig 4.8 Liquid
This activity confirms that the aliquid pressure increases
. . . . with depth

varies with the depth of the point ervation

Ever heard of...

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 Fig. 4.9: Dam

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.
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Let us now try to understand if air also exerts pressure.

| 4.2 Pressure Exerted by Air

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 per the following activity.

| Activity 4.4: Let us explore

® Take a paper plate, invert it and attach a

shown in Fig. 4.10(a). Place it on a

® Take two identical sheets of chart paper ab cm X
56 cm each. Fold one sheet a a hole in
the centre of the folded ch erigheet big enough

for the stick to comeomg, Place h@folded sheet ontop  Fig. 4.10: (a) Inverted
e as shown in Fig. 4.10(b). paper plate setup

er plate covered with a folded

of the inverted p
® Now, try to lifthe pa

sheet using th

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). Fig. 4.10: (b) Inverted
® Lift the paper plate again and feel the effort needed in paper plate
. with two folds of chart
doing so.
paper
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® [n 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 covermg sheet increases.

the air is exerting a force on t
| the sheet covering it incre

conclude that air exertgfpressu the paper sheet. In fact, air exerts

pressure on all obj pressure exerted by air around us is known as

the atmospheric
You must ha

enced that when you blow air into a balloon, it

Fzg 411 A gzrl gets infl hy? THis is because the air being filled inside the balloon
blowing a balloon €Xerts on the walls of the balloon (Fig 4.11). Can we say that air
exerts pressure in alfddirections? Yes, that is why the balloon expands in all directions. What
happens when an in oon is kept without closing its mouth? The air escapes from

the balloon. Why doesthe air escape from the 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?

Fig. 4.12:
A sucker When we press the sucker, most of the air between its cup and the
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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 x 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

‘pressure. This balances the

the pressure inside our bodies is also equal to the atmospher;
pressure exerted from outside. The pressure inside our body is cased by the movement of

fluids and gases in tissues and organs of the body.

4 A step further

The SI unit of pressure is N/m?, also k
practical unit of air pressure is milli

You must have no ome days, the wind blows strongly, whereas on other days,

it is calm. Sometim ind becomes so strong that it causes damage to life and property.
You must have s@en 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?

N = < Does the difference in air 1‘= iu-" . ) ~:h
: I pressure have anything to do Iy How do winds form? 1
1 with the formation of winds? }
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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

Fig. 4.13: Air moves from a with your fingers, so that air does not escape.

high pressure region to a low ® Insert the free end of thegfraw into the neck of the

pressure region inflated balloon and it with a rubber band or
thread. Make sure

balloon as the straw is inserted in it. Now yo

® Observe what happens to both the b
® Do you observe any change in the si ons? Write down your observations.

the inflated balloon is higher than t

from the inflated balloon t unin balloon, resulting in changes in the size of both
the balloons.

Do you notice that some time both the balloons attain almost the same size and
the flow of air sto s the air flow stop? The flow of air continues till the air
pressure in the inflat n is higher than the air pressure in the uninflated balloon. The

air flow stops when th&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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I have read that high-spee

d
winds can blow off roofs. J (I wonder how?} 5

4.4 High-Speed Winds Result in Lowering
of Air Pressure

| Activity 4.7: Let us observe

® Take two balloons of the same size. , ‘
® [nflate both balloons and tie strings to them. AN

4
® Hang the two balloons from a stick, leavipg’a gap o £ % '
10 cm (Fig. 4.14). s
® Now, blow air into the narrow gpace bgtween the f ol i
balloons. ~= <:>
® What happens to the balloo ote down your
observations.

Fig. 4.14: Blowing between
Crve. two balloons
he two balloons, you observe that they move towards each

® Now blow harder ag
When you blow b
other. This happen

en you blow air between the balloons, a low pressure area is
created between the her 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.

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

Fig. 4.15: (a) the roofs are weak, they may be blown away, as shown in

Roof of a house Fig. 6.15 a. That is why it is safer to keep doors and windows
blown away of the houses open during storms with high-speed winds.
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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.

Fig. 4.15: (b) Roof of a
house intact

Yes, the sound of thunder is ‘f
so frightening! Usually there e
is heavy rainfall too. \

Eis
2y i

When land gets hea
pressure area. Cooler

, the warm and moist air, being lighter, rises, thereby creating a low
ir 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
warm air

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

Fig. 4.16: Strong winds
going up and down

rubbing between water droplets

Class 8 136 PHYSICAL SCIENCE



6606Q6R 698 AAIR JRR 8IC QUEQ Y° WYL
CRIEQ TG REQ 6ACPEAEH LR WA B BIG AAEQ QI

Qg 1A AN | §Q 4.15(h)6Q QLIRS @ 42
_ QI6 Q@LPQIeq Qlil g |
Q6¢ QALY UQEQ QAR 6d TG AR B9 L

JRR JRILG 6271 LG 6XEMEREHR AgH F1IQeIN 6 AeaAe
Ql QRUIL 62IR2IN | &I 6AGR QVLER AR RIS |

<, 9RJIe 90 99e
QAEA | AIMIQSIES 9@
ANAER YR I8 9 |

69606067 gnaldq Ageler Jig QIg AP 6IR ARG K60, Y IR GEeId 639 IR @6 |
AN QE-0I 68QQ F1eR QY YRIQ I 6091 JRIEe 94 | 1@ QIg AL Q67 Q&
Q¢! 621 RUAQ Q60 | N2l IR 99 Y@ FRBA JQAUER JREIC 94 | QUQg QQaA! Q1Y
QYA AR KR, 2 AAYE 62IR 2B CRIRNAIN IG° IY6Q Rl FRLQIY FGRQS 62R R

QQ6Q JRAEIG TN Ie° 6018 Q& 94 | fRgLl (14 @ 69141 IRIAER
Qsll, QUITAQ, AR YT UG Y6 A6 | 9FI 926 2R 9eR
J99g €@ QUIFN | AUAS @ AY, AIQ IG° AYILRA FRIIY
2IEREQ SRR AR IE° AR AFYE 24 | 67609 Fag 100
QY Q1Y AP A9G Q0 620IQ AIAFIG FIA 641 BR IFYEY QT
QR8R16Q JREIG 621R2N | QFAIAT B @I 919 A9R(Te 4.16)

. FRIQ! IS° QAT K& F16Q AVER AR FaEd |
50 4.16 : 999 Q9% 9 k!

QA Ne° 0P ARG

84 6g1&N 137 CRIOD SRS



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 ik
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 do
not let opposite charges meet. But when the build up comes very large, the
insulating property of air breaks down. A sudden flg# of Sliarges takes place, producing a
bright flash of light called lightning.

Lightning can occur as opposite char withith a cloud, between clouds, or
between clouds and the ground. Lightningrapidly, up the air around it, causing the
thunder. A storm accompanied by

ig. 4.17: Lightning

Thunderstorms convei{ty
rain. These nitrate
wus regions of India. These thunderstorms are known
by various names sigh as Kalboishakhi in West Bengal, Bihar, and Jharkhand
and Bordoisila in Assdm. 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.

can sometimes occ

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. 4.18: Safe position
during lightning

Class 8 138 PHYSICAL SCIENCE



60606967 QR0 9g J99Q 426 AF 94, 647168 QIeE
6RIQQITIE | 6UEEER6R F190IQ AR QRGIFT NS° PRGN
QY 9RIRe 62IR2IN, I92Q SQR6Q A GaR! QIR 671869
dQ 9YQ 916 Q8 99 |

IRI9R 0IF F9q PR AT FdR AAQ 2IGY 96
R6Q IG° 6710Q QTR T°9Q N F6Q | TYRINR SIFYR
QAT R A 6FNQ Q¢ G UNRIQA QA | NLAQ 694
A6Q YR QIe QARQE Q6 | N2l QTG 6ICRERER
64199 @g@m@ @l@g@ g a4 @;ﬂ 0Q0Q 16,92 YA
e oeceal Qg%l@@, 6090 98 @A 610191 IBIND G
QTR KRRINGY 4.17) |

AIAEE Q1Y 1@ e@qri@@ @9@9@1 AR Q1LY

QG IR SN q@ 24, I2Ig QR QRIIN
6618 F1UEQ QUAIG Olw AR 6211 Qe

i dIeQ 2oy

QPR IQ° AQAE ALe IR QI FIRNESIERAQ ARID FIZIER FINESGER
ARG F6Q IS G | 6@ U6Q | (@ QIRELFYLR QLR QA AR
PEQ | VA FQR QA EREVEIER TR QA IR FIFIY VUG QA G
! QR Qe eg-9 | 4@ Q@QIQ%J:@G? AL, QRIQ, B4 ILQ° SIPHAER
RUREISIGT 9Q° (68 69160IR3RI @f @R AR RIS | \%1@@ 6e11ge
21dQ1 99Q 469, YILQIAl HAT TAN 9FAEA ALY REQ | 6997, RLITR IS°
QIFRAIER 696 2R 9Fl AIFEA I, FIQS IFES 2R AP AIIAY
@6Q | 2GIFR6Q FIRG GAIG @ F8Q QREQ AILAY K6 |

d

Qg% 6 9910 U4 6216 ! 2l G2l AAIAAIER, 6RI0INAG
AL JLEIRVI6Q ° (188 G AYAITQ FJ YO AL 76 2
F 2Rl YR 9198 621RQI6R | 2IAg IR A0S AR

QARG LR Ye° @5UIeQ 70q QB FARIQ UGS | xS A6
9% 9g0Ig QREx 92, 1@ Q¢ 63 2ER 6411, BIQ 2IgQ alg
QUG o0 9@ Ne° GF 926 Ade @7 @a | QI 64IR U /IE | JIg
QQ 8Gl 80l QIATIQ KA 9IE | AT Q69 AISER 2R, 6061 622Q
QIR LI | I@ @671 94 @R KIQ VGEQR 2, 6669 F6L1 26AVNHS

00 4.18 : @8I0
AO96Q FANPER

Ll @6l 2 9086 g |

84 6g1&N 139 CRIOD SRS



Ever heard of...

A lightning conductor is a metallic rod . 1
installed along the walls of buildings during '

their construction. One end of the rod is TITI0 [
pointed. This end is kept higher than the J ﬂ
highest point of the building (Fig. 4.19). [T [

The other end of the rod is buried deep in
the ground. The rod provides easy path for

“5 & W the transfer of electric charges into the

. —

@) ground.

Vi & Fig. 4819 RQlightning conductor y

4.6 Cyclone
.

Cyclones are large sto ‘l’ orm, over warm ocean waters. As the
ocean water gets h g¥ and moist air above it rises. As the
moist air rises, the Water vafigur condenses to form raindrops. We know
that during e watr takes up heat to change into vapour. When

this water
the atmosphere. Thi

denses into raindrops, heat is released back into
auses further warming of the ascending air leading
: ' it even further, creating an even lower pressure. Air from the
Fig. 4.20: Winds blowing S ing regions rushes in and it also starts rising. Earth’s rotation
causS§the moving air to spin (Fig. 4.20). This cycle is repeated, resulting
reation of a very low-pressure area with high-speed winds
evolving around it. This spinning system of clouds, winds, and rain is

from high pressure area
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
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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 fo to reach the affected
areas. Power outages can last for days, disrupting emer es and daily life.

How can we protect ourselves during cyclone important to stay updated on
weather reports and periodic alerts, and warni
Department (IMD). Thanks to the weather mong

and predict their path, helping us reduce t

d by the India Meteorological
s, today we can track cyclones
ife and property. Several national
and international organisations work to itor cyclone-related disasters. If you
live in a cyclone-prone area, keep kit ready with essential items. During a
cyclone, quickly move to a nearby d ted cyclone shelter.

Let us wrap up!

Warm air rises, creatj V-pressure area. Y
Cool air rushes t low-pressure area. A
Warm air rises, cool§, and the water vapour condenses to form clouds. N

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.

‘ - ‘ - ‘ _.f‘

Under certain weather conditions, storms may develop into cyclones. =
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Y Atmospheric pressure’

R, - T
H e I

The SI unit of pressure is newton/metre
by Pa.

¢ Liquids and gases exert pressure ofi the w

also called pascal denoted

s of a container.

¢ The pressure exerted by theg s known as atmospheric pressure.

pressure regions § n to take its place.

¢ Important regurementg, for the formation of thunderstorms are moisture and strong

winds.

¢ Strong winds mi@ving upwards and downwards facilitate rubbing of ice particles

¢ Collision of electric charges within a clouds, or between clouds, or between a

cloud and the ground causes lightning.

and nronerty.
d property.

¢ Lightning conductors protect buildings from the effects of lightning.

¢ The India Meteorological Department (IMD) constantly monitors cyclones and
thunderstorms in India.
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Keep the curiosity alive

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 g
3. What will happen to the two identical balloons A and B4S shown in ¢

Explain your answer. Fig. 4.22

4. Fig. 4.23 shows trees along the sea coastd afternoon. Identify which side

is land — A or B. Explain your answg
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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.

What is a thunderstorm? Explain the process of its formation.

Explain the process that causes lightning.

Explain why holes are made in banners and hoardings.

A S

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 AL | /\'%
10. Choose the correct statement. Q L 1:—:‘ —
1) Look at Fig. 4.24 carefully. @ 'PF"- Q,_ -

Vessel R is filled with water. Fig. 4.4
When pouring the water is stopped, the levgl of water will be

=
[ =t

A) the highest in vessel P B) the highest in vessel Q
C) the highest in ve D) equal in all three vessels

11. A rubber sucker essed on a flat smooth surface and an identical sucker (N) is
pressed on ace:

stick to their surfaces.

C) M will stick but N will not stick.
D) M will not stick but N will stick.

Reflect on the question framed by your friends and try to answer....
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12.

13.

14.

15.

16.

17.

Class 8

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.

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.

Two vessels, A and B contain water up to the same Jével as

shown in Fig. 4.25. PA and PB is the pressure at thegbotto A B

the vessels. FA and FB is the force exerted b the F— B
bottom of the vessels A and B. _P A ‘ _;B_

A) PA=PB, FA=FB , B <FB Fig. 4.25

C) PA<PB,FA=FB D) PA# PB, FA>FB

An elephant stands on four €Ct¥1f covered by one foot is 0.25 m?, calculate
the pressure exerted by the anfon the ground if its weight is 20000 N.

There are two boa d B. Boat A has a base area of 7 m?, and 5 persons are seated

in it. Boat B has a area of 3.5 m?, and 3 persons are seating in it. If each person
has a weigh nd out which boat will experience more pressure on its base
and by how
Would lightning occur if air and clouds were good conductors of electricity? Give
reasons for your answer.

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. [ ]
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12.

13.

14.

15.

16.

17.
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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)

Discover, design and debate

.
® Hold a strip of paper, 18 cm long wide, between your thumb and forefinger
so that it hangs freely. Pradict wha will observe if you blow over the paper.
Perform the activity no down your observations and interpret your results.
® List three major ¢ which have occurred in India in the last 20 years. List two

major destruction cai§ed 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?
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SOLUTIONS <°

[ Learners will be able to:
® Recognises solutions as homogeneous mixtures used in daily life.

(CG-1) PSTaM

e Defines the terms solute and solvent. (CG-1)
e Explains that solubility of most solids increases wi erature.

(CG-1)
<

o Identifies a saturated solution as one in whi
ensigy of a substance.

ore solute can
dissolve at a given temperature. (CG—1)

e Distinguishes between concentrated an

® TlAnalyses how mass and volume affec
(CG-1)

® ©® Measures Mass,Volume and thergiby density 61 substances. (CG-1)

Probe and Pondera

® What do you think is happening in the piéture above?

® What happens when yo o much sugar to your tea and it stops dissolving? How
can you solve this pro

® Why do sugar and salt disS@kve in water but not in 0il? Why is water considered a good
solvent? ‘

® Why are water bottl@sglisually tall and cylindrical in shape instead of spherical?
Share your question o

\tf .
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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 %8 3.1 Mixture of
components are evenly distributed throughout. sugar, salt, and water

Can you predict whether this mixture is uniform or not (Fig.

5.1) 7 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
is formed, where as when chalk powder or sand, or sawdust4
with water, the components are not evenly distributed. S
are known as non-uniform mixtures (Fig. 5.2(a) an
Example of uniform mixture: Saltwater, Air, Allo
Example of non-uniform mixture: Salad, o} 1xture
etc.

Let us explore the science of mixing thi

Fig. 5.2: Mixture of (a)
Sand and water; (b)
Sawdust and water

A uniform mixture, such as alt or sugar, and water,
is called a solution. Whenever a§blid is mixed with a liquid ‘
to form a solution, the s onent is called the solute, \ .'.4;'_’:*.—-Solute
and the liquid componen§jigfcalled the solvent. The solute 8908
dissolves in the solvent to $orm a solution (Fig. 5.3).

Solute + Solvent — Solution

When a solution is formed by mixing two liquids, it is Fig. 5.3: evenly distributed solute

not always clear which substance is dissolving particles in a solutions.
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
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 considered as the solvent, while oxygen,
Zinc  Copper Brass Solid argon, carbon dioxide, and other gases

Salt  Water Salt Water Liquid are considered as solutes.
Class 8 156 PHYSICAL SCIENCE
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We know air is a mixture.
Would a mixture of gases also
be considered a solution?
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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

[ Activity 5.1: Let us investigate

® Take mbler and fill it half with
What will happen if wa
we keep on adding | @ Addjone spgon of salt into it and stir well fill it
more salt in a given 1SSO mpletely (Fig. 5.5).

amount of water? adgally add a spoonful of salt into the glass

\. :

er and stir. Observe how many spoons of

salt you can add bef stops dissolving completely.

in Table 5.1.

One

Two
Three

Four

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?
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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 solugton (or Fig. 5.5:

solvent) is termed as its concentration. Depending upon th unt of  Unsaturated

solute present in a fixed quantity of solution, it can be ed a dplute solution

solution (less amount of solute) or a concentrated sol re amount

of solute). Dilute and concentrated are relative te
So, one can say in Activity 5.1, the soluti 1 dissolving

one spoon of salt is dilute as compared to 1

=<—Solution

two or more spoons of salt.

Can you now reflect — which sofation isfimore concentrated; 2
spoons of salt in 100 mL of water @t 4 s salt in 50 mL of water? < Undissolved

From Activity 5.1, we can s t the maximum amount of solute salt
that dissolves in a fixed quaatity of t vent is called its solubility. Fig. 5.6:

Does temperature e solubility of a solute? Saturated

Let us find out! solution

5.2.1 How does

| Activity 5.1:

® Take about 50 mL of water in a glass beaker and measure its temperature using a

e affect the solubility of a solute?

et us investigate

laboratory thermometer, say 25 °C.

® Add a spoonful of baking soda (sodium

hydrogen carbonate) to the water and stir _

until it dissolves. Continue adding smallL Be careful while using the

amounts of baking soda while stirring, till heating device.

some solid baking soda is left

undissolved at the bottom of the beaker.
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<«——Laboratory stand ® Now, heat the contents to 50 °C while stirring (Fig.
5.7).
® What happens to the undissolved baking soda?

tﬁ“bﬂ'r ﬂm?’ ® You will observe that it has dissolved.

ermometer

; I J ® Continue adding more baking soda while stirring
- (Glass ro

Beaker at this temperature until some solid baking soda

ater . d 1 d
‘) & containing remains undissolved.
Salsngenda ® Again, heat the contents further to 70 °C while
Wire gauze L .
continuing to stir. Whag do you observe?
Tripod stand . .
P ® The undissolved b soda dissolves.
Spiritlamp o What do you i s experiment?
solves more baking soda than
Fig. 5.7: Dissolution of water at 50 °© ount of baking soda dissolved in
baking soda in water water at 2§8C i

It has been found that for most o
increase in temperature. We can also sajfthat a sagurated solution at a particular temperature
behaves as an unsaturated solutiQiagi temprature is increased.

as a solvent for the preparation of medicinal
1, Siddha, and other traditional systems of medicine in India.

er substances as solvents for drug formulations, to help achieve
nefits 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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b ,{Do gases also dissolve in water?}

13

5.3 Solubility of Gases

Many gases, including oxygen, dissolve in water. Oxygen dissolyes in water only to a small
extent. Even though present in minute quantities, it is this diss@lved oxygen that sustains all
aquatic life, including plants, fishes, and other organisms.

It is a uniform mixture because the gases
dissolve evenly in water to form a solution. Doe
temperature affect the solubility of gases in liqui€
also? If so, how? It has been observed th

aquatic life (Fig. 5.8). On the oth

water warms up, the s ility i p e o
decreases. ig. 5.8: Aquatic species in water
\ 4
~ Now I u at the mixtures we use can be Ever heard of
of two ty unfform and non-uniform. Uniform Water Soluble gases:
mixtures ar@ycalled solutions, and their components Carbon dioxide
are not visible separately. In non-uniform mixtures, Ammonia
the components can be seen either with the naked :
: s . Chlorine
eye or with a magnifying device. Y. )
-  Nitrogen y

/T 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

Uniform mixtures : Homogeneous, consistent composition throughout.

L Non-Uniform mixtures : Heterogeneous, visibility distinct parts.
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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.

Fig. 5.9: Some A wooden stick and an iron rod may be ofgfe same size, yet the
objects float iron rod feels much heavier. When we say glat§iron is heavier than
while others wood, we are referring to a special prop oW density, which
sink in water describes the heaviness of an object.

s not the only factor that
in a particular liquid. J

Fig. 5.10 (a): Dense How do scientists define density?
forest 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
85 aunit volume of that substance. The density of a substance may be
el cxpressed mathematically using the formula:

Mass
Volume

Density =

Fig. 5.10 (b):
Less dense forest

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.
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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 (m*), respectively. Therefore, the SI unit of density is kilogram per
cubic metre, abbreviated as kg/m?’. 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/cm’.

Conversion factor for density

1 kg/m? = 1000 g/m* = 1000 g/1000 L=1 g/L =1 g/1000 mL = 1 g/1000 cm’

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

approximately 100 g.
Suppose the mass of an aluminium block is 27
density is 2.7 g/cm’. From this, it can be said that a

, 1ts
times denser than

1. Calculate the density of woode
2. The density of Carbon is 2.25

at is relative density of Carbon ?

Fig. 5.11:
Packed oil

packets of ghee or oil are labelled with a
eight of only say 910 grams (Fig. 5.11)?
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.
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You may measure the mass by doing the following activity.

| Activity 5.3: Let us investigate

® mana=

Fig. 5.12(a): Digital (Fig. 5.12(a)).

weighing balance

Fig. 5.12(b): Tare the balance
after placing a watch glass

balance

Fig. 5.12(c): Weighing
a solid object on digital

the pan.
® Note the reading on the

— Stone Qr solid (Yo
object

® Switch ON the digital weighing balance.

Digital ® Observe the initial reading on the digital weighing
weighing balance display.
balance ® [t should show a zero reading. If not, then we must

bring it to zero by pressing the tare or reset button

® Place a dry and clean watch glass or butter paper on

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

it is measured in newtons (N). Most balances (except two-pan

. Two-pan balance

‘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)).

J/
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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 m°. 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 (dm?)
or centimetre cube (cm?®). One centimetre cube is also written as one cc. Volume

of liquids is expressed in litres (L) which is equivalent to 1 dm’. A commonly pack of
used submultiple of a litre is millilitre (mL) which is equivalent cm’. buttermilk of
One of the common apparatuses used to 200 mL

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 markin
on the transparent body of the cylinder that indi
the volume of liquid in the measuring cyli
can use it to measure the desired amou

Measuring cylinders are avail
sizes to measure volume — 5 mL,
50 mL, 100 mL, 250 mL, g
accurately can these mea
Let us find out!

OO O
Fig. 5.15: Measuring cylinders of
different capacities

| Activity 5.4: Let%us observe and calculate

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)
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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

Q A Why are measuring cylinders For the measuring cylinder shown in Fig. 9.16, the
/ always designed narrow and| volume difference indicated between 10 mL and 20 mL,
tall instead of wider and short| or between 40 mL and 50 mL, is 10 mL.

like a beaker? 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

KQ mL.
The smallest volume that a measuring ¢ r can measure depends
on the capacity of the measuring cylind suallgyit is 0.1 mL in smaller
measuring cylinders with a capaci mL or 25 mL, itis 1 mL in
ml a 100 mL measuring cylinder, measuring cylinder,
é"m and 5 mL in a 500 mL meas Ader. Suppose we want to take
gjﬂ 70 mL of water. If we use a 3@ uring cylinder, it would not be
\_‘g—@ possible to measure 7, in one step. First, we have to
% : measure 50 mL wat 0 mL. Measuring volume in more
= than one step is ? On the other hand, ifa 250 mL or 500
*——Eﬁﬂ 1s used, the measurement can be done in one
= uld be reduced as the smallest volume that
% ders can measure is greater than that of a 100
%U g cylinder. Hence, a 100 mL measuring cylinder is the
— ¢ for this measurement.
==
- Actiffity 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,

" Fzg 5'161"_ J as shown in Fig. 5.17.
eas 7%% cy Ll "14€T" o Ifrequired, adjust the level of water in the measuring cylinder by adding
0 m

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.

Class 8 174 PHYSICAL SCIENCE



® QRG QY 0F FIICA 6RERIT 6316 QRIFR AT ?
® 6GlIGN 681G YRR 6R6E VR oIl ?
A9 ARAAEQ Ui 2R8I A0IQ YOI 2IYeR CLAR |

i l.'.i" —— — < i - e o
0 £ 1@ dngaqgeg 999 Qlee e 9 5.16 6@ 6QHIKIAAR IS ANYQ IR,
| 999 99 69l N9° 6816 @RQI| 1 |1 g 20 mL FIER BRI 40 mL S 50 mL

| aGQ@1 4 99° Rl QG ~ ) -
2918 QaI | 6Q 990 KGR AT 6298 10 mL |

@ 09QeR A1U6Q QRIS A°EYI 10 |
=7 604, 6915\ 68I¢' IAURR 10 + 10 = 1 mL OF A1 |
28lIQ, ¥ AI9R IRGQ AU AQIAIRAIQIS 21Kk 1Q 6816 4 6298 1 mL.
G 199 ARG 719 FAAIQAR! ATRE 2 LIRS TG ATEQ AR
Qe 1 ARIKQEISS 10 mL @/l 25 mL & L6216 (1199 ARAA6Q @l 0.1

I
I
=

TSw  mL, N9° 100 mL €199 IRGAER mL Q199 dREQEQ 2 mL, 9e°
=ul 500 mL ¢I9R IRSQ6Q 5 mL 62 | CI8e@QIIR 2I6A 70 mL @F 6a9IQ
:T_“ Qlgg | 9 2167 50 mL AU AN IQ 9, 6668 69N 2Q6Q 70 mL
E ae 138l AAQ 699 Al 1, 2AQ 50 mL @R AIdQIQ 9 I&° ¢I'd6Q
:-j 20 mL 1dR1q aRalll cgilyq )R 2a6Q 2IAeR I JRJUIFE! Q6% |
=.| dRAL6ER, 250 mL & 0 mL 9199 JRAEQ6Q 9Ll YRR <Id
=_:;_— RAULRQAIG 42Ia A0@Q! g4 AIRR, QIad AI9e dREaa 4301 6216
:;:. 21909 100 198 AREQ 0IQ AU Q2SI 6Q1g A0RG! FIAAN | 60¢ 1@
@ 2190 IS 100 mL 19 GREQ 6298 A6aiae Gag |
—
56 5.16 : NeRID 5.5 : 21Q aiIdel
100 mLQ a9 @ N@ AVGR JY6Q ¥@ ATl 8 gYml 199 RS Q9 | )
dagaq ® 5Q 5.17 6Q 69¢IKIRARI IR, 19 INWAEQR 2IFIR 08 A4S

A16Q U16Q @R QR |
® JQ ZIRFYR 29 QU AILYY6Q g ISR KR TR @A QLA @A

g ARAA6Q FAQ A 50 mLOG ALe AAIR @ |

® JIFQ dEE QY REM QECT 6QYQ 64 AIIR INAQ VPEQ IR IR @7 JF YT Q& |
2 99999 ‘671a9eq’ QLI (09 5.18) |

® GF A ANIRY AFLIR GAR I IR FAARY OF 2°F LG 6AIR RSS! AU
ANAAER 2JQl 999 AR |

® 0Q 5.18 6Q 6QHILIRIRI AIOYIFYL] AVY YA AAAEQ 21 699Q 6F7ARIQ R
QUG ALE ATR Q6L Glal PEG QA |

84 6g1&N 175 SRR SRS



[l

@1

Il

I
[}
I
Py ——
I

o
]

{

e Meniscus

|

i

|

=
Fig. 5.17: Pouring water
into the measuring cylinder

I wonder how the
level of a coloured
liquid is measured?

container.

In case of coloured Li

the top of the meniscu
Determining volume

[ Activity 5.6:

® Collect various
dice.
® Measure the length (1), 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 =1x w X h
Volume =25 cm x 18 cm x 2 cm = 900 cm?
® 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.

id objects with regular shapes

s calculate

jects with a cuboid shapes, such as a notebook, a shoe box, or a
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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?

Fig. 5.19: Level of® Record the final volume after the level rises, say 55gnL, as shown in Fig.

water 5.19(b).
in the measuring ® Subtract the initial volume from the final vol r the object is put
cylinder into the measuring cylinder. This is the v j

(a) Without object;® Record your observations in Table 5.2.
(b) With object _-

1. Stone
2. Metal key
3.  Any other

The values of volume are obtained in units of mL, which
can be written in the equivalent unit cm?® for solids. J

L
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:

Mass 16.40(3)g _ 3.28g/cm3

Density = =
y Volume Scm
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Let us dig deeper!
Did you know that our planet, Earth, is

Crust

composed of several layers, such as crust, upper Upper mantle

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 Fig.
compact.

Lower mantle
Outer core (liquid)

Inner core (solid)

0: Layers of Earth

efore large ships were

1). Bafnbdo was used because it is light,
w, and floats easily on water. People

d bamboo poles together to make rafts

I small boats for fishing, trading, and

Fig. 5.21: Bamboo raft water crossing water bodies. Wooden logs,
especially from strong were either hollowed out to make boats or used as
rafts. These simp S, e from locally available materials, were important

for moving around@nd’comfiecting different places. Even today, similar traditional m
boats made of bamb@p or wood are used in some regions—not just for transport, |
kbut also as tourist attractions.

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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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 ...

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
structure—the  particles arrange
themselves in a way that take
space. This process is called ex
occupies a larger volume,i i reases. As a result, ice becomes lighter

than liquid water and fi
. lakes and oceans becatigegiCe floats, it forms a layer on top, keeping the water
® underneath wa [a fish and other creatures to survive, even in extremely

@ cold weather.

¢ Take a glass tumbler and fill it with tap water. Carefully
place a raw whole egg into the water and observe what Fig. 5.24: Raw
happens. You will notice that the egg sinks to the bottom "/10/e €gg sinks in

i
(Fig. 5.24). e
m’\ ¢ 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.

oy
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Class 8

mixture.
In the solution formed by dissolva
known as a solute and the liquidf@€ompo
In a solution formed by mixi iqui
is known as solute and th ent is called solvent.

In air, nitrogen is conside lvent, while oxygen, argon, carbon dioxide,
and other gases are consider

A solution in wh maximum amount of solute has been dissolved, and no
more of it can b ved at that temperature is called a saturated solution.

A solution g ore solute can be dissolved at a given temperature is called
an unsatura i
Solubility is

liquid, the solid component is
known as a solvent.

aximum amount of solute that can be dissolved in a fixed quantity
lution 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.
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1. Define the following:

a) Solution b) Solute c¢) Solvent

d) Saturated solution e¢) Unsaturated solution  f) Solubility

g) Mass h) Volume 1) 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 0 lacement, where the

solid is in water and the
i1) The max1mum amount of

iii) Generally, the density

iv) The solution in which glucose has compliétely,

glucose can dissolve.

4. You pour oil into a glass containing somg/water.

tell you?

1)  Oil is denser than water

11) Water is denser than oil

111) Oil and water have the same dengi

1v) Oil dissolves in wate @
g

5. You are provided with 4

evel is measured.
ata

wat

floats on top. What does this

imental setup as shown in Fig. 5.26(a) and 5.26(b). On

keeping the test tube (Flg 26b) in a beaker containing hot water (~70 °C), the water

Glass tube

——— Test tube

(a) Fig. 5.25

pw does it affect the density?

Water level

Test tube

Beaker

[ .
—— containing

hot water

Class 8 186

PHYSICAL SCIENCE



]
1. 9 909 ARl 6
a) Q96| b) Q1Y ) Q9 d) A°Qg Qadl e) AA°QY QR
f) @adlael g 949 h) glgee i) QLS
2. QIOQ A0S @eQdN :
A. 645N Qg 296Q AR 671G 9@ B. Q% 699T% 96 QIIRIQl 9F

C. @ 96l 62129l 2ge D. 6915\ 999 68e
3. gQI? 996 9 | -
i) 9@ @09 9ZQ NS AAAIQS 8T Il 1Y AAIKIRAIMLAR0I69 0ag 1§
T Q2191 99° 9Rge9 A9 QAN |
i) 9@ aae I0eIgI6a 6716 6% adIeQ CNEIIQYQ 62IRAIQAS

i) ARJIIQEIGE FIATIGIER & AL AILS!
iv) 699 98169 IR QI8 A% QAR
el qeRIR Q190 6TIRAI6Q AL,

4. Q6F1 A8 R 29I IR GIY6Q 60R IS

Q'8 SR ?

i) 6OM @F 26TV SRS AIQ

i) @@ 6en 26A R AIQ

iii) 69R Y° ¥R AIGe! AR

iv) 6OM PREQ Q91
5. 0@ 5.26(a) NS° 5

RALIQE | IR

RS ARIEQ IR

Q° e 59 QI9AIGIER IR

NG Q96 QRIAN |
com oM@Fea IR 6aYS | 1261 G6¢

Q 6941KIRR! IQ QAR Y@ JQIVNYRD Mgl IR
°C) &Rl IR YRREQ AUV @1 (9Q 5.26(b)) AGRI QIQl,
| @I AIKAIQ @AQ JRUYe @6Q ?

@Ie w1

(~

@n 4
AU @1

i AR A1
QDN @R Qe QI 2l IRQ
Qe
@) 56 5.25

~

1 A4S QAR SIFEQ ARIQA XA 28 9§ 920 XA ......

84 6g1&N 187 SRR SRS



6.
7.

8.
9. Analyse Fig. 5.25(a) and 5.25(b). Why does

10.

11.

12.
13.

14.

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.

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?

An object has a mass of 400 g and a volume of 40 cm?. What is its density?

the unpeeled orange float, while the peeled
one sinks? Explain.

and a volume of 60 cm?®. Which object is denser?
Reema has a piece of modeling clay that weighs
compact cube that has a volume of 60 cm®. L
Predict what will happen to its density.

A block of iron has a mass of 600 g and a
Ravi lives on the ground floor of an apa
first floor. Both flats receive water fi

What is the most appropriate rgaso
A. Water becomes heavier agfit flo
B. The water tank contains atgr for the ground floor
C. The length of the pipe conn o the ground floor is longer

: increases due to a greater height of the water column

a given tempgrature.
111) No more solute can be dissolved into the saturated solution at that temperature.

1v) A saturated solution forms only at high temperatures.

Reflect on the question framed by your friends and try to answer....
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10.

11.

12.
13.
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15. State whether the statements given below are True [T] or False [F]. Correct the false
statements.
1) Oxygen gas is more soluble in hot water rather than in cold water.
i1) A mixture of sand and water is a solution.
iiil) 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.

water, vinegar, and oil. Compare the solubili
record your observations.
® Debate in class — Is water truly the mosf versati vent?

Ningel village in Manip oubal district is a place where salt is still produced
using traditional m . illage has a few salt wells, one of which is lined with
a 100-year-old tree t d into the ground to draw up salty water. A few families
mostly women, continu@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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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.

3.

4.

5. Microbes are tiny, organisms that ca

6. Some bacteria are helpful, but gome bac
Observe the picture and fill t ks & table.

1. Non Living things

2. Living things

3. What are the things that can be observed with
magnifier?

a In the picture Plants / Animals

Wild animals

Animals in water

Birds and plants

Small animals on land

In magnifier
N\ g J

Draw a picture with different types of plants and animals in your notebook.
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“. ‘ 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.

UNDERSTAND >

Read and Explain: The teacher reads the sentencesgand explains the

key words.

1.

2.
3.

4.
5.

The "Curd Mystery” Picture

Discussion Points:

e What is the 'magi redientt’ in
buttermilk that milk into
curd?

e Why can't we heWhelpers' that

A microscope is a tool used to see tiny thin

A magnifier is a lens that makes small obj larger.
Fermented foods use beneficial bacterigfto rove your digestion and
health.

Visible things are objects we can see
Invisible things are too small to gee wi

aked eyes.

Did the curd form on its own?

changed the m urd?
Visible vs Invisile: 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? WORKING._(Lactopecloe)

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.
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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

UNDERSTAND >

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

key words.

1.

2B L

Germs are tiny, harmful organisms that can enter bodies and make
us fall sick.

Practicing personal hygiene, like washing keeps us clean and
healthy.

Brushing our teeth and sleeping on tj d healthy habits.

We must stay away from harmful sub ike alcohol and tobacco to
protect our bodies.

Regular physical exercise, like riinninggor playing, makes our heart and
muscles healthy.

Hormones are special chenficals j body that act like messengers to

control
“HOW UNHYGIENIC HABITS SPREAD GERMS AND CAUSE DISEASE”

| “HOW UNHYGIENIC

PREVENT DISEASE: PERSONAL HYGIENE & HEALTHY HABITS

(5725;) Handwashing “-"“"m W

=AN ——

A. Put a tick mark (v') under good habit and put wrong (X) markunderthe

sentence O

B. Write the list of good and bad habits in your note book.
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Read an Recite: The teacher read the words and make the students

to read and recite.

Balanced diet Physical exercise = Junk food Deficiency diseases

anemia gdoiter scurvy

UNDERSTAND >

Read and Explain: The teacher reads the sentences and explains the
key words.

o 0 os W b=

A balanced diet gives our body all the nutrie
Eating too much junk food is not good fo
proper nutrients.

If our body does not get enough vitamingor m

ealth 'because it lacks

rals, we may suffer from
deficiency diseases.
A person with anaemia feels ve a red because their blood
lacks iron.

Goitreis a disease that causes afswellifig near the neck due to a lack of
iodine in the diet.

Scurvy is a disease that make ums bleed when we do not eat enough
VitaminC. - | e

HOW A DIET LEADS TO
©DEFICIENCY DISEASES.

L€ SICKNESS | |

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.
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Read an 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.

UNDERSTAND >

Read and Explain: The teacher reads the sentencegfand explains the

key words.

OCRONDOEWN =

A habitat is the natural home where a plan imaNives
Many wild animals, like tigers and elepha the forest
Living things can breathe, grow, and eir own.
Non-living things, like rocks and wa eed food.
Clean air is essential for all living thi .

Plants and animals cannot su esh water

Plants need healthy soil to growfitheir

Sun light is, energy source lants.

Green plants make their o ugh photosynthesis.

B Write the name o e babitat shown in the picture.

Observe the picture
and write your fifeings
under correct he

Living things Non-living things

Is there any relationship between living and non-living things? Think

and discuss with your friends.
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"Read Recite: The teacher read the words and make the students

to read and recite.

Aquatic Terrestrial Herbivorous  Carnivorous Omnivorous

Mushrooms  Natural resources Biodiversity Farming.

UNDERSTAND >

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

key words.

1.
2.
3.
4.
5.
6.
7.
8.
9.
0.

Animals find their food by eating plants or ot

Fish are aquatic animals because they liv water.
Elephants and cows are terrestrial ani
Herbivorous animals eat only plants, li or rabbit.

Carnivorous animals eat other anim e a Hon or tiger.
Omnivorous animals, like crows eat both plants and meat
Mushrooms are types of fungusfthat n dead plants or soil.
Water, air, and soil are valuablefatural resources from the Earth.
Biodiversity refers to the w, ety of all life on Earth.

Many people in our villagellivi rough farming crops.

Type Herbivoro ivorous | Omnivorous | Aquatic | Terrestrial

Animals

Observe the pi§ure
and write your findings :>
under correct heading

J

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.
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s

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.

UNDERSTAND >

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

key words.
1. Breathing, and eating food are essential life proc for all living things.
2. Respiration is the process where living thin reathg in oxygen to get
energy.
3. Photosynthesis is the process by whic ts use sunlight to
make their own food.
4. Reproduction is the method by whicli¥iying things produce young ones

Observe the picturefand
answer the questions and |{fy

Name the groups.

= Ao DR

N

of their own kind.
Birds are oviparous animals because th@y lay eggs that hatch into chicks.

Cows and humans are vivi se they give birth to young ones.
Nutrients are the useful s s found in food that help our bodies
grow strong and stay healthy.

The hard wood tha et frofn large trees is called timber.

Ch th&gight answer.

GROUP - B

GROUP - A

GROUP - B

Which group animals have ears out side
Which group animals have hair on the skin
Which group animals lay eggs
Which group animals give birth to babies

Which is the Oviparous animal? ( )
a) Rat b) cat c) dog d) frog

Which is the Viviparous animal? ( )
a) ostrich b) lizard c) fish d) donkey
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Read an 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.

-ﬂ.&M’ & L b

"OU EARTH OUR RESOURCES

| 2 EARTH A SPECIAI. PLANET . WE ALL NEED AR

@ OUR SOLAR SYSTEM

@ LIFE NEEDS WATER

Observe the ' 4 e e
picture and read AR D, W ,-”.
(8) RENEWABLE SOURCES ! S
the sentences {j} ;
. NON RENEWABLE SOURCES
given below. N Py
Read and Explain: The teacher reads es and explains the

key words.
. There are eight planets in our solaf”syste
. The Earth is the special planet where we
. We cannot see air, but we kn 1Sall
. Life cannot exist without wafer;

o O W N =

\]

©

. Plants grow their root:
. Rocks are the very L

. Useful material

1 live, with land, water, and air.
ound us because we breathe it.
eed it for drinking, washing, and

growing crops.

im the t6pflayer of the Earth, which is called soil.
tural stones that make up mountains and
hills.

nature, like water, timber, and soil, are natural
resources.

. Sunlight and air renewable sources because they will not run out.
. Coal and petrol arethon-renewable sources because they take millions of

years to form and can be used.

Observe the picture and write the differences between Renewable
sources, Non-renewable sources in the table.

(Renewable Non-renewablt;
sources sources
1 1
2 2
3 3
4 4 Y,
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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

UNDERSTAND >

Read and Explain: The teacher reads the sentenc
key words.
1.

2.

and explains the

A farm is land used for ol UNDER LTURE
growing crops.
Crops are plants grown by

farmers for food. &
Farmers use agricultural
tools to grow crops in the.
land.

Cultivation is the process g
preparing land and growi

@CROP Y,

@&

plants.

Food miles measur distafice food travels to reach us.
Fertilizers are ch added to soil to help plants grow.
Manure is natural te used to enrich the soil.

Weeds are un nts that grow among crops.

Irrigation is th pply of water to crops.

Harvesting is th&act of gathering mature crops.

Climatic conditions like rain and heat affect plant growth.
Crop yield is the total amount of food produced.

Write answers to the following questions.

a)

b)
c)

Name the weed in paddy crop?
Identify the differences between manure and
fertilizers?

Write the names of agricultural tools you have seen.

" wnictiruna
| FERTILIZER .
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The Invisible Living World

( .
Learners will be able to:

e Able to define microorganisms.(CG-3) :

e (lassify different types of microorganisms.(CG-3) DECEES

e Give examples of each kind with reference to their observation of the
surroundings.(CG-3)

e (Conduct simple experiments to observe microorgani

e Record their observation and compare their charaggeristic

e Explain the application of microorganisms in ay life.(CG-3)

—

® Have you ever wondered what you mighi see if the invisible world around you became

visible?

® How do you think your observati 1Shidden world might change the way you think
about size, complexity, or even wha ts as ‘living’?

® Have you thought how ff€sefiny living beings interact with each other?

® Share your questions.




<ol @1 W6l

(~ <
slAlIes....

ZGRNQNFTQ A°RI GQUS @Q6L 1(CG-3)
309 gRIeQ AYR1LAIeE 9919ad Ka6Q I(CG-3)

® Q671 6R6Q VIR @ Gl FIRUINER ASPAQHY YIVLT Qg Q8 99, 6669
@8 A9 6QgQ ?

® (@ 298N R99Q Adu6Rd 69 & 2IR1Q, GRS @A F19Q 69K
AP Qg ‘P17 6QIM JAPTTRREY, 64 YVLER QF FRNRUIAG @A]
JPQRe FAIAQ 6]IR ?

® Q6¢1 6R6R 92 QA RIQA6R JAIQ ALE @AQA YORY FQG ?

® QAQgY @ AQIAS |
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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 livimg beings. Just look around

— there are so many beautiful plants and animals! They are hapes, sizes, and colours.

called organisms. Have you ever noticed the s
to the naked eye? Think about it — how smal
You might have seen some people usi

better? Or what happens when we use i lass to observe something?

9

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?

Fig. 1.1: Round-bottom For a long time, people were curious to explore the tiny
flask 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?

(Cless a4 BIOLOGY
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Ever heard of...

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, Antoni
Leeuwenhoek, a Dutch scientist, made
lenses that allowed him to build
microscopes. He was the first pers
see and describe tiny living things like ba

and blood cells. Because , he is
as the Father of Microbi

(D)

an
ter

MICROGRAPHIA:

OR SOME

Phyfiological -~ Defcriptions

OF

MINUTE BODIES

MADE BY
MAGNIFYING GLASSES:
WITH

Osservarions and INouiriEs thereupon.

By R.HOOKE, Eélfow of the RoyaL SocieTyY.

LONDON, Printed by Jo. Martyn, and Ja. Allefiry, Printers to the

RovaL SocIETy,and are to be sold at their Shop at the BeZ
8. Paul’s Church-yard. MDC LXV.

Fig. 1.2: (a) Micrographia book; (b) Microscope of Robert Hooke;
(c) Cork cells as published in the Micrographia

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.

Class 8 216 BIOLOGY
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4
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. ) h

Fig. 1.3: (a)
Removing

® Take one piece of onion and pull out the thin, transparent layer fromits  onion peel from

® Cut the onion bulb vertically into pieces.

inner surface with the help of forceps. This layer is called the onion an

peel. onion bulb

® Place the peel in a petri dish containing a few drops of safranin@ed-coloured stain)

Ip us see them

~

Z N

Oni Glycerin (<
nion peel N

® With the help of thin brush transfer the onion peg 4

to another petri dish containing water to rinsg theh a2 @ 4 |
peel and remove extra stain. N~ L= Sl /

the glass slide using a thin brush, e cs in 4 .

not %reak or fold. : : o SZ/ Mlcros
® Put a drop of glycerin over the onion peel#n the 457 i
slide. =L

® The glycerin will preve

improve clarity for bette

® Slowly place a c
needle, such that n

= Cell membrane

|
;o 0 Nucleus
Cytoplasm

glycerin around the edges of the coverslip.
® View the slide under a microscope or a foldscope.
Compare it with Fig. 1.3(c). e
@ 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

" Vacuole

plants are made up of cells. What do you think the  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

body of an animal is made of?
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l Activity 1.3: Let us investigate

® 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.

® Addadrop 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 fmove the excess glycerin
from the edges of the coverslip using blotting p

® Observe the slide under a microscope and dr. e in your notebook.

What did you
structure as sh i

? Yowwill observe a polygon shaped
. These are cheek cells, which

\ o

Nucleus <

\ £ the ce ion peel in Activity 1.2 (Fig.1.3(c)) and human
Fig. 1.4: Mount of human cheek cells in Activity 1.4?
cheek cells
You have obse t cells have three main parts — a thin outer lining, a central
region, anda s un cture inside it. The outer layer is called the cell membrane.
The round struc e middle is the nucleus, which is also covered by a thin

membrane. The sp8ge 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 1s
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.
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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.

A Slep Iurthe

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 substangss, get rid

=TT T

Fig. 1.5: A schemagic drawing of (a) An animal cell and (b) A plant cell.

|
I
I
I
I
I
I
I
L (The colours are to Show different parts of the cell)

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? (a) Muscle cell
1.1.1 Variation in shape and structure of cells 9

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 ~ (b) Nerve cell
organisms. Why do cells look so different from each other? Does the shape and Fig. 1.6: Different
structure of a cell relate to its function? cells in humans

Class 8 222 BIOLOGY
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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
oup of muscle cells are

digestive system are made up of different types of cells.

present in the food pipe. These cells contract and relax i ave-like manner, pushing

1.2: What Arc the 1 evels of Organisation in the
Body of @ wiving ©C:rganism?

Wing organism is organised in a complex way. Cell
1s the basic unit of life, just like a brick is the basic unit of
. 1.3d). A group of similar cells forms a tissue (Fig. 1.7b).
tissues are organised to form an organ (Fig. 1.7c). Several
ork together to form an organ system that performs a major
fumction of the body (Fig. 1.7d). All the organ systems together make
up a complete organism (Fig. 1.7¢) — 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
@ ORgamism repeatedly to form a complete living being made up of many cells. Such
Fig. 1.7. levels of " living beings are called multicellular organisms. Animals, including
organisation of life hymans, and plants are all examples of multicellular organisms.
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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
“2 nourishes the cell during its continued development.

Some living organisms are made up of just one or very few are so small that
they can not be seen with the naked eye. These are icroorganisms. Some
microorganisms, like bacteria and Amoeba, are made ofyju nicellular). Others,
like some fungi and algae, have many cells (multic roorganism are found all
around us — in water, soil, air, and even inside our ut hat do thelr cells look like?

Are they like the plant and animal cells we just
the cells of a microorganism, again, we need t@fuse a microScope which magnifies their size
and makes them visible to us. Scientists have%also crgated a low-cost and foldable paper
microscope or foldscope. Foldscopes wiay ¢ the same level of details like high-
powered laboratory microscopes. Ho , thBse make microscopic world accessible to
many people.

Let us now take a close t the fascinating world of microbes.

Activity 1.4: Let bserve pond water/
stagnant wate

® Take a container and'€ollect 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.

9

l Activity 1.5: Let us observe soil suspension

® 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.
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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
2d means living beings) or microbes.

Fig. 1.8. .
OZ?servation. s -
of soil p| Activity 1.6: Let us study
under the
microscope

A group of students studying in Grade 8 perfo
collected information from the library and internet.

ivities®.4 and 1.5. They also
d the data obtained after

Remarks

Single cell, moving,
irregular shape

Single cell, moves from one place to
another, movement takes place with
the help of specialised structures

2. Parameceium
(Protozoa)

Chlamydomonas | %/ * |Single cell, looks green because of the

3. (Algae) 47% presence of green pigment, movement
3!

takes place with the help of specialised
| structures
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Table 1.2: Organisms present in soil suspension

S. No. Diagram Remarks

| Bread mould -‘: ‘I‘ Branched filament without

(Fungi) j.|.'__.'." chlorophyll having sac-like
% | structure

Jﬁ&%#.f Branched filament without
2. Mould (Fungi) "¢ |chlorophyll &)rush-like
' " | structure

erigal, presence of chlorophyll
eengpigment

erical, comma, spiral or rod-
shaped, one long hair-like
structure and many small hair-like
projections around the cell

4. Bacteria
—
3 %

NG J

of these microorganisms or something different? Record
in your class. In Tables 1.1 and 1.2, you have identified a

microscope — a devic€ that magnifies them 100 to 400 times. Though microorganisms
are small in size, they play an important role in our lives.

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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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
F’,ﬁic]rf;rg%m?h infected by microbes. But where did these microbes come from? How did they
growing onit.  come in contact with the food? This happens becauge microorganisms can be
found everywhere, be it in water, soil, air, or eve ome food items.

ou cafuse a foldscope or a
scope to explore surfaces of
, stenis, roots, or any other part
em. Like plants and animals,

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 thes

diversity. Some of them can even be
found in extreme climatic conditions,
such as hot water springs and snow

organisms to grow on them. cold zones as well as at moderate
temperatures. You already know some

of these organisms li our bodies, especially in our gut! You have studied in the
chapter ‘Life Proces Animals’ in Grade 7 General Science that our intestine has
many bacteria t Ip Mydigestion. Like plants and animals, microorganisms vary in
shape, size, and s Nin 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.

l 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.
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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? \, E=—=—"="%}.
Fig. 1.10: Recycling of

In Activity 1.6, you saw that soil contains various kinds . .
nutrients by making manure

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 g€ar your house collecting
dry leaves and plant waste and putting them into pits. Do ye#f n@w understand why they
do this? It is to make natural manure.

A Step Further

Compost Vs Manure: compost is made from pl8
by decomposition of plant organic materialggvia :
urine and decomposed naturally, it has g 1] Sthell unlike compost . Both

ﬁompost and manure are formed with aticroorganisms.( Decomposers)

word ‘Krimi’ which ¥different tiny entities including ‘Drishya’
(visible) and ‘ A

L beneficial and h

gvisible). Various Vedic texts mention their
ects. Atharvaveda also refers to ‘Krimi’.

If you look around‘@arefully, 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 1s 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.

Class 8 234 BIOLOGY
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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 cogl¢ing, heating, generating
electricity, and to even run vehicles.

Be a Scientist

Dr. Ananda Mohan Chakrabarty (1
who studied bacteria. In 1
bacterium that could break d@wn oil gpills, helping to clean
the environment. His di ed a patent in 1980.
Patent is a copyrigh
can copy, use or sell
His work sho how organisms could be used to

solve envj tal problems like pollution. He is ™=
remembere is contributions to science and for protecting the

enviro t ustig microbes. What are the other problems which you think
=4 can be ith the help of microorganisms?

How dees the diversity of microorganisms help in our kitchen?
1.4.2 Microorganisms and food

4 \ Let us try to understand by performing activities in the kitchen.
{ g ) o

Activity 1.8: Let us perform

(a) Dough in bowl A
o ® Take two bowls A and B.
3 ® In each, take 200 g of flour (atta or maida) and add a pinch of sugar.
ot ® Now, in bowl A, add a small amount of yeast powder and mix it well
_— with the flour.
(b) Dough in bowl B g [ howl B, do not add any yeast, so that we can compare the results of

Fig. 1.11: Change in
the volume of flour the two bowls.

after addition of veast, ~ ® Knead the flour of the two bowls with warm water to make soft dough
sugar, and warm water (Fig. 1.11).
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® Cover the dough with a damp cloth and keep it in a warm place.
® Observe both the bowls after 45 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 flufty, 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, ives the dough a slightly
different smell. This special property of yeast is usedgi
cakes, and more! In addition to yeast, some bactg stich as Lactobacillus, help in
fermentation of batter for making 1dli and dosa, 2 “taking bhatura.

l Activity 1.9: Let us prepare

® Take two small glass bowls — lab&hthem ‘A’ and ‘B’.
® Pour lukewarm milk in bowd’A, cold milk in bowl B.

® Now, add a small spoonful of Curd ¢ each bowl and mix well using a spoon.

® Cover both bowls. bowl A 1n a warm place and bowl B in a cool place (like a
refrigerator) for a urs or overnight.

® Observe the €han he 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 Change in the
appearance of milk colour of milk

Possible

Reason

Prediction

Observation
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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 curd sour. These bacteria

grow well in warm condig@ns. Thagis why curd is formed

Fig. 1.12: Root nodules of
Cowpea plant which in bowl A but not in
contain Rhizobium We can ca microorganisms into different
categories, such as protozoa, fungi, bacteria, s gae,qand more. Some bacteria, such as
Rhizobium, form the swollen regions call¢d nodul live in them as shown in Fig. 1.12.
Roots of certain legumes, such as beansgpeas, @id lentils have root nodules that contain
Rhizobium bacteria. These bactegia tra n from the air and make it useful for the
plants. This helps plants grow bet 1tholit chemical fertilisers. That is why farmers grow
legumes in rotation with crops. This naturally increases the nitrogen in the soil and
keeps it healthy for the p.
1.4.3 Amazing mi

oalgae: tiny helpers in water

pic plant-like organisms that live in water, soil, air, and even
on trees. They makeSgheir 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.

(Cless 20 BIOLOGY
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Ever heard of...

Spirulina, a microalgae, is called a superfood because
of its health benefits. Spirulina is also a good source

of vitamin B, which is essential for our body. It has a

12°
lot of protein— more than 60 per cent of its body

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 sunli
2. Cover the tank with a shade net, or keep the tank at a plage 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. o
6. After 3—6 weeks, Spirulina may be harvested N gy 4N

from the tank by filtering it through a

Conservation of microalgae is a goodpractige for ensuring food security T
The body of all livinggdrganisms are made up ol tiny building blocks called cells. A
single cell contains various §@mponents 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
. .. . T nucleoid
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 ~ cseooc A D0
. . . & PP i
made up of just one cell. These are called unicellular (single- = ' = A VR
. . ol . BN BN T W 5
celled) organisms. They carry out all the functions necessary for e - . m&v

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

. P . lticellul xampie, y g Fig. 1.13: A bacterial
while mould is a multicellular fungus. cell showing the

nucleoid region
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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 naffgnifies the cell about

animal cells also have some differences. Unders

how these organisms function differently.

In this chapter, we have learnt about thg benefi€ial microorganisms. However, there
are some microbes that cause diseasgs i ts and animals including humans. We will

learn about some of the diseases caused crobes in the next chapter.
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Snapshots

4 Microorganisms are small-sized organisms and are not visible to the unaided
eye.

4 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 glants and animals
are multicellular.
4 The cell is a basic unit of life.

4 The body of all living organisms is made up o contains various
components which help the organisms per eiffunctions and survive.

4 A typical cell is bounded by a cell membran ed cytoplasm and contains
a nucleus. Plant, fungal, and bacteffal cell an extra covering, called a
cell wall, around the cell me cBact lack a well-defined nucleus.

¢ Cells differ in shape and sizéd T ape is related to the function performed
by them.

4 Bacteria, fungi, an zoa are different kinds of microorganisms.

4 Viruses are also small§l size, but they are different from other microorganisms

4 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.

4 Yeasts are fungi which are used in the process of making breads, cakes, pastries,
idlis, dosas, and bhaturas.

4 Lactobacillus is used in the curd formation at home and fermentation process

in food industry. i
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Keep the curiosity alive

)
1. Various parts of a cell are given below. e
Write them in the appropriate places in the =~ ommontoalthree cells =
following diagram. \‘:
Nucleus Cytoplasm — =
Chloroplast Cell wall only in Bacterial Cell Only in Plant Cell
Cell membrane Nucleoid
2. Visali took two test tubes and marked them A and B. She p poonfuls

of sugar solution in each of the test tubes. In test tube B, ded a'Spoonful

of yeast. Then she attached two incompletely inflate
of each test tube. She kept the set-up in a wa ace, a from sunlight.
(1) What do you predict will happen after 3—4 ? Shggobserved that the

balloon attached to test tube B was gnflated. can be a possible

explanation for this?

(a) Water evaporated in test tfibe d the balloon with the water ~ Fig. 1.14:
vapour. Experimental
(b) The warm atmosphier@lexpanded the air inside the test tube B, which sel-up

(¢) Yeastpro gside the test tube B which inflated the balloon.
(d) Sugar reacted”with warm air, which produced gas, eventually
lloon.

(i1) 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

inflating the

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?
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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.
(i1) I make bread and cakes soft and fluffy.
(ii1) I live in the roots of pulse crops and provide nutrieafs for their growth.

6. Devise an experiment to test that microorganismsdaced optinal temperature,

air, and moisture for their growth.

7. Take 2 slices of bread. Place one slice in aggplate n€ar the sink. Place the other
slice in the refrigerator. Compare after thr s. Npte your observations. Give

reasons for your observations.

o,

8. A student observes that whe ft gut for a day, it becomes more sour.

What can be two possible € s for this observation?

9. Observe the set-up giwen in FigW#¥'5 and answer the following questions.

(1) What happens gar solution in flask A?

(i) What do bsefg in test tube B after four hours? Why do you think this
happene

(ii1)) What wouldhappen if yeast was not added in flask A?

»

A B
Fig. 1.15 : Experimental set-up

Warm sugar
solution + Yeast

Lime water
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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 @it help of your parents and

teachers, list some traditional food items from your drea that utilise the process of

fermentation. Investigate the ingredients used i
food items; the method of preparing thead? th

fermentation of the food, and the cul

food.
® Study the different parts of &ma

microscope/foldscope. Take th

paration of these fermented
oorganism responsible for the

af@nutgigtonal importance of the fermented

s mushroom using a magnifying glass and

of students from senior classes and explore the

internal structure @ ent parts of mushrooms under the microscope/foldscope in

your school tory

® Interact with alg€ntrepreneur and learn the steps for cultivation of mushroom.

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

r
Learners will be able to:

® Explain the ways to follow for being healthy.(CG-4)

® Differentiate between communicable and non-communicable

ases.(CG-4)

® Conduct simple investigations to know the causes of coMmnunicable
diseases.(CG-6)

® Apply the knowledge of being healthy in daily lifg,b good health.(CG-4)

® Describe the ability of our body to fight againgtfdi

® Appreciates the contributions of scientists 1

®

Probe and Ponder |

How does your body respond to affinfection such as common cold?
We rarely see cases of sma these days, but diseases like diabetes and heart
problems are more com

new types of diseases?

How do emotions {like or worry affect us and make us sick?

Why do some grouPs g ple get affected more than others during disease outbreaks?
Share your questio Bullet

in Board

; and more g £
11.4% of adults are : ICMR Report | Fa,
suffering from diabetes, . o

‘oga for the mnd, > S —
body, and sou ; Yoga reduces stress and .
e _Improves concentration

- lean W
- T Drinking enouUgE & S bome
D oy i and managing isks |
iabetes & heart disease are| diseases reduces “e“}“

<7 high in young people: WHO

| High sugar intake leads |
#¥% to tooth decay and
i _ - v >
Air polluton isa subl\c Retgula,rly spending ti;nle'i]n Ith Social media overuse.
rgency — nature improves mental heal .
health emerg and overall well-being N A leads to |@'ﬂe§$l
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2.1 Health: Is It More Than Not Falling Sick?

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.

Activity 2.1: Let us observe

iends in his new

A Grade 8 student moved to a new school in another ¢i ith no

environment and busy parents, he felt lonely. To cope,

social media, but this made him feel worse. He st to make
friends, had headaches, lost weight, and could not . A doctor
advised less screen time and meeting a coun : ol counsellor sl
Vy e :
. . . . . vy e®e
arranged help to support him in making roving his health. | 3— P33

Think and Reflect: What was the c
How did his habits and surroundings a

y’s health problems? S8 1

Social

Fig. 2.1: Aspects of

As per the World Health ization (WHO), health is defined as a health
‘state of complete physical, , and social well-being, and not merely the absence of
disease’ (Fig. 2.1). A h pewgon can perform various tasks more efficiently and cope
well in different and dif sit@ations. A healthy person can adjust well with peer groups

and other members of socigty. Let us understand more about health.

Our scientific heritage

Ayurveda teaches us that true health is a balance of body, mind, and surroundings.

pYUS,, Following dinacharya (daily routine) and ritucharya
M

oé" f 4},& (seasonal routine) helps maintain this balance. Eating fresh,
5 ‘sQ Fq % wholesome food suited to one’s prakriti (body constitution)
e @O 2 isessential. Regular exercise, cleanliness, restful sleep, and
J L a calm mind support overall well-being. This can also be
<> achieved through practices like yoga, meditation, and

mindfulness.
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2.2 How Can We Stay Healthy?

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?

Activity 2.2: Let us list

+» List some good habits that your parents, teacheg$, or elders often encourage

« @ Keep yourself clean and maintain peg
Eat a balanced dlet ® Eat a healthy and balanced diet.
® Exercise regularly.
® Make time to relax or meditate d
“»Now, think about habits tifat are n d for your health.

Add more to the list bel

® Spending too mucg,
® Eating fast food

e phones or other digital screens.
junk food every day.

Stay physically active

@ ® Sleeping very late or notgetting enough sleep.
M ® Skippin , especially breakfast.
Taking care dy and mind is important. Healthy habits support a healthy
body as well as'@healthy mind.

Di r¥indings with your friends and teacher. From the activity you
Say'no 1o participat and the discussions, you may have realised that our health depends
smokingor  on many fagtors. These factors include our lifestyle (how we live) and our
alcohol environment (our surroundings).
!D 2.2.1 Maintain a healthy lifestyle
ER ® Eat a balanced diet with plenty of fruits, vegetables, and whole grains.
el : ® 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.

Get enough sleep  ® Say ‘NO’ to harmful substances things like tobacco, alcohol, and addictive

Fig. 2.2 How to be drugs (Fig. 2.2).
healthy

Manage stress
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2.2.2 Keep the environment clean

Activity 2.3: Let us compare

® [ook 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
lifestyle, we must keep ourselves and our surroundi

and factories can cause problems like

The Air Quality Index (AQI) helpgfis

is. A cleaner environment helps us ealthy and feel better.
® But health is not only aboutgthe bod

Our feelings and relatiog$ atter too. Even if we eat well

Clean the air ¥

Fig. 2.3: Two different
playgrounds

and live in a clean place, ay not feel good if we are lonely

or upset. Spendin friends and family, talking,

laughing, and havingyin help keep our minds healthy too.

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.

Class 8 260 BIOLOGY
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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 gro
Dleezs somtaet based on their causeS an

- /)@% ® Non-co able

Y] diseases, like W@diabctes, or asthma, are not

-

’ ts
ito insel
| ()
o= Ty alid 01
Infected person M Healthy

d into two major types
w they spread:

iseases— Some

SR i
/é \in A %

iy pathog@ms and do not spread from one
By foo

. They are usually linked to

lifestyle, d/or environment.
Comfhunicable diseases— Diseases caused by
a are called communicable diseases. They

Fig. 2.4: Common methods of caryspread from one person to another. Some

transmission of diseas mples of communicable diseases are typhoid,
dengue, flu, chickenpox, and COVID-19.

In recent years, -communicable diseases (NCDs) like diabetes, heart disease,

re common in India. This is happening because of changes
— such as eating more processed food, getting less exercise, and

living longer livespToday, 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
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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 diggéises in Table 2.1 during a

community campaign and a library survey.

® Check the information listed by referring to books, t bsites,*or asking your science

teacher. Add any missing details.
® Study the table and think about what simple stgfS can h revent each disease.

Table 2.1: Some common com lefdiseases affecting

humans
. Causal  Site o Preventure
Diseases . . toms
agent infecti measures
Djiseases s d through the air
Common cold . iratory ~Nasal congestion Washing hands
and Influenza ct and discharge, frequently, not
W= sore throat, fever, ~ sharing personal
g .,‘-? cough, body ache items, covering the
L _lt'. mouth and nose
Chicken pox  vijrus Respiratory ~ Mild fever, itchy ~ Complete isolation of

tract, skin skin, rashes, the patient, covering
blisters the mouth and nose,
vaccination
Respiratory  and reddish rashes ~ Patient, covering
tract on the neck, ears  the mouth and nose,
and other parts of ~ Maintaining good
the skin hygiene, vaccination

Class 8 264 BIOLOGY



A°RAC G NLRYIQA RQAR! FAVAQY MALIQ QA TN | @E QAR 6QUS QTS ARG IR
@9 SIQY AIRIACA YITeIN | BT 6QFRNAR A8 YG° 71T AR 1TV QA F1R FIAAER 6QUS!
Qq Q6Q | ¥% QUYL QLR (vectors) QRIAN (08 2.4) |

6Q19 @@ QuIdaIN QIRIQRSI QIAl, 2I6T FRQ I ANAIRE Jodl JIR AR AL
6ERIQQl | Y8 QNP 6QFYER @AQ I 9e° e 6A9G @dQ L6l aQdIqal,
21 RIS |

QALRID : 2.4 21D RS

® QS 6541Q ARAINI6R IR AIRR URAIR I9° 9K AI0IFIQ ESVS AAAEQ IR 2.16Q
@ ARG AYNR 6N FIRR LS KBS |

® J9e, Qgg 63N 69 @Al ¢l aRie J9eg JdIQ MRS Mg JIE @ | JQ
6@193 TRQdN 22YR 621AANT, 6A]EF 691 |

® JIQ4ING 2UYR @A IQ° Y6RYR 6RIGQ Y6 FQ QAR 96U AILIYY RAVNIQAQ
64 QTAEQ TSl A |

AR 2.1: 6 JAUIe FQASYPE RN 6QUS

6QUS! @oe < 6! gosse 99689

1 9
QAY 6Q Ql 6QIG
RAGIRS! coRal. gaigye. 1991 AIRIg-gel @

;ﬁ %’ cg. @99l 94 6 AI9q 6QILIR
SR aQ1agyell QY |

i. "I.:l' L

Q014 gaeel, od 2PN §9, 64 @IIR 6T, gq;g‘ 2RQl|
6241, 9769 GI5 B8 @RQl, gL QIR FIFA,
6TTISR! 629! | S1RIRQE |

Qelg ¢, 9126@1 |9, GRISHAl N9° 6QIANg ARG @aql, qd
dRl, QI8 @ oda AR YRS, IASQ AR
AQUIQY 2GR AR @S, RS |
QFQ Q5 6T

841 6glén 265 @1 IWS



Tuberculosis Bacteria L Cough, fever, Ayoiding' close contact

(TB) fatigue, loss of with TB—mfected people,
covering the mouth and
nose, maintaining good
hygiene, getting vaccinated

appetite, night
sweats

Diseases spread through contaminated wate d food

Dri boiled
ater,
vaccination

Hepatitis A Virus Liver Fatigue, fever,
loss of appeti

Cholera Bacteria.  Intesti Maintain personal hygiene
and good sanitary habits,
consumption of properly
cooked food and boiled

drinking water, vaccination

Bact ntestine  Headache, Maintain personal
abdominal hygiene and good
discomfort, sanitary habits,
fever, and consumption of
diarrhoea properly cooked food

and boiled drinking
water, vaccination
Ascariasis Worms  Intestine ~ Worms in stool, Maintain personal
(roundworms) loss of appetite, hygiene and good
L poor growth, sanitary hgblts,
diarthoea consumption of
. ’ properly cooked food
weight loss, — gndpoiled drinking
anaemia water
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Diseases transmitted by insects

Malaria Protozoa Skin, High fever, Use of mosquitq nets and
blood profuse repellents, wearing long—
sweating, sleeved clothes, control of

periodic chills mosquito breeding in and

around your home

Dengue fever  Vijrus Skin, Fever, headache, Use of mosquito nets and
(Break bone blood muscle and joint  repellents, wearing long-

fever) pain, nausea sleeved clothes, control of
. mosquito breeding in and
0 argfthd your home, avoiding

» with still water
By studying the Table 2.1, we can understand hgw iseases spread and
how to prevent them. Here are some simple but i tions:

® Keeping ourselves and our surroundin

clean. ¢ diseases always

® Practising basic hygiene every caused by infections?
o Are any diseases

eradicated or eleminated?

® Washing hands with soap and er t

remove pathogens.

® Covering our mout nose while
coughing or sne
® Wearing a mask in places provides protection.
® Avoid sharing of per§onal 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.
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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

What will happen if I take| Grade 6, you also learnt about diseases like scurvy,
excess mount of lodine? | 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.

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 offpeople with diabetes in the
world. It often develops due to a combination of hormon lances, unhealthy eating
habits, lack of physical activity, being overweight or obg

Let us learn more about the causes of non-comm

Activity 2.5: Let us survey

® Find out the three most common lif; -refatedgiseases in your neighbourhood

® Talk to a doctor, nurse, health wogker or gen”a family member who knows about
health and what kind of lifes hanges help prevent or manage these diseases.

® You can also consult trustedthe bsites, books, teachers and doctors.

® Fill in Table 2.2 and learn more about lifestyle-related diseases.

Table 2.2: No unicable diseases
S.No Name of comifion Signs and Suggested
: lifes iseases symptoms lifestyle change(s)
. Eating a balanced
t
S = diet and exercising
regularly
9. Diabetes ® Frequent
urination
® [Excessive thirst
® Weight loss
® Tiredness
® Slow healing of
wounds

3. High blood pressure
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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 Dise ?

You might have heard the phrase ‘Prevention is bgfter cure.’ It is important to protect

ourselves from both communicable and non- cabl®diseases.

Activity 2.6: Let us read

Odisha — community-led sanitag

c ai
In Bhadrak district, Odisha, a co I

safiitation campaign helped more people build

reduce the spread of co cable diseases. Find about such community campaigns held
i class and discuss with your peers about the impact of such
Initiatives.
Ability of the body t@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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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.

Our scientific heritage

Long before modern vaccines, India had a traditig thod G@lled variolation to
protect against smallpox. It involved using mate
the skin and create a mild infection and bui

this practice were known as teekedaars.

Think like a scientist

Observations

Jenner observed that mil o had cowpox did
not catch smallpox, likely b the two viruses are
related.

Hypothesis

Content in 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.

Countries Reporting Smallpox Cases (1950-1980)

gD N W
o O o o o
T T ]

/1965: Vaccination program started

W A
==
I I

Number of countries reporting
disease cases

Application 20 s it
Mass vaccination eventually = %1~~~ = ¥ »/

1 1950 1955 1960 1965 1970 1975 1980
helped eradicate smallpox ik
worldwide.
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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..

Gov
( @/ 220 mAISII(AE i India’s Role in Vaccifi¢ Production
L 4

et VACCINES
200 CR®RE for The World

VACCINATIONS
24 crore doses supplied
o over 100 countries under
Vaccine Maitri

7

accine companies % , v, :
during the COVID-19 %

continue to support global SR

S

ST

Be a scientis

| Kishan Bhan was a well-known Indian doctor and
WAs Secretary of the Department of Biotechnology, he
d promote science and innovation in India. He played a key
role m 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.

ah

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.
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Think like a scientist

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.

Discovery of Tetracycline :
Dr. Yellapragada Subba Rao, bornin 1895 in B
Pradesh, was a biochemist. He discovered
. He is called a “Wizard man of the wondgi .
s— he lost his brother due to disease plag elt very sad and decided
& (0 find a medicine for that disease gFinably
to cure plague.

avaram of Andhra
drugs(medicines).

millions of lives since their discovery, t indi ate use has led to a decline in their
effectiveness (Fig. 2.5a). Nowadays, thefgare news headlines about antibiotic resistance, a
phenomenon where bacteria that wte carlictkall€d by a given antibiotic are found to survive
and multiply despite treatment w t afitibiotic. This makes common infections harder
to treat and increases the risk of complig@ttions, prolonged illness, and even death.
antibiotic resistance spread in society?

Taking antibiotics when not needed

Development of

resistance in the
human body

[ %%\)‘e ﬁ Antlblotlcs

A 8
Spread througk
animal food
Spread into the products =¥ QAL
soil through farm How resistant How resistant Ma
fertilizers/animal bacteria spread bacteria spread illness and
manure through plants and e SR
imal products through humans s
ailnaipro the hospital
Spread of
M %w resistant
Vg bacteria to = Spread
N AR A the ; = directly to
community 2] other patients
Reaches the human = or indirectly
digestive system Patight ‘ Spread in the through
atients go
through crop homeg hospital through hsvzi)l’:tg?sre
products contaminated
surfaces

Fig.2.5(a) spread of antibiotic-resistant bacteria in community
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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 forghe right duration.
Avoiding unnecessary use helps prevent the rise of resi cteria and keeps

antibiotics effective for future generations.

HOW BACTERIA BECAME RE T ANTIBIOTICS?
Few bacteria The @mtibiotic
develop resistance _ resistant bacteria .
to antibiotics. When antibio and take Some bacteria
kill bacteria caflsi over. ) transfer antibiotic

e—> | illness, they a
kill

resistance to other

& P ‘/.// bacteria, causing

more problems,

acteria

(Are you giving antibioties}

No... No, do not give antibioti@
to your cattle?

injection to your cattle.

prescription from a
doctor.

antibiotics.

Fig.2. 5(b): Development of antibiotic-resistant bacteria and preventive measures
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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.

Pathogens ’ Vectors N

'f.acqulred immunity " .h: ., Antibiotics .

v

Snapshots

¢ Health means ¢
absence of dise

¢ Being happsab
mood. Hea

physical, mental, and social well-being — not just the

¢ 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.
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Keep the curiosity alive

1. Group the diseases shown in the images as communicable or non-communicable.

* R e e o |
e L ‘W W
e Tl " =)
&-H;ﬁf e WA o By vrid
fﬂf i il o N T
Cold and flu Typhoid Diabetes Chzcken pox
2. Diseases can be broadly grouped into communicable and aén-communicable diseases.

From the options given below, identify the non-commuufiCaBlg diseases.
(i) Typhoid (i1) Asthma (iii) Diabetes eas
(a) (1) and (i1))  (b) (i1) and (iii) (c) (1) and ( d) (i1) and (iv)

3. There is a flu outbreak in your school. Sever ates are absent, while some are
still coming to school coughing and sneezi
(i) What immediate actions should the
(i1) If your classmate, who shares th u, starts showing symptoms of the
flu, how can you respond in a consid@rate wa§j without being rude or hurtful?

(111) How can you protect your, from getting infected in this situation?
4. Your family is planning to tra her city where malaria is prevalent.
(1) What precautions should you t fore, during, and after the trip?
(i1) How can you exp importance of mosquito nets or repellents to your sibling?
(111) What could ha ravellers ignore health advisories in such areas?

5. Your uncle hasgstarte oking just to fit in with his friends, even though it is well
known that smo riously harm health and even cause death.

say to him to make him stop, without being rude?

(i1)) What would yo@ do if your friend offers you a cigarette at a party?
(i11)) 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.

=
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10. The following table contains information about the number of dengue cases reported
in a hospital over a period of one year:

SNo 1 2 3 4 5 6
Dot January February March April May June
No. of dengue cases 10 12 15 18 22 A0
S.No 7 8 9 10 11 12
Month July  August September October November December
No. of dengue cases 65 65 65 30 3 20

Make a bar graph of the number of cases on the Y-axiS and$he month on the X-axis.

Critically analyse your findings and answer the
(1) In which three months were the dengue caseSi
(i1) In which month(s) were the cases low
(ii1)) What natural or environmental facto e peak months might contribute

to the increase in dengue cases?
(iv) Suggest a few preventive steps that the d@mmunity or government can take before

the peak season to reduce pr engue.
11.  When our body encounters for the first time, the immune response is
generally low but on exposure same pathogen again, the immune response by
the body is much compared to the first exposure. Why is it so?

, and debate

® Read about Indian Sgientists 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.

® Ifyou 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.

Discover}
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Nature’s Harmony Ce

[ Learners will be able to:

Define the term "ecosystem."(CG-3) ¥
Identify the differences between biotic (living) and abiotic (non-living) | [] 42

components within a given ecosystem.(CG-3) GEP1FS
Describe the different trophic levels.(CG-3)

Interpret a food chain and a food web.(CG-3)
Identify different types of ecosystems.(CG-
Respond to the imbalances in an ue to the human

ecosyste
interference.(CG-6) @

® How might the loss of forest cover and changes infrainfall patterns lead to elephants to enter
human farms and villages?
® [magine you are a tree in a dens “WWhat kind of relationships would you have with

Elephant Corridor
Special Area for

Elephants to Roam ! Nk
S — Wl h ~...'~.} "
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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

den changes make it
hard for them to survive. Wildlife ecologists have identified co in many parts of the
country to allow safe movement of animals. These corridors t foresthabitats, enabling

wildlife—such as elephants to travel in need betweena eas without coming

into conflict with human settlements.
This chain of events shows how closely natu e connected. To understand
such interconnections, we must study the cofhponentg o¥our environment. What are the

components of environment?

You have learnt in General
different habitats have da inds of plants and animals. A habitat is simply place where
an organism lives. It co e just the bark of a tree. The plants and animals interact
with each other and adapt$e 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.
1 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
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Living beings Non-living things Living beings Non-living things
Fish Water Plants Soil
Grass
Trees

characteristics do you observe
habitats in Activity 3.1? The
es are that both habitats have living
beifigs as well as non-living things. However,
¢ 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

= =1 2 - ey
R =S AR, o e

(b) Forest hbitat
Fig. 3.1: Two types of habitats

L

as oxygen, from water.
Other animals also inhabit the pond, such as
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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 ....

als. For example, Cats, Rats,
creatures generally have
Is like bats, emit a high pitched

Animals which are active during night are called
Bats, Owls, crickets, firefly and fishes like cuttle £is

1 Activity 3.2: Let us record

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 x 1 m in your school garden.

® [dentify 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.

(Cless s BIOLOGY



69I9IQ16Q 6a4, AR, AR, A4, 60€l 8 AER JeE JGINIRT LG UM RS AEQ 3R,
QIISY, QAQIB G dg QSUIQ QRAIG | 6QN6R AEY 6QA0IER &Rl AMIRY AR IS @
a1 og QTG JIALAR QA AIUFA6Q R1QQ QS KRS |

ge@q@ QAAYIFER AEQ B YIS AR 6FR G2l QIg, YAIRAY , SIAAIgI 8 AIT @
ZEReR QAR 2N | 6QITNY QIAGINER QARAS! YRR F1Q ANRYEPY @R V] QAUINER
RLIQ AAUIAZ | TR TREQ AT B QAUBEQ 2l&ll 6QARAIER | AID AUFER QARG &I6d,
@q 91 @R6Q AQY 29 | QAUGER AVIQAL 9@ AIY YS° TREQ Aq AR IR A3 RIS
gi§ll QR 99l QIAYIFER QY QQAB, @ 6AI6E Qe JAYeR AFYHIR QUS| YLAQ
RIQAER 661G QAR AFIQS QY ALIQYIR KT |

6@6Q g @ ...

699 QISNAIER QPR AFA Q8T 62T 7400 TR | LWLAS JQD: F6AQ,
A8, QUQLE, 699l IFIA (PRY), Lpgnl 6P PR IR FIE QY | 1@
gISIAIATR g9, Q& e Q181 6% ABIASD QTN | Q19 AR gIS1aIeR IR QD
da Q96 @@ Iel JQIQ 6Iael A @Al ) Qal AIRQI IR @g@;@@@
JOTRe 62ln 6QI6A | @8 A99d gl Q1 Q8 ARGl IR GEIeR

62191213, RAILAE YQU: 6FEAR I

Q67 QINIRRIT 3.16Q 16Q CQGEM | Q691 @8l 6QaR 63T AIg 6QgaAm ?
ARG Q6C1 IR g @ IR 62YAR | Y@ 6dISIQ1 QIAGIRER IR0 QA AR
Q 62 A8 AIgQ 1SN QRITN | NFIQ 26T 69T

Jeleg AIgQ 9%, 69l
QAYIFER 62 F1L°HIR AY6IYE I° 69a% YRR |

1 LRI 3.2

2166 ¥R G0% JRIAQ 28 AHIQ 99 G0F FIR 98° AAAER ANR 9F R1IQAUIQ
QTQIRR |

® QIR QIAQ UIEE QR6Q YAQ /9 |

® J6RIR O 6K6RIEd QR0 F1Q, QEQ @Al I8lg 98¢ @QAAIGER |

® Q¢ QYIRY RTGIEQ1 FTQ x 1 FTQ CAGTR Y FIFTA 999 @A |

® (@ 2ZR6Q Q6T 1 990 @A Q° 67w A°HYl SR @ |

® QIRAINEQ A°HYIQ ARSI 3.26Q RIT @ |

® AOg @RQ 924 A°GL ¥ |

QA RIE 2




Plant 1 20

Plant2 : 05

Animal 1 :

Animal 2 :
In the given example, there is a population of 20 pl and is only 5

plants in the same 1 x 1 m? area.

From Activity 3.2, we can explain that the popule a group of the same type
of organisms in a habitat at a given time.

Can a habitat have only one type of livin ism 7Y hat might happen then? If
all organisms are the same, they would have the irements-food, water, space-
leading to competition and possible scarcify of res . What else do you think could
happen?

In Activities 3.1 and 3.2, y@fl obser at different group of organisms live
together in a habitat. A communi ptises different populations sharing the same
habitat. The biotic compgaents o abitat, such as the plants, animals, and
microorganisms togethe e community. These organisms interact and depend on

one another for survival.

You may haveSgeen 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.

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
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Let us find out the role of different organisms in a community.

' Activity 3.3: Let us record

® 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.

Pond B without fish
® Compare the number of dragontli ees, and butterflies in both the ponds. Do

compared to

® Fish eat drag ae, 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, D — — T
which helps plants produce seeds. 4 e

® So, flowers near ponds with fish may Fig. 3.4: The red arrows represent the

direct effect and green arrows
represent the indirect effect

produce more seeds than those near

ponds without fish.



21, 2I6S1 6615 F1R6AYIER @R 1o YOl Q&I |

1 RAISRID 3.3: 21 AFQ

® cAINQIER &l FIg FRTY QEAYLNR T8 QAQYIRRg @UQ gl 6., Gl
RISQ IR AERVRANER IR UAE AR | 6AFIER AT 6TISIAG FNVS
@EM — A 6JIHAIEQ @0 IR I9° Y2l QIRAISER @ LIS TRQAGQ R ; B
6dISIQ16Q 614IT AR @ &M IQ° QIAUIHNEQ Q| INQAVS M (0% 3.3) | 9@
AAICVIQ QA @' 4l 621RAI6Q 0B !Q |

_ saigar W
oQ 3.3: qIg o Qe Q1R 2891 691811 B
® QA 6JIEANEQ @&, ¢ NRPIORIUoE QG @R @ | Q67 @&, A19aIR/
Jeaow I F1lem 6181 6RYRIQ ARG @ ? I6E CRYEM 6 6N 4

GIEEEDES

@ "G4l 6QISIR1 B gRRIER K6 AR [ITe ?
® CIRCIER &

219 1213, 604 I8

IR | 604 B AWy @9 &QIQ AL,
AIZ G° JRIUG 2N A°HYIER 6QHIGEM |
@ RI0U0RIgES FRCR6 2EREA 66T
INQ 2R g JUCEQY FIFISA K016
AN @9, Q9 RELeYeq 98 QIR
QARI6Q AIQIYY K6 |

® 604, 7R 2Ql 6N TRTER 2R RERYLR =
€lIg Q2R 6AIGIA GATER AN AR 26UV §g 34 MM G1AGER YOIT gAIEY
2R I8 QYIGR IS | J9° 999 01Rgee J6QIS gRey

g90128 |




® 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?

In General Science, Grade 7, you learn about how
plants and animals need air, water, soil, and sunlight &

depend on each other for nutrition, respiratio
reproduction. These are interactions amo

components. Both types of interaction§f — am@ng

biotic components, and between c tic

components — are important |l in any Fig. 3.5: Biotic and abiotic
habitat. interactions

Look at Fig. 3.5, and t
biotic and abiotic compo

' Activity 3.4:

® Based on the givén criteria, identify and describe the interactions between biotic and

ntify interactions among biotic components, and between
based on your learnings till now.

elate and identify

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.
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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.

Earthworms live in The day temperature is hi eats insects.

moist soil. to the bright sunlight

Many microbes are Water is evapQuati A water snake eats fish.
present in the pond. due to the s '
A fish lays eggs in Air cu Frogs and fish may
water. slo compete for small insects
sur gentle larvae.
waves.
he soil near the pond is A fish lays eggs in water near
oist. 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

o - o two main types of ecosystems in nature.
Fig. 3.6: Overlap of terrestrial and Aquatic ecosystems include ponds, rivers, and
aquatic ecosystem lakes while terrestrial ecosystems include



AFGE 3
66QR QUIQIFYLR FU6Q QIR QU Y9 6DIFEl, U@ Y° JIrs an K19Q
J@9l 20 2IQdie AR QINELIQ JLIRE @G |
® Q60 YIS U°EQ QAR ALIEIVS ARG GRTI 99 |
® QrQ AYEeVEIYE] QYN 3.36Q AAYS FIF6Q ATS® Q| ARG 3.3 6Q QAR
21960 QIR QQILQE GUIKIRE |

f21 6ol AIF6q Q19 Q@R 9AIFQd eald &

6 Q19U SN |

R6Q | Q1AL e 99 |

IS8 691G
selEaice - deas |l 98 A QIS I |
2GRS 212G | 819 QY19 M |
S 9999 9980 Qg viegleea  soar ¥9° IR 6819
o | getefan Geg| @19009e AIEI AR

JGeINR RAVIQG |

5 8 od 691G QIg QY g Al
ol @ae s dig 6RFAIRF0IQ F8 AV AJl
AR FREQ 2SI AT FRTEQ
AQI 99 |

RITIRRID 3.4Q Q671 QRAUIAM 69 IR AAYIFERQ
T GER geIaQ dIQQte @al QFaN | 9aq Q69
QAR @AUIQQ 6 61T QIAQIFEQ 2RI 6T
QAIQIFYLe (QEQ, gI8T 9Q° AgRQ) IQ°
26500 AIRI9gEa (g, a9, AIF, YRR
Q° Q191G 999Q 80 @l @Q 9@ Qg
B G0Q @98 | 6915 95Q°gIa 9Ee Q196911
W q1Gy, 2199 99° a8l 919 A6HIR QAIRIFYER
« ALE dIQAAP FY 9QE | 665N AQA°YI6QAFAR
R1Q69IY1 UEHYR AUIUFYLR AL VIR ol
@98 | gQLea 9@ delea gy 9aQ°gl ag |
SRS AQA°gIEQ 6!, 291 NG° 29 USYD
QIER6R IP1D AQA°QIER

N2z

0Q 3.6: gR1Y G

2 — =

PPN 922°gIa A&



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 Individual

ecosystems. In this figure, you can see a small river (an aquatic P .
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. Population

In Activity 3.4, we have seen the importance of the comfyori@nts

and their interactions in an ecosystem. For example, su

dioxide, and water are essential for producing foo
provides medium and essential nutrients fogfplant
provides oxygen for respiration in plants as w ani
is essential for all living organisms. This siows howdiing organisms
depend on the non-living component of a8l ecosystem. Just as biotic

components depend on abiotic co , ic components also

depend on biotic components. Fo , plants release oxygen [¥§&

during photosynthesis, r 1d soil" place and prevent erosion, |
and plants retain soil and help cool the atmosphere.
You can idengafyy and Study any ecosystem in your surroundings

Ecosystem

and observe differ of interactions among the biotic and

abiotic components. While studying biotic interactions, notice how Fig. 3.7: Individual

organisms depend on each other for food. to ecosystem

' Activity 3.5: Let us classify

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.

T o« o
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Grass and leaves
of plants

Deer Only on plants

Horse
Vulture
Bengal Fox
Bird (Shikra)
Squirrel
Mouse
Mushroom

Tree Yes

food by t ess of photosynthesis. Thus, they are called producers
or auto auto=self + troph=food).
s that cannot produce their own food and depend on

Orga

for their food are called consumers or heterotrophs

ganisms 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.

Fig. 3.8: Food

chain

l 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?



QY 6 98 AQ 60 Q@ S
allel
$1g8ll
6QR@E
QAN
AGo g8l
. Q/
- O
o0 ¢
QPP 6 I @AQ ARG ? Q67 RS 69 QAEQNER
- 2CRINASERS IR QA 98 WY F6R 9ge @@ | 604 6QRE

*‘\w

SIS = SIQY) QRIFIN | AT 3.4 Q IACAFNARTA IR CIRR !Q |

RIRCER 6290 ABG Al AEERIC AT HIAIG, 6AAINT YEEQIRT

il <1 Q1R19I01 QRIAN | ARILRE!: G NS 60521 GG | 6IATER 6A9F

2R QIEAIag HIAIB 6AAUIRE AIAISHT @ APAILIAN GRIAIN, AQI2QE!:

0 3.8 6194 TOIRIY | 699 F1RTER RVG QAR Ie° GIdIF HI2IB 627IeE ASIZIQT
&6 Ql ARQN1 QRILN, QRILQL: VIR, QA 9Q° I |

FAIIRID 3.5: FI LI A ?

RITIRRIY 3.56Q 2167 FINFIRE AU6Q &SI ¢ AN FTACQ RI8F |
9@ 5G9 9da°gia FIeAIeE AU Sl ¢IQY ANNYE] IeF @AQ
64IGAIRRA ?



‘ Activity 3.6: Let us link (relate)

® 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

is eaten by the leopard. This is a representation of a food chai

the hare

relationships can be represented in the fo
is a simple sequence showing ‘who eats
example is given in Fig. 3.9.

‘ Activity 3.7: Let us dr:

#ig. 3.9: Another food
chain in a grassland

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 Cstepst %%% W %\
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  Fig. 3.10: (a) Food chain of millet,

pyramid. Complete the pyramid in Fig. mouse, and eagle in a crop field
3.10(b).
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.
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® Herbivores (like hares and deer) are at the second level.
® Small carnivores (like frogs) are at the third level.

‘ /_ij/ ® [arge carnivores (like tigers or vultures) occupy the next level.
b ol N Activity 3.8: Let us trace and link
® Look at Fig. 3.11.
Fig. 3.10: (b) Food chain ® [ook at the figure and put more arrows for
represented in a pyramid the missing relationship of ‘who eats whom’.

How many o@fer organisms might be

connected to®ne@gganism through a feeding
relation an ecosystem?
ig. 3.11, and observe the
tiopshigbetween different food chains in
tem. Are these food chains
ed? Each of the organisms may be
eaten by two or more types of organisms.
us, 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
Fig. 3.12: Mushroom growing and animals into simpler ones. This process returns

on dead organic matter
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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?

India is a country with diverse habitats and seasons. Many atory birds fly
thousands of miles and reach different habitats in India. They te from different
or food@§Birds not only
enhance the aesthetics of those habitats but also play ﬁ icant rote in keeping

and help farmers to control pest populations,
growth. Migratory birds, During the wintegghi ch g8 Greater Flamingos and

sed by the Indian Postal Department,
and collect information about their origin and reasons for their migration
1 ®Showcase the postal stamps in your science
laboratory/school librag pularise migratory birds.
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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
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| — > | Plantsdie 1 ) ) ) )
) R — produced in water which will lead to a drop in the fish
=N L population in that water body. Reduction in fish
., —> | Less oxygen
R p—

population will have cascading effects and there will be

less number of consumers in the pond. As a result, insects

>—> | Fishdie will increase in number. These insects will spread to
nearby farmlands. This is how farmers will be compelled

N ole e to use pesticides to grow their crops which may again

1 adversely affect the environment. Further consequences

may emerge in the form of other environmental issues.

dﬁ ﬁg;segegy f('i ‘ What happens when we interve nature? )
et ‘ Activity 3.9: Let us fea
Fig. 3.13: One ch
‘& e erange In the 1980s, India w3 ghificant exporter of frog
leads to another )
legs, especially of og (Hoplobatrachus
tigerinus) (Fig. ge-scale harvesting led to

a decline in fro
their redug€d numb sulted in a rise in agricultural
pests. This forced farmers to use more synthetic

pes s, Wi armed the environment, soil and
wal , and affected the overall environmental
and h ealth. The Government of India banned

e export of frog legs to prevent further ecological
' lamage.

An ecosystem stays in Ba@lance when interactions among organisms and their
environment keep popul aid Fesources stable. This balance is dynamic, not fixed, and
can be disrupted by naturafor human-made changes.

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? Fig. 3.15: Competition among
a community in an ecosystem
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® 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 Tree branch is

unaffected v/
the other is harmed. For example: Ticks \ ./
on the body of dogs. *
These interactions are all part of the B S S ‘
NG The dog gets The tick feeds on
complex web of life in an ecosystem. o 1. dog bivod

Fig. 3. rent types of interactions

n organisms

Asir Jawahar Thomas .T. Johnsingh) was a famous

Indian wildlife biologi§t who h@lped us understand forest ecosystems

through the eye ni e was a pioneer in studying wildlife
through modern! ingisystem. His research showed how predators
I like tigersand leop ely on prey, such as deer and wild boar, while

pur National Park, Karnataka. He proved that a healthy
predator survival. He inspired many youngsters to study
Otests and biodiversity of India.

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.
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The Sundarbans have the largest mangrove forests §
in the world. Located where the Ganges and §5g%
Brahmaputra Rivers meet between India and g8
Bangladesh, the Sundarbans’ forests and rivers are _ :
home to various flora and fauna, many of which g
are endangered. The Sundarbans protect us by ¢
slowing down strong winds and waves during §
storms and floods. The trees also absorb carbon 4
dioxide from the air and release oxygen. Because
of its importance, The United Nations Educational, 3
Scientific and Cultural Organization (UNESCO) ~
declared the Sundarbans a World Heritage Site in angrove forest in
1987. However, the Sundarbans (Fig. 3.17) are darbans

under a serious threat. Mangrove trees are being
hunting and overuse of forest resources are a t ic wildlife living there. Pollution
from industrial waste and untreated sewage in rq alsoOWlamaging the water and habitat.
These human activities disrupt the natural

Similarly, other ecosystems acr ' also under threat. Problems like
deforestation, overuse of natural resour
land use, and pollution are damaging fores ers, scrublands, wetlands, grasslands, and
coastal areas. Know about the iftca ahd Krishna Delta mangrove forests in Andhra
Pradesh.

How can we stop
you and your communit

Protected ard@s 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.
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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, ousfdependence on agriculture

increased. Between 1950 and 1965, India faced a food crisi low crop production. In

repeatedly on the same land leadsfto soi ation. Understanding ecosystems can help

us adopt better and more sustaina

' Activity 3.10: L urvey

Visit a nearby fa
find out about the f:

g practices.

oUf§parents or teacher/interact with farmers in your community to
g 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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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,

Fig. 3.18: Naf”’” al control of pests by their long-term use can affect the environment and

redators—Beetle feeding on pests
P f sonp soil health. Overuse of synthetic fertilisers may

reduce soil fertility by decreasing friendly microorganisms ig#Soil and lowering organic

matter (humus), which helps bind soil particles. Without enofigh us, soil becomes prone

soil organisms like earthworms and snails, wh mportant for maintaining ecological
balance.

Some pests may develop resistanc@to pesticides, making them difficult to control.
Growing the same crop repeatedl as monoculture, can reduce crop diversity and

affect pollinators, which are crucial for f@@d production.

practices do you thinlg can help farmers protect the soil, the environment, and our food

security for the future?

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.
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Ecosystem

Trophic level "%

.' LA

for an organism to live and

grow.
¢ Habitats have biotic component

components (air, water, soil, tempgfature).

¢ The interaction between biotiggcoponents and abiotic components in an area
forms an ecosystem.

¢ Ecosystems can be terrestria estsyigrasslands, deserts) or aquatic (ponds, lakes,
sea, oceans).

¢ Organisms often ¢
omnivores), and de

als, microbes) and abiotic

as producers (plants), consumers (herbivores, carnivores,

posers (bacteria, fungi).

¢ Producers pown food, while consumers eat plants or animals.
Decomposers n dead matter and recycle nutrients.

¢ Food chains defict 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.

(Cless s BIOLOGY



¢ QP YUZR6QA 6609 I9° Y6Hoe QIR A6

¢ 2RI 6228 IR FIF IRl RV QF
¢ 6699 RAIQIR(QEQ, 9181, A1) 9
QAU @ 2IRIA G100 62IR2IN |

IR0 @9 99 9AQ°Y| FIOR Q6Q |
¢ JQQQIYER gR1% Qe SQf, 71997) 8 aR1L 9RA°gl (IR, a9,
A9Q, FLIAIGR) 62l

F1ANRF JI968 QR (@
(Q1R1g], 29R) WEES

QYIFRNER @ & Q66 IR N2 @7 QIANTER AEQ @R JISIAIRE IS |
Jlalalaale Q GAGR QIAl 6219Q AR YNBeRE KAR |

QUGS RQ! A°QIeR ‘@9 QLY N’ REIA6Q, 6ALAR HIY RNKY
HNYHRIPRNAAE IAIQ AL FGG GIel FSI6G | IRR @ HIIYHRER 69Q
I QM AAZ FIRIF AN g QI 62IVRYR QLI |

RRAGET FRIER A6AR AR AP A@R, 69 ALATC! (RVA AP g2R),
Q26066 (69IeN Q0Ye 94, AT gelRe 99 AIF) Ye° dae1Rel (696N
QAL 99, MG Fegg 9 1)

A99YQ SBQI Y9° 9¢ Q@QIUIR JRA°gINgeaq QA 2e4e 9Qaad | Y9ee 98
QlY, R, ¢G4 6 QY IR IS° FRQUY FARE R6Q |

ggsd, aam A9, 2RI 19, FRIY AARRR, AYYERIRA IRIB 9e° 9Igea
AARQ GRS 64188 AR AQIQIA FAUYIRAS! |IY IRA°PIYL] FAXER
dRN | FIP1L QYR IL° ARQAIAG QF A°AVE YLD FIIA6Q 92A°gIQ Il
6QQ! 2R |

@ (QE6RUR1, AI°AQN, AN6RIFT) NS AAATD
29190 @RUAIN |




— - — - ———————————————————————

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 ts) sitting on its back.

He observes that the birds are eating ticks and oth sites from the cow’s skin. The

cow does not chase the birds away and seemgg€lieved, Which of the following explain

the interaction between cow and birds?

A. Parasitism: Because the bird is king fo m the cow's body.

B. Commensalism: Because bitd bengfits, but the cow is neither helped nor
harmed.

C. Mutualism: Because the bir ood (ticks) and the
cow gets pest Nrelief).

: Bedduse both the bird and the cow are

the soil holds less water, and gets washed away during

rains. Explain how too much chemical fertilizer can reduce

Conununity

humus in the soil and lead to soil erosion.

"
Populati
5. Refer to the given diagram (Fig. 3.19) and select the wrong S Ecosystem
statement. Fig. 3.19: Population,
1) A community is larger than a population. community, and
ecosystem

i1) A community is smaller than an ecosystem.

111) An ecosystem is part of a community
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y 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

plants

Grass and If frogs disappear from this ecosystem, what will happen to the
|7 _l population of grasshoppers and snakes? Why?
8. ‘Human-made ecosystems like agricultuggl fields are necessary, but

they must be made sustainable.” Co t on the statement.

Fig. 3.20: Parts of a 11.
food web

\/

® Plan a clean-upWay 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. QFl AQ @R TNIRA FRTEQ AG @a g9 (K2, 69T AIR 9
QUZIQ 691N CI) AI6IVE KQ | @671 6@YA[N AR IF° AR
QUPFYLRQ IRl 99 | dAA°Ql QG AAIA0IQ @AQ @@ ?

. @ QISR 699 :

QA —> TE&Q - 6Qer > QI

9@ 2 JQQ°QIQ 696k 2944 6QIRLIN, 66962 dal Ya° AT A°SIQ
@8 AGeRR 629 ? L@ ?

. ‘90 681G @ A1gNI9e ARA°G 2INGNR, ag 6A9Rq MeIDY(ZER)
QAP UER I' @ Q@ QU6 QI I @Y |

. NQ 1Y IR FICAIFIQ 2ol | IR 9@ P
deQ°glq 2018 284 6RIRUES, @9 YaQee A5 6aIR

Q671 QIGE ? JAA°YIEQ 2 QAR PIal 91 |
. 98 QUQS1Y 6092 193 0) 6916d 6qual 6Qlg Q1A

6@ 3.20: &Y AN, 6069 2l ARY Jeiee @QQ ?

PINeR &°6  11. 661N QIR GIPIEQ 4§ @ 99 AGER ¥ YRR &S AAY
@AM | 4L | 29 @Sl 6RIRUIER ? QIR AQAAAER
2P IR & dIR JR1217168 /'8 J9690 68RAIR6] ?

VR, IRSER 6 GO
® QYR @Al @Q@I@GQ @ A6TR G AIRR IR 6LIRR! K9 | [IEAIRI 69)RQ

R 99 QUIg MNSRIQ T, Q67 69Q IR QTR AIRE Gl YL A | G6el
QRIS 2IFRRQ JRIQ TTAEQ AICRIOR! A | 682 IRIAQ AR AGOIQ AIMIQE

AR ? 2I6F NAA 2R AIGRT 9ER FAG 21 KA ?
® Q4R J6Qdleq, 39 Ie° (F @ARI0 6AIRAIER QIAq JRG F167 QA& | 8C96g6Q,

QAP FARIG ACAFYR @A QAR 699 I8! *AZ I QI PAB 64 QY FTRA
QPR | 696R18T IS QB YRUG F6AT AR QYIS AR AV FRFIC FYAER

REQNQ 60Y A9 |

® gl 4Q @ TMIRY FRTEA IR Cf AR KA | AYIL6A 26Q 4 AYIZ AR IRIQ
AYEQTE KA | 6Q16T oR UG M, TR @A 6201 2RI YT I FICASHG IR
@2 | QF ay6en8 RTeR QA | AQ 2QANARY www.seasonwatch.in 6Q 2AERIR
X @QAIQQ YS° K64l Yo @6 ARIFT 62IRAIQAR |

8a1 6g1&N 329 @1 IWS




® 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.

you may also visit a

few suggestions i tebook to improve farming practices by adopting eco-friendly

and sustainable tech#fiques. You can also make posters or model and display while

participating nctions, science fairs or Krishi Mela. The school may also

invite agricultugal scientists, farmers, and experts to discuss the prevalent farming

practices with the students.

Reflect on the question framed by your friends and try to answer....
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Leafners wili be zibié:to... £,

Integrating

Artificial Intelligence(Al)
——

(1.

el

Understand basic Al terms such as data, algorithm, model, and dataset.

Explain how the scientific method is similar to machine learning. I5UEL4S

Relate scientific formulas like Density = Mass + Volume to algorithmic processing.
Understand how Al helps in cell classification and disease prediction.
Use Al tools responsibly in learning.

experimentation, measurement, classification, recording data, and

detect dis

possible because of Artificial Intelligence (Al).

and gives results. This chapter shows how

In Class 8 Science, students learn skills like observatio

Semester-1 Science;
Scientific Thinking to Intelligent Systems

eases. Robots perform precise work in fact

Exploring Al Applications for Weather, Health, Robotics & Learning

Semester-1 is connected to technologi e forecasting, robotics, healthcare, and
communication.
Guidance: Guidance - Begin by conng€ting scientific concepts with how Al systems

collect and process data from
science with data analysis

formulas,

recognition and predicti
like how Al models learn
a bridge between science

gal world. Encourage students to compare observation in
i @ Jse simple examples to explain how algorithms follow
similar to scientific calgllations. Relate pattern observation in experiments to pattern
g in Al. Help students understand cause-eftect relationships
. Promote computational thinking and logical reasoning as
d Artificial Intelligence.

Foundations of Al 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 Al tools by students must be strictly under the direct

Class 8

guidance and supervision of teachers and parents / guardians”.
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Example 1: Scientific Investigation and Al 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 8
experiment. During the experiment, only
one variable is changed to understand
cause and effect. Repeating the
experiment improves accuracy, and

evidence. Artificial Intelligence systems [
work in a similar way. They collect input g E'l
data and organise it into a dataset. An
algorithm processes this data to find
patterns. Based on these patterns, the system makes predié

steps and evidence-based reasoning.

-

Thinking How is changing one varia
with Al : settings in a Machine Le@rni del' to improve its results?

Key Words: | Variable — A factor |

that can be changed to observe its effect.

Dataset — A collec anised examples used to train an Al system.
Algorithm — A step-by; set of instructions followed by a computer to
solve a pr

oVe performance.

Example 2: Forces and Data Relationships

. Weather Forecasti
|np-ut {Data) Pro:essing ﬂutput ﬁ t orecasting

_ Lifted .I:?b,-e:r — T =l 0 ,;J e Mevement {i{:‘%
! - :g’} *:P; ""U"’; bl — R + H!i.|t|1{2-r’l ﬁ
: :x::.;r\q = Data Cu!l;l:t‘u;n = tl\ m @ - ﬂ

Robotics & Industry

5 0.0, » Temperature Analyslf ritrol J’ ﬁ -
orviryor Belt - DI{ISIOH Maki ? % hgﬁl-ﬂ #

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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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.

s Y

Thinking How do sensors in a robotic system detect force and automatically adjust
with Al : 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 Model

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 modglSimpli plex behaviour for better understanding.
In Artificial Intelligence, systems ana units of information called data points. When
many data points are grouped together, pa can be identified. This ability to identify patterns
is called Pattern Recognitio it is a part of Machine Learning. Just as the particle model
helps explain physical chan ata model helps explain digital patterns.

. J

Thinking Ho icle model in science similar to a data model in Artificial

with Al : Inte

Key Words: | Data Rpint — 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.

CcC!

Example 4: Pressure, Weather and Predictive Modelling

® High s
Pressure

-
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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. Al 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.

r

Thinking How does studying past weather data help Al predict future cyclones?
with Al :
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 re orld processes.

iExample 5: Solutes, Solvents and Solutions

solutions.

This chapter explains
how substances mix to form
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 d
connects with Artificial Intelligence (Al). Jus
organise data to produce meanu#gil results.

model responds to different a
algorithm applies mathematica
to pattern recognition a
reasoning, model-base

rmines floating and sinking. The chapter also
particles mix evenly in a solution, Al systems
hanges in concentration are similar to how an Al
§ of input. Using formulas to calculate density is like how an
cs to analyse information. Observing dissolving patterns relates
alysis in Al. Skills such as computational thinking, analytical
, and predictive analysis build a strong foundation for

understanding Al.
Thinking If a solution looks clear and uniform, how can it be confirmed that the solute |
with Al : 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.

Class 8
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Example 6: Cells, Microorganisms and Image Recognition

scientists observe cells and gy CORWON: chMepuER gl
microorganisms. Structures e =, *\,& o=
such as nucleus, membrane, —geg?

and cytoplasm are 1dent1ﬁed :
through careful observation - l Plant A\

Microscopes help

and classification.In Al

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 fo@ccurate cell classification?
with Al :
Key Words: | Image Recognition — Identifying obje

Example 7: Health, Disease and Data Analy§

(mm

200

100

100

04
Jan  Feb

Communicable diseases §
data collected monthly s
monsoon months.Al syste

Dengue Cases Fredicit AN AI “ Al Cases e

Prediction

k™
- OK

- . 3 =1
Jun Jul Aug  Nov Dec

seasonal patterns. For example, dengue cases often increase during
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 Al :
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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Example 8: How Nature Works in Harmony and Al 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, Al
functions like an ecosystem with -
interconnected components and data flows. Using sensors, satelhtes and big data, Al monitors
environmental changes, tracks wildlife, studies food webs, detects biodiversity threats, and
predicts human impact. For example, Al uses camera traps and jffage recognition to count
animals, while machine learning analyses satellite data to moni etation, water, and soil.
Predictive models can simulate effects when a species disap such'as, 1
frog decline in India.

Thinking A pond ecosystem has fish, drago s, and flowering plants all
with Al : connected through a food web. Al etected a sudden drop in bee
population, what cascade of igh#1t predict in the ecosystem? How

would an Al decision-supgOrt syst p ecologists respond quickly?
Key Words: | Image Recognition gy that enables computers to identify
objects, animals, o ages or videos.

Predictive Modellx use of Al and data to forecast future outcomes
or changes, 8 as pr ing the impact of species loss on ecosystems.
Networ $is — An Al method used to study relationships and

connection§iptween different elements in a system, similar to how organisms
i pod web.

Guidance: - CIg8Sroom activities should help students connect experiments with
scientific concepts and reallife applications. Students must use Al only as a support tool and
always verify answers with textbooks and teachers. Personal information should never be shared
while using Al platforms.Al responses should be checked carefully, and students should rewrite
answers in their own words.Al 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, Al 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. Al should be used
only to support study.
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Safe and Responsible Use of Al

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 Al tools. Any answer given by Al should always be checked with the textbook to make sure
it is correct and suitable for the lesson. Al tools must not be used during examinations or tests. If
help is taken from Al, the answer should be written again in original words to show clear
understanding. Academic honesty must always be maintained while learning. Responsible use of
Al builds discipline and strengthens scientific integrity.
Writing Effective Prompts (Class 8)

A good prompt helps in getting clear and useful answers from Al 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 thigking and questioning skills.

Example : Note:- “T am a Class 8 student. Explain how pressure ces cause wind formation
using the formula Pressure = Force + Area in simple langua

Level 1: Basic Prompt (Simple Information Re

“I am a Class 8 student. From the chapter Forcg®, explain what contact and non-contact

forces are in simple language.”

Level 2: Analytical Prompt (Understapsipg
“I am a Class 8 student. From the chgpter Pregsu
differences cause wind movemen e the #ormula Pressure = Force + Area and give

ships)
and Weather, explain how pressure

one real-life example.”
Community-Based Projects

The Seasonal Disease ess and Prevention Drive connects classroom learning with

community awareness. Stud
in their area without co

Using Al tools, t
identify patterns between

isc the data into tables and create bar graphs. Al may also help
infall and mosquito-related diseases. Students then design awareness
posters to promote cleanlin€ss 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.
Al 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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Myth

Truth

Al can replace teachers and textbooks

Al supports learning, but teachers guide
understanding and textbooks remain the
primary source of knowledge.

Al predictions are always accurate

Al predictions are based on available data and
probabilities, so they may not always be exact.

J

Do You Know?

Digital Pathology: In modern hospitals, Al 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 Al this topic.

Chapter-wise AI-Supported Exploration

Tasks for Students to Explore with AI (Science — Semester 1

Creative Level

Scientific Inquiry
and Intelligent
Systems

Chapter Foundational Ana
Level
Chapter 1: * Define hypothesis

with examples.

* Design a simple
experiment and

. cientific
ith machine

steps prepare a
structured data table.
alyse a sample * Create a flowchart
experiment and comparing
identify dependent and scientific

investigation and
Al training process.

independent variables.

Chapter 2: Force,
Motion and
Intelligent
Machines

ontact and
pntact forces.

denti

o State Newton’s laws
in simple terms.

* Build and test a

balloon rocket
model.

* Design a simple
robot movement
plan based on
applied forces.

* Analyse the relationship
between force, mass and
motion using examples.

* Interpret a force —
motion data table.

Chapter 3: Matter,
Particles, and
Smart Modelling

» Draw and lable particle
diagrams of solids,
liquids, and gases.

* Define diffusion with
examples

* Explain diffusion * Create a stop-motion

using particle theory or digital animation
with diagrams. showint particle
movement.

* Analyse how
temperature affects
particle movement.

* Design a classroom
demonstration for
diffusion.
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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 p Compare concentration |+ Create a visual
saturated and changes with data input | model showing
unsaturated solutions. in an Al mode. particle mixing the
microscopic level.
* Design a 3D cell

Chapter 6: Cells Label parts of plant » Compare plant and

Microorganisms, and animal cells. model with labelled
and Classification parts.
Systems. * Define microorganisms ¢ * Create an Al-based

with examples. cell classifier concept
using observable

features.

Y

L
3\

Chapter 7: Health, |+ Define immuni * Create a community

Immunity, and vaccination. awareness campaign

Predictive to identify trends. poster.

Awareness . * Compare natural and | Design a health
artificial immunity. cell classifier concept

data tracking chart.

Chapter 8: How . » Compare a natural * Draw or design a

Nature works ecosystem with Al food web diagram

in Harmony tic 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 Al
food web, tropic levels | decreases in number. helps in monitoring

\ and decomposers. ecosystems. )

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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