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 Vande Mataram
Vande Mataram!

Sujalam, suphalam, malayaja shitalam,

Shasyashyamalam, Mataram!

Vande Mataram!

Shubhrajyotsna pulakitayaminim,

Phullakusumita drumadala shobhinim,

Suhasinim sumadhura bhashinim,

Sukhadam varadam, Mataram!

Vande Mataram, Vande Mataram!

& ŸíQíaÜí Ü̈Å dÜoiì

- Bankimchandra Chatterji
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- Rabindranath Tagore

Our National Anthem  | ÃÝÐÜóXàñæ
Jana-gana-mana-adhinayaka jaya he

Bharata-bhagya-vidhata
Panjaba-Sindhu-Gujarata-Maratha

Dravida-Utkala-Banga
Vindhya-Himachala-Yamuna-Ganga

uchchala-jaladhi-taranga
Tava Subha name jage,
tava subha asisa mage,
gahe tava jaya-gatha.

Jana-gana-mangala-dayaka jaya he
Bharata-bhagya-vidhata.
Jaya he, Jaya he, Jaya he,

jaya jaya jaya jaya he.

g®ÜWÜ|ÊÜá®Ü A˜®Ý¿áPÜ g¿áÖæà >
»ÝÃÜñÜ »ÝWÜÂ Ë«ÝñÝ >>

±ÜíhÝŸ Ôí«Üá WÜágÃÝñÜ ÊÜáÃÝsÝ >
¨ÝÅËvÜ EñÜRÆ ÊÜíWÝ >>

Ëí«ÜÂ ×ÊÜÞaÜÆ ¿áÊÜáá®Ý WÜíWÝ >
EaÜfÆ gÆ˜ ñÜÃÜíWÝ >
ñÜÊÜ ÍÜá»Ü ®ÝÊæáà hÝWæà >
ñÜÊÜ ÍÜá»Ü BÎÐÜ ÊÜÞWæà >>
WÝÖæà ñÜÊÜ g¿á WÝ¥Ý

g®ÜWÜ| ÊÜáíWÜÙÜ̈ Ý¿áPÜ g¿á Öæà >>
»ÝÃÜñÜ »ÝWÜÂ Ë«ÝñÝ >

g¿á Öæà g¿á Öæà g¿á Öæà >>
g¿á g¿á g¿á g¿á Öæà>>

                                                 & ÃÜËàí Ü̈Å®Ý¥… sÝWÜãÃ…
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Pledge  |  ±ÜÅ£þæ

- Pydimarri Venkata Subba Rao

“India is my country. All Indians are my brothers and sisters.
I love my country and I am proud of  its rich and varied heritage.

I shall always strive to be worthy of  it.

I shall give my parents, teachers and all elders respect,
and treat everyone with courtesy. I shall be kind to animals.

To my country and my people, I pledge my devotion.
In their well-being and prosperity alone lies my happiness.”

»ÝÃÜñÜ ®Ü®Ü° æ̈àÍÜ.  GÇÝÉ »ÝÃÜ£à¿áÃÜá ®Ü®Ü° ÓÜÖæãà Ü̈ÃÜ ÓÜÖæãà Ü̈Ä¿áÃÜá.  ®Ý®Üá ®Ü®Ü°
æ̈àÍÜÊÜ®Üá° ±ÝÅ|QRíñÜ ÖæaÝcX ²Åà£ÓÜáñæ¤à®æ. »ÝÃÜñÜ̈ Ü ÓÜíÓÜ¢£ ÖÝWÜã »ÜÊÜÂ ±ÜÃÜí±ÜÃæ ŸWæY

®Ü®ÜWæ ÖæÊæá¾Àá æ̈. A Ü̈ÃÜ AÔ¤ñÜÌPÝRX ®Ý®Üá Ÿ Ü̈ª®ÝXÃÜáñæ¤à®æ.  ®Ý®Üá ®Ü®Ü° ñÜí æ̈, ñÝÀá ÊÜáñÜá¤
WÜáÃÜá×Ä¿áÃÜ®Üá° ÓÜ̈ Ý WèÃÜËÓÜáñæ¤à®æ ÊÜáñÜá¤ AÊÜÄWæ ¯ÐÜu®ÝXÃÜáñæ¤à®æ.   ®Ý®Üá ±ÝÅ~ &
±ÜüWÜÙÜá ÊÜáñÜá¤ XvÜÊÜáÃÜWÜÙÜ ŸWæY ̈ Ü¿ÞÙÜá WÜá|ÊÜ®Üá°  Öæãí©ÃÜáñæ¤à®æ.  ̈ æàÍÜ̈ Ü g®Üñæ¿á

PÜÇÝÂ|PÝRX ÓÜ̈ Ý PÝÁãàì®Üá¾S®ÝXÃÜáñæ¤à®æí Ü̈á ±ÜÅ£þæWæç¿ááñæ¤à®æ.

& ±æçwÊÜáÄÅ ÊæíPÜo ÓÜá¸ÝºÃÝÊ…
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Students start observing their environment and playing with objects around them in
the Foundational Stage itself. This exploration continues in the Preparatory Stage. The
focus at this stage is on the immediate environment of students, with the interdisciplinary
approach in the curriculum reflecting the lives of children. The necessary competencies
for learning science in the Middle Stage are developed in the Preparatory Stage through
the interdisciplinary area ‘World Around Us’.

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

NCF (SE) 2023 - Curricular Goals

Curricular
Goal

Description Competencies

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

Explores
the world
of matter
and its

constituents,
properties

and
behavior

CG - 1

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

National Education Policy - 2020
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Curricular
Goal Description Competencies

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

Understands
the

components
of health,

hygiene and
well-being

CG - 4

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

Understands
the interface
of science,
technology
and society.

CG - 5

C-7.1 Uses scientific vocabulary to communicate inferences and
ideas about science accurately in oral and written form, and
through visual representation
C-7.2 Designs and build simple models to demonstrate scientific
concepts
C-7.3 Represents real world events and relationships through
diagrams and simple mathematical representations

Communicates
own

questions,
observations

and
conclusions

related to
science.

CG - 7

Explores
the physical

world
around
them in

scientific
and

mathematical
terms

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

CG - 2
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2Class 7 READINESS

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

Acid Base   Salt Sour Bitter    Slippery
Soap Lemon  Curd Vinegar Baking soda    Neutralise
Indicator Iitmus paper  Turmeric

DAY  1 Acids, Bases and Salts

Learn:

Understand:

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

• Acids are sour to taste.

• Bases are Bitter/slippery substances.

• Tasting chemicals can be dangerous and harmful to health.

• Some acids and bases may be corrosive or poisonous. A safer method to test is
to use indicators like litmus paper or turmeric.

• When soil becomes too acidic, it can harm plant growth. Farmers add bases
such as lime to neutralise the acid in the soil. The acid-base reaction forms salt
and water, making the soil more suitable for crops.

• Salt is not only table salt - many salts exist.

• Every sour substance is an acid. Do you agree?
Apply:

Fill in the blanks:

1) Baking soda is bitter. So it is __________

2) Curd is sour. So it is  __________

3) Litmus paper and turmeric are examples of __________

4) Acid reacts with base to form __________ and __________

AP SCERT
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®æà ñÜÃÜWÜ£ ÓÜíÔ¨Üœñæ

 CªÀÄè ¥ÀævÁåªÀÄè   ®ªÀt ºÀÄ½ PÀ»  eÁgÀÄªÀ
 ¸Á§Æ£ÀÄ ¤A É̈ ºÀtÄÚ   ªÉÆ À̧gÀÄ «£ÉUÀgï CqÀÄUÉ Ȩ́ÆÃqÁ   vÀl¹ÜÃPÀgÀt
 À̧ÆZÀPÀ °lä¸ï PÁUÀzÀ   Cj²t

£ÉÃ ¢£À DªÀÄèUÀ¼ÀÄ, ¥ÀævÁåªÀÄèUÀ¼ÀÄ ªÀÄvÀÄÛ ®ªÀtUÀ¼ÀÄ

PÀ°AiÉÆÃt

w¼ÀÄªÀ½PÉ :

C£ÀéAiÀÄ

SÁ° ©lÖ À̧Ü¼ÀUÀ¼À£ÀÄß À̧ÆPÀÛ ¥ÀzÀUÀ½AzÀ ¥ÀÇtðUÉÆ½¹.

CqÀÄUÉ Ȩ́ÆÃqÁ PÀ» gÀÄaAiÀÄ£ÀÄß ºÉÆA¢gÀÄªÀÅzÀjAzÀ, EzÀÄ MAzÀÄ __________

ªÉÆ À̧gÀÄ ºÀÄ½ gÀÄaAiÀÄ£ÀÄß ºÉÆA¢gÀÄªÀÅzÀjAzÀ, EzÀÄ MAzÀÄ __________

 °lä¸ï PÁUÀzÀ ªÀÄvÀÄÛ Cj²t __________ UÉ GzÁºÀgÀuÉAiÀiÁVªÉ.

DªÀÄèªÀÅ ¥ÀævÁåªÀÄèzÉÆA¢UÉ ªÀwð¹ __________ ªÀÄvÀÄÛ __________ GAmÁUÀÄvÀÛªÉ.

²PÀëPÀgÀ ZÀlÄªÀnPÉ

NzÀÄªÀÅzÀÄ - ¥Àp À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢, GZÀÑj¹ ºÁUÀÆ «zÁåyðUÀ¼À£ÀÄß NzÀ®Ä ªÀÄvÀÄÛ GZÀÑj À̧®Ä
ªÀiÁUÀðzÀ±Àð£À ¤ÃqÀ̈ ÉÃPÀÄ.

NzÀÄªÀÅzÀÄ - «ªÀj À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢ CzÀgÀ°è ¥ÀæªÀÄÄR ¥ÀzÀUÀ¼À£ÀÄß £ÀªÀÄä zÉÊ£ÀA¢£À
fÃªÀ£ÀzÀ C£ÀÄ s̈ÀªÀUÀ¼ÉÆA¢UÉ «ªÀj À̧̈ ÉÃPÀÄ.
• DªÀÄèUÀ¼ÀÄ ºÀÄ½ gÀÄaAiÀÄ£ÀÄß ºÉÆA¢gÀÄvÀÛªÉ.
• ¥ÀævÁå«ÄèÃAiÀÄ ¥ÀzÁxÀðUÀ¼ÀÄ PÀ» gÀÄa CxÀªÁ eÁgÀÄªÀ UÀÄt®PÀëtªÀ£ÀÄß ºÉÆA¢gÀÄvÀÛªÉ.
• gÀ̧ ÁAiÀÄ£ÀUÀ¼À£ÀÄß gÀÄa £ÉÆÃqÀÄªÀÅzÀÄ C¥ÁAiÀÄPÁj ªÀÄvÀÄÛ DgÉÆÃUÀåPÉÌ ºÁ¤ GAmÁUÀ§ºÀÄzÀÄ..
• PÉ®ªÀÅ DªÀÄè ªÀÄvÀÄÛ ¥ÀævÁåªÀÄèUÀ¼ÀÄ PÀë¬ÄPÀj À̧§ºÀÄzÀÄ CxÀªÁ «μÀPÁjAiÀiÁVgÀ§ºÀÄzÀÄ. DzÀÝjAzÀ

°lä¸ï PÁUÀzÀ CxÀªÁ Cj²tzÀAvÀºÀ ̧ ÀÆZÀPÀUÀ¼À£ÀÄß §¼À̧ ÀÄªÀÅzÀÄ ̧ ÀÄgÀQëvÀªÁzÀ ¥ÀzÀÞw.
• PÀÈ¶ s̈ÀÆ«Ä CwAiÀiÁV D«ÄèÃAiÀÄªÁVzÀÝgÉ, CzÀÄ À̧̧ ÀåUÀ¼À É̈¼ÀªÀtÂUÉUÉ ºÁ¤PÁgÀPÀªÁUÀÄvÀÛzÉ. PÀÈ¶

s̈ÀÆ«ÄAiÀÄ°è£À D«ÄèÃAiÀÄvÉAiÀÄ£ÀÄß vÀl À̧ÜUÉÆ½ À̧®Ä gÉÊvÀgÀÄ ̧ ÀÄtÚzÀAvÀºÀ ¥ÀævÁå«ÄèÃAiÀÄ ¥ÀzÁxÀðUÀ¼À£ÀÄß
Ȩ́Ãj À̧ÄvÁÛgÉ. F DªÀÄè-¥ÀævÁå«ÄèÃAiÀÄ QæAiÉÄAiÀÄ ªÀÄÆ®PÀ, ®ªÀt ªÀÄvÀÄÛ ¤ÃgÀÄ GAmÁUÀÄvÀÛªÉ, EzÀÄ
É̈¼ÉUÀ½UÉ ºÉZÀÄÑ ̧ ÀÆPÀÛªÁVgÀÄvÀÛzÉ.

• £ÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ°è §¼À̧ ÀÄªÀ G¥ÀÅà MAzÀÄ ®ªÀt, EAzÀÄ MAzÉÃ C®èzÉ EAvÀºÀ C£ÉÃPÀ
®ªÀtUÀ½ªÉ.

• ¥ÀæwAiÉÆAzÀÄ ºÀÄ½ ¥ÀzÁxÀðªÀÇ DªÀÄèªÉÃ? ¤ÃªÀÅ EzÀ£ÀÄß À̧ªÀÄyð À̧Ä«gÁ?AP SCERT



4Class 7 READINESS

DAY  2 Electric Circuits and their Components

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

Electric cell    Battery      Electric circuit      Switch      Conductors     Insulators

Learn:

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

• Electric cell is a source of electricity.

• An electric cell has two terminals; one is positive (+ ve) terminal and the other is

negative (- ve) terminal.

• An electric bulb has a filament that is connected to its terminals.

• An electric bulb glows when electric current passes through filament.

• In a closed electric circuit, the electric current passes from one terminal of

      the electric cell to the other terminal.

• Switch is a simple device that is used to either break the electric circuit or to complete it.

• Materials that allow electric current to pass through them are called conductors.

• Materials that do not allow electric current to pass through them are called insulators.
Apply:
Answer the following questions by using the words given below.

(switch, filament, electric bulb, electric cell, jute string)

(a) I am a thin wire inside a bulb. Who am I?

(b) I produce electricity from the chemicals stored inside me. Who am I?

(c) I glow when electric current passes through me. Who am I?

(d) I can either break or complete an electric circuit. Who am I?

(e) I do not allow electric current to pass through me. Who am I?

AP SCERT
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®æà ñÜÃÜWÜ£ ÓÜíÔ¨Üœñæ

«zÀÄåvï PÉÆÃ±À    ¨Áålj   «zÀÄåvï ªÀÄAqÀ®    ¹éZï   ªÁºÀPÀUÀ¼ÀÄ.

£ÉÃ ¢£À «zÀÄåvï ªÀÄAqÀ®UÀ¼ÀÄ ªÀÄvÀÄÛ CzÀgÀ s̈ÁUÀUÀ¼ÀÄ

PÀ°AiÉÆÃt

w¼ÀÄªÀ½PÉ

•  «zÀÄåvï PÉÆÃ±ÀªÀÅ «zÀÄåvï GvÁà¢ À̧ÄªÀ ¸ÁzsÀ£ÀªÁVzÉ.

•  «zÀÄåvï PÉÆÃ±ÀªÀÅ JgÀqÀÄ vÀÄ¢UÀ¼À£ÀÄß ºÉÆA¢gÀÄvÀÛzÉ; MAzÀÄ zsÀ£ÁvÀäPÀ (+) vÀÄ¢ ªÀÄvÉÆÛAzÀÄ IÄuÁvÀäPÀ (-)
vÀÄ¢.

•  «zÀÄåvï §¯ïâ JgÀqÀÄ vÀÄ¢UÀ¼À£ÀÄß À̧A¥ÀQð À̧ÄªÀ ¦ü®ªÉÄAmï C£ÀÄß ºÉÆA¢gÀÄvÀÛzÉ.

•  «zÀÄåvï ¥ÀæªÁºÀªÀÅ ¦ü®ªÉÄAmï ªÀÄÆ®PÀ ºÀjAiÀÄÄªÁUÀ «zÀÄåvï §¯ïâ GjAiÀÄÄvÀÛzÉ.

• ªÀÄÄaÑzÀ «zÀÄåvï ªÀÄAqÀ®zÀ°è, PÉÆÃ±ÀzÀ MAzÀÄ vÀÄ¢¬ÄAzÀ E£ÉÆßAzÀPÉÌ «zÀÄåvï ºÀjAiÀÄÄvÀÛzÉ.

•  ¹éZï JAzÀgÉ «zÀÄåvï ªÀÄAqÀ®ªÀ£ÀÄß ¥ÀÇtðUÉÆ½ À̧®Ä CxÀªÁ C¥ÀÇtðUÉÆ½ À̧®Ä §¼À̧ ÀÄªÀ ¸ÁzsÀ£À.

• AiÀiÁªÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ vÀªÀÄä ªÀÄÆ®PÀ «zÀÄåvï ºÀjAiÀÄ®Ä ©qÀÄvÀÛªÉAiÉÆÃ CAvÀºÀ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß ªÁºÀPÀUÀ¼ÀÄ JAzÀÄ
PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.

• AiÀiÁªÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ vÀªÀÄä ªÀÄÆ®PÀ «zÀÄåvï ºÀjAiÀÄ®Ä ©qÀÄªÀÅ¢®èªÉÇÃ CAvÀºÀ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß CªÁºÀPÀUÀ¼ÀÄ
JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.

C£ÀéAiÀÄ

²PÀëPÀgÀ ZÀlÄªÀnPÉ

NzÀÄªÀÅzÀÄ - ¥Àp À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢, GZÀÑj¹ ºÁUÀÆ «zÁåyðUÀ¼À£ÀÄß NzÀ®Ä ªÀÄvÀÄÛ GZÀÑj À̧®Ä
ªÀiÁUÀðzÀ±Àð£À ¤ÃqÀ̈ ÉÃPÀÄ.

NzÀÄªÀÅzÀÄ - «ªÀj À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢ CzÀgÀ°è ¥ÀæªÀÄÄR ¥ÀzÀUÀ¼À£ÀÄß £ÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ
C£ÀÄ s̈ÀªÀUÀ¼ÉÆA¢UÉ «ªÀj À̧̈ ÉÃPÀÄ.

PÉ¼ÀUÉ ¤ÃqÀ̄ ÁzÀ ¥ÀzÀUÀ¼À£ÀÄß §¼À¹PÉÆAqÀÄ F ¥Àæ±ÉßUÀ½UÉ GvÀÛj¹:
(¹éZï, ¦ü®ªÉÄAmï, «zÀÄåvï §¯ïâ, «zÀÄåvï PÉÆÃ±À, Ȩ́t©£À zÁgÀ)

(J) £Á£ÀÄ §¯ïâ£ÉÆ¼ÀV£À vÉ¼ÀÄªÁzÀ vÀAw. £Á£ÀÄ AiÀiÁgÀÄ?

(©) £À£ÉÆß¼ÀV£À gÁ¸ÁAiÀÄ£PÀUÀ½AzÁV £Á£ÀÄ «zÀÄåvï GvÁà¢ À̧ÄvÉÛÃ£É. £Á£ÀÄ AiÀiÁgÀÄ?

(s¹) £À£Àß ªÀÄÆ®PÀ «zÀÄåvï ºÀjAiÀÄÄªÁUÀ £Á£ÀÄ É̈¼ÀUÀÄvÉÛÃ£É. £Á£ÀÄ AiÀiÁgÀÄ?

(r) £Á£ÀÄ «zÀÄåvï ªÀÄAqÀ®ªÀ£ÀÄß ¥ÀÇtðUÉÆ½ À̧ÄvÉÛÃ£É CxÀªÁ C¥ÀÇtðUÉÆ½ À̧ÄvÉÛÃ£É. £Á£ÀÄ AiÀiÁgÀÄ?

(E) £À£Àß ªÀÄÆ®PÀ «zÀÄåvï ¥ÀæªÁºÀ ºÀjAiÀÄ®Ä £Á£ÀÄ ©qÀÄªÀÅ¢®è. £Á£ÀÄ AiÀiÁgÀÄ?

AP SCERT
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( )

( )

( )

( )

( )

( )

DAY  3 Metals and Nonmetals

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

Malleability     Ductility     Lustrous     Sonority     Copper     Gold

Learn:

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

1. Malleability : The property of a metal that allows it to be hammered into thin sheets is
called malleability.

2. Ductility: The property of a metal that allows it to be drawn into thin wires is called
ductility.

3. Lustrous: Lustrous means shiny. Gold and silver look shiny.

4. Sonority: Sonority means making a ringing sound when hit.

5. Gold: Precious metal which is not corroded, so commonly used in making ornaments.
Apply:

Match the Following:

Column A

A) Malleability

B) Ductility

C) Lustrous

D) Sonority

E) Copper

F) Gold

                        Column B

1) Ability to be drawn into thin wires.

2) Property of producing a ringing sound when struck.

3) Ability to be hammered into thin sheets.
4) Metal widely used in electrical wiring due to high

conductivity.
5) Shiny surface that reflects light.

6) Precious metal commonly used in ornaments because it
does not corrode easily.

( )

( )

( )

( )

( )

( )
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®æà ñÜÃÜWÜ£ ÓÜíÔ¨Üœñæ

  PÀÄlåvÉ    vÀ£ÀåvÉ    ºÉÆ¼À¥ÀÅ UÀÄt ±Á§Ý£À vÁªÀÄæ     §AUÁgÀ.

£ÉÃ ¢£À  É̄ÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ C É̄ÆÃºÀUÀ¼ÀÄ

PÀ°AiÉÆÃt

w¼ÀÄªÀ½PÉ 

 PÀÄlåvÉ : É̄ÆÃºÀUÀ¼À£ÀÄß ̧ ÀÄwÛUÉ¬ÄAzÀ ºÉÆqÉzÀÄ vÉ¼ÀÄªÁzÀ ºÁ¼ÉUÀ¼ÁV ¥ÀjªÀwð À̧®Ä ̧ ÁzsÀåªÁUÀÄªÀ UÀÄt®PÀëtªÀ£ÀÄß
PÀÄlåvÉ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.

 vÀ£ÀåvÉ : É̄ÆÃºÀUÀ¼À£ÀÄß vÉ¼ÀÄªÁzÀ vÀAwUÀ¼ÁV ¥ÀjªÀwð À̧®Ä ¸ÁzsÀåªÁUÀÄªÀ UÀÄt®PÀëtªÀ£ÀÄß vÀ£ÀåvÉ JAzÀÄ
PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.

 ºÉÆ¼À¥ÀÅ : ºÉÆ¼ÉAiÀÄÄªÀ «²μÀÖ ̧ Àé̈ sÁªÀªÀ£ÀÄß ̄ ÉÆÃºÀUÀ¼ÀÄ ºÉÆA¢gÀÄvÀÛªÉ. a£Àß ªÀÄvÀÄÛ ̈ É½î ºÉÆ¼À¦£À ̄ ÉÆÃºÀUÀ¼ÁVªÉ.

 ±Á§Ý£À : MAzÀÄ ªÀ̧ ÀÄÛªÀ£ÀÄß ºÉÆqÉzÁUÀ ±À§ÝªÀ£ÀÄß GvÁà¢ À̧ÄªÀ UÀÄt®PÀëtªÀ£ÀÄß ±À§Ý£À JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.

 a£Àß : EzÀÄ CªÀÄÆ®åªÁzÀ, £À² À̧Ä«PÉUÉ M¼ÀUÁUÀzÀ ̄ ÉÆÃºÀªÁVzÉ. F PÁgÀtPÁÌV, EzÀ£ÀÄß ̧ ÁªÀiÁ£ÀåªÁV
D s̈ÀgÀtUÀ¼À vÀAiÀiÁjPÉAiÀÄ°è §¼À̧ À̄ ÁUÀÄvÀÛzÉ.

PÉ¼ÀV£ÀªÀÅUÀ¼À£ÀÄß ºÉÆA¢¹ §gÉ¬Äj.

( )

( )

( )

( )

( )

( )

 « s̈ÁUÀ

1) É̄ÆÃºÀªÀ£ÀÄß vÉ¼ÀÄªÁzÀ zÁgÀªÁV ¥ÀjªÀwð À̧ÄªÀÅzÀÄ.

2) ªÀ̧ ÀÄÛªÀ£ÀÄß §rzÁUÀ ±À§ÝªÀ£ÀÄß GAlÄªÀiÁqÀÄvÀÛzÉ

3) É̄ÆÃºÀªÀ£ÀÄß vÉ¼ÀÄªÁzÀ ºÁ¼ÉAiÀiÁV ¥ÀjªÀwð À̧ÄªÀÅzÀÄ

4) C¢üPÀ ªÁºÀPÀvÉ¬ÄAzÁV «zÀÄåvï ªÁºÀPÀUÀ¼À°è §¼À̧ ÀÄªÀ É̄ÆÃºÀ

5) ºÉÆ¼ÉAiÀÄÄªÀ ªÉÄÃ É̄Êä ̈ É¼ÀPÀ£ÀÄß ¥Àæw¥sÀ° À̧ÄvÀÛzÉ.

6) EzÀÄ £À² À̧Ä«PÉUÉ M¼ÀUÁUÀzÀ, CªÀÄÆ®å É̄ÆÃºÀ; DzÀÝjAzÀ,
EzÀ£ÀÄß ̧ ÁªÀiÁ£ÀåªÁV D s̈ÀgÀt vÀAiÀiÁjPÉAiÀÄ°è §¼À̧ À̄ ÁUÀÄvÀÛzÉ.

²PÀëPÀgÀ ZÀlÄªÀnPÉ

NzÀÄªÀÅzÀÄ - ¥Àp À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢, GZÀÑj¹ ºÁUÀÆ «zÁåyðUÀ¼À£ÀÄß NzÀ®Ä ªÀÄvÀÄÛ
GZÀÑj À̧®Ä ªÀiÁUÀðzÀ±Àð£À ¤ÃqÀ̈ ÉÃPÀÄ.

( )

( )

( )

( )

( )

( )

NzÀÄªÀÅzÀÄ - «ªÀj À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢ CzÀgÀ°è ¥ÀæªÀÄÄR ¥ÀzÀUÀ¼À£ÀÄß £ÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ
C£ÀÄ s̈ÀªÀUÀ¼ÉÆA¢UÉ «ªÀj À̧̈ ÉÃPÀÄ.

C£ÀéAiÀÄ

« s̈ÁUÀ  A

A) PÀÄlåvÉ

B) vÀ£ÀåvÉ

C) ºÉÆ¼À¥ÀÅ

D) ±Á§Ý£À

E) vÁªÀÄæ

F) a£Àß

AP SCERT
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( )

( )

( )

( )

( )

( )

Column A

A) Conduction

B) Rusting

C) Aluminium

D) Silver

E) Oxygen

F) Sulphur

DAY  4            Metals and Nonmetals

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

Conduction     Rusting      Aluminium     Silver    Oxygen     Sulphur

Learn:

Understand:

                            Column B

1) Formatin of iron oxide in the presence of air and moisture.

2) Gas essential for respiration and burning.

3) Yellow non-metal used in fertilizers and matchsticks.

4) Good conductor of heat and used in making cooking
vessels and foil.

5) Metal used in making mirrors and decorative items.

6) Ability of a meterial to allow heat or electricity to pass
through it.

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

1. Conduction: Ability of a material to allow heat and electricity to pass through them.

2. Rusting: Rusting is a chemical process in which iron reacts with air and water and forms a
reddish-brown layer. This layer is called rust.

3. Oxygen: Oxygen is a gas in the air that helps us breathe and stay alive. It also helps things
burn.

4. Sulphur: Sulphur is a yellow solid substance found in nature. It is used in making
medicines, fertilizers, and matchsticks.

5. Aluminium: Cheap and light weight metal often used in making cooking vessels and thin
sheets.

Apply:
Match the Following:

( )

( )

( )

( )

( )

( )

AP SCERT
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®æà ñÜÃÜWÜ£ ÓÜíÔ¨Üœñæ

    ªÁºÀPÀvÉ vÀÄPÀÄÌ »rAiÀÄÄªÀÅzÀÄ C®Æå«Ä¤AiÀÄA     É̈½î DªÀÄèd£ÀPÀ UÀAzsÀPÀ

4 £ÉÃ ¢£À É̄ÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ C É̄ÆÃºÀUÀ¼ÀÄ

PÀ°AiÉÆÃt

w¼ÀÄªÀ½PÉ 

 PÉ¼ÀV£ÀªÀÅUÀ¼À°è ºÉÆA¢¹ §gÉ¬Äj

( )

( )

( )

( )

( )

( )

A « s̈ÁUÀ

A) ªÁºÀPÀvÉ

B) vÀÄPÀÄÌ
»rAiÀÄÄªÀÅzÀÄ

C) C®Æå«Ä¤AiÀÄA

D) É̈½î

E) DQìd£ï

F) ̧ À®ágï

B « s̈ÁUÀ

1) UÁ½ ªÀÄvÀÄÛ vÉÃªÁA±ÀzÀ G¥À¹ÜwAiÀÄ°è PÀ©âtzÀ DPÉÊìqï GAmÁUÀÄ«PÉ.

2) G¹gÁl ªÀÄvÀÄÛ zÀºÀ£ÀPÉÌ CUÀvÀåªÁzÀ C¤®.

3) gÀ̧ ÀUÉÆ§âgÀUÀ¼ÀÄ ªÀÄvÀÄÛ ̈ ÉAQPÀrØUÀ¼À°è §¼À̧ ÀÄªÀ ºÀ¼À¢ C É̄ÆÃºÀ.

4) CqÀÄUÉ ¥ÁvÉæUÀ¼ÀÄ ªÀÄvÀÄÛ vÉ¼ÀÄªÁzÀ ºÁ¼ÉUÀ¼À vÀAiÀiÁjPÉAiÀÄ°è §¼À̧ ÀÄªÀ
GμÀÚ ªÁºÀPÀ.

5) zÀ¥ÀðtUÀ¼ÀÄ ªÀÄvÀÄÛ C®APÁjPÀ ªÀ̧ ÀÄÛUÀ¼À vÀAiÀiÁjPÉAiÀÄ°è §¼À̧ ÀÄªÀ
É̄ÆÃºÀ.

6) GμÀÚ CxÀªÁ «zÀÄåvï C£ÀÄß vÀªÀÄä ªÀÄÆ®PÀ ºÀjAiÀÄ®Ä ©qÀÄªÀ
¸ÁªÀÄxÀåð.

²PÀëPÀgÀ ZÀlÄªÀnPÉ

( )

( )

( )

( )

( )

( )

NzÀÄªÀÅzÀÄ - «ªÀj À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢ CzÀgÀ°è ¥ÀæªÀÄÄR ¥ÀzÀUÀ¼À£ÀÄß £ÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ
C£ÀÄ s̈ÀªÀUÀ¼ÉÆA¢UÉ «ªÀj À̧̈ ÉÃPÀÄ.
1. ªÁºÀPÀvÉ: GμÀÚ CxÀªÁ «zÀÄåvï C£ÀÄß vÀªÀÄä ªÀÄÆ®PÀ ºÀjAiÀÄ®Ä ©qÀÄªÀ ¸ÁªÀÄxÀåð
2. vÀÄPÀÄÌ »rAiÀÄÄªÀÅzÀÄ: PÀ©âtªÀÅ UÁ½ ªÀÄvÀÄÛ ¤Ãj£ÉÆA¢UÉ ¥ÀæwQæ¬Ä¹ PÉA¥ÀÅ-PÀAzÀÄ ¥ÀzÀgÀªÀ£ÀÄß gÀÆ¦ À̧ÄªÀ

gÁ¸ÁAiÀÄ¤PÀ ¥ÀæQæAiÉÄAiÀÄ£ÀÄß vÀÄPÀÄÌ »rAiÀÄÄ«PÉ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ. F ¥ÀjuÁªÀÄªÁV GAmÁUÀÄªÀ
¥ÀzÀgÀªÀ£ÀÄß vÀÄPÀÄÌ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.

3. DªÀÄèd£ÀPÀ : DªÀÄèd£ÀPÀªÀÅ UÁ½AiÀÄ°ègÀÄªÀ C¤®ªÁVzÀÄÝ EzÀÄ £ÀªÀÄUÉ §zÀÄPÀ®Ä ªÀÄvÀÄÛ G¹gÁqÀ®Ä À̧ºÁAiÀÄ
ªÀiÁqÀÄvÀÛzÉ ªÀÄvÀÄÛ ªÀ̧ ÀÄÛUÀ¼À zÀºÀ£ÀPÀÆÌ ̧ ÀºÁAiÀÄPÀªÁUÀÄvÀÛzÉ.

4. UÀAzsÀPÀ : EzÀÄ ¥ÀæPÀÈwAiÀÄ°è PÀAqÀÄ§gÀÄªÀ ºÀ¼À¢ §tÚzÀ WÀ£À ªÀ̧ ÀÄÛªÁVzÉ. EzÀ£ÀÄß OμÀÀzsÀUÀ¼ÀÄ, gÀ̧ ÀUÉÆ§âgÀUÀ¼ÀÄ
ªÀÄvÀÄÛ ̈ ÉAQPÀrØUÀ¼À vÀAiÀiÁjPÉAiÀÄ°è §¼À̧ À̄ ÁUÀÄvÀÛzÉ.

5. C®Æå«Ä¤AiÀÄA: EzÀÄ CqÀÄUÉ ¥ÁvÉæUÀ¼ÀÄ ªÀÄvÀÄÛ vÉ¼ÀÄªÁzÀ ºÁ¼ÉUÀ¼À vÀAiÀiÁjPÉAiÀÄ°è §¼À̧ ÀÄªÀ CUÀÎzÀ ªÀÄvÀÄÛ
ºÀUÀÄgÀªÁzÀ ̄ ÉÆÃºÀªÁVzÉ.

C£ÀéAiÀÄ

NzÀÄªÀÅzÀÄ - ¥Àp À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢, GZÀÑj¹ ºÁUÀÆ «zÁåyðUÀ¼À£ÀÄß NzÀ®Ä ªÀÄvÀÄÛ
GZÀÑj À̧®Ä ªÀiÁUÀðzÀ±Àð£À ¤ÃqÀ̈ ÉÃPÀÄ.

AP SCERT



10Class 7 READINESS

DAY  5 Changes around us

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

Apply:
In nature, many changes occur in pairs of opposites. Based on what you have learned
about the types of changes, write the exact opposite for each of the following changes:
1. Slow change - ________________________
2. Desirable change - ________________________
3. Natural change - ________________________
4. Reversible change - ________________________
5. Periodic change - ________________________
6. Physical change - ________________________

Read the following statements and fill in the blanks with the correct opposite type of
change:

7. If the melting of ice is a Reversible change, then the burning of wood is an ____________.

8. If the changing of seasons is a Periodic change, then an earthquake is a ____________.

9. If the ripening of a mango is a Desirable change, then the spoiling of food is an _______.

Physical change       Chemical change     Natural change    Man-made change
Reversible change   Irriversible change   periodic change   Non-periodic change

Understand:
Read and Explain: The teacher reads the sentences and explain the keywords from the
flow chart.

AP SCERT
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®æà ñÜÃÜWÜ£ ÓÜíÔ¨Üœñæ

£ÉÃ ¢£À            £ÀªÀÄä À̧ÄvÀÛªÀÄÄvÀÛ°£À §zÀ̄ ÁªÀuÉUÀ¼ÀÄ

C£ÀéAiÀÄ
¥ÀæPÀÈwAiÀÄ°è C£ÉÃPÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ PÉ®ªÀÅ À̧ªÀÄ£ÁV ªÀÄvÀÄÛ «gÀÄzÀÞªÁVgÀÄvÀÛªÉ. ¤ÃªÀÅ PÀ°vÀ §zÀ̄ ÁªÀuÉUÀ¼À
«zsÀUÀ¼À£ÀÄß DzsÀj¹, F PÉ¼ÀV£ÀªÀÅUÀ¼À°è ¥ÀæwAiÉÆAzÀPÀÆÌ «gÀÄzÀÞ §zÀ̄ ÁªÀuÉAiÀÄ£ÀÄß §gÉ¬Äj:

¤zsÁ£ÀUÀw §zÀ̄ ÁªÀuÉ ________________________
C¥ÉÃPÀëtÂÃAiÀÄ §zÀ̄ ÁªÀuÉ ________________________
£ÉÊ À̧VðPÀ §zÀ̄ ÁªÀuÉ ________________________

  «¥ÀAiÀÄðAiÀÄ ²Ã® §zÀ̄ ÁªÀuÉ ________________________
DªÀvÀð£À §zÀ̄ ÁªÀuÉ ________________________
s̈ËwPÀ §zÀ̄ ÁªÀuÉ ________________________

 PÉ¼ÀV£À ªÁPÀåUÀ¼À£ÀÄß N¢ ªÀÄvÀÄÛ À̧ÆPÀÛªÁzÀ «gÀÄzÀÞ §zÀ̄ ÁªÀuÉAiÉÆA¢UÉ SÁ° À̧Ü¼ÀUÀ¼À£ÀÄß s̈Àwð ªÀiÁr:
7. ªÀÄAdÄUÀqÉØAiÀÄ PÀgÀUÀÄ«PÉAiÀÄÄ ¥ÀÅ£ÀgÁªÀwð À̧§ºÀÄzÁzÀ §zÀ̄ ÁªÀuÉAiÀiÁzÀgÉ ªÀÄgÀªÀ£ÀÄß À̧ÄqÀÄªÀÅzÀÄ MAzÀÄ
8. IÄvÀÄUÀ¼À §zÀ̄ ÁªÀuÉAiÀÄÄ DªÀvÀð£À §zÀ̄ ÁªÀuÉAiÀiÁVzÀÝgÉ, s̈ÀÆPÀA¥ÀªÀÅ MAzÀÄ _____
9. ªÀiÁ«£À ºÀtÄÚ ªÀiÁUÀÄªÀÅzÀÄ C¥ÉÃPÀëtÂÃAiÀÄ §zÀ̄ ÁªÀuÉAiÀiÁVzÀÝgÉ, DºÁgÀ ºÁ¼ÁUÀÄªÀÅzÀÄ MAzÀÄ _____

PÀ°AiÉÆÃt

²PÀëPÀgÀ ZÀlÄªÀnPÉ

NzÀÄªÀÅzÀÄ - ¥Àp À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢, GZÀÑj¹ ºÁUÀÆ «zÁåyðUÀ¼À£ÀÄß NzÀ®Ä ªÀÄvÀÄÛ GZÀÑj À̧®Ä
ªÀiÁUÀðzÀ±Àð£À ¤ÃqÀ̈ ÉÃPÀÄ.

w¼ÀÄªÀ½PÉ 
NzÀÄªÀÅzÀÄ - «ªÀj À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢ CzÀgÀ°è ¥ÀæªÀÄÄR ¥ÀzÀUÀ¼À£ÀÄß £ÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ
C£ÀÄ s̈ÀªÀUÀ¼ÉÆA¢UÉ «ªÀj À̧̈ ÉÃPÀÄ.

 s̈ËwPÀ §zÀ̄ ÁªÀuÉ  gÁ¸ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ   £ÉÊ À̧VðPÀ §zÀ̄ ÁªÀuÉ,    ªÀiÁ£ÀªÀ ¤«ÄðvÀ §zÀ̄ ÁªÀuÉ
¥ÀÅ£ÀgÁªÀwðvÀ («¥ÀAiÀÄðAiÀÄ²Ã®)§zÁ¯ÁªÀuÉ    C¥ÀÅ£ÀgÁªÀwðvÀ (C«¥ÀAiÀÄðAiÀÄ ²Ã®) §zÀ̄ ÁªÀuÉ
DªÀvÀð£À §zÀ̄ ÁªÀuÉ                     DªÀvÀð£ÀªÀ®èzÀ §zÀ̄ ÁªÀuÉ
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12Class 7 READINESS

DAY  6 Heat

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

Solid    liquid    gas    Conductors    Insulators    Water cycle    Thermometer

Learn:

Understand:
The teacher reads the sentences in the passage and explains the keywords in it.

Journey of a rain drop
Generally, the water in the ponds, tanks, rivers

and seas gets evaporated into the air due to the sun’s
heat. The process of changing water into water vapour
is called evaporation. As water vapour rises up, it
encounters cooler temperature in upper atmospher and
cools down. Water vapour turns into tiny liquid
droplets, this is called condensation. These droplets
cluster together to form clouds. Cloud droplets collide
and grow larger until they become too heavy for the
air to hold them. When water drops fall from clouds, it
is called precipitation or rain. Evaporation, condensation and precipitation form a continuous
cycle called the water cycle. This constantly circulates water between the earth’s surface and the
atmosphere.
Apply:
Short Answer Questions.

1. What is the process called when water changes into water vapour?
2. Name any four places where water generally evaporates from.
3. What causes the water vapour in clouds to cool down and turn into little droplets?
4. What are the two names given for water-drops falling from the clouds?
5. How does the passage define the "water cycle"?

Fill in the Blanks
6. Water goes up into the air as water vapour due to the heat of the ________.
7. When evaporated water goes into the air, it ________ and forms clouds.
8. The continuous cycle of water evaporating, forming clouds, and falling back to the surface

is called the ________.
Look at the above diagram and answer the questions below.

9. Look at the arrows pointing up from the blue water. What process do these arrows represent?
10. Which provides the energy or heat to start the water cycle in the picture?
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®æà ñÜÃÜWÜ£ ÓÜíÔ¨Üœñæ

    WÀ£À     zÀæªÀ     C¤®    ªÁºÀPÀUÀ¼ÀÄ    CªÁºÀPÀUÀ¼ÀÄ   d® ZÀPÀæ    GμÀÚÚ ªÀiÁ¥ÀPÀ

£ÉÃ ¢£À              GμÀÚ

PÀ°AiÉÆÃt

w¼ÀÄªÀ½PÉ 

ªÀÄ¼É ¤Ãj£À ¥ÀæAiÀiÁt
 ̧ ÁªÀiÁ£ÀåªÁV, ̧ ÀgÉÆÃªÀgÀUÀ¼ÀÄ, ºÉÆAqÀUÀ¼ÀÄ, PÉgÉUÀ¼ÀÄ, £À¢UÀ¼ÀÄ

ªÀÄvÀÄÛ ̧ ÁUÀgÀUÀ½AzÀ ¤ÃgÀÄ ̧ ÀÆAiÀÄð£À ±ÁR¢AzÀ D«AiÀiÁUÀÄvÀÛzÉ.
¤ÃgÀÄ ¤ÃgÁ«AiÀiÁV ¥ÀjªÀwð À̧ÄªÀ ¥ÀæQæAiÉÄAiÀÄ£ÀÄß D«AiÀiÁUÀÄ«PÉ

 JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ. ¤Ãj£À D« ºÉZÁÑzÀAvÉ,
ªÉÄÃ°£À ªÁvÁªÀgÀtzÀ°è£À PÀrªÉÄ vÁ¥ÀªÀiÁ£À¢AzÁV ¤ÃgÁ«AiÀÄ£ÀÄß
vÀA¥ÁV À̧ÄvÀÛzÉ. F ¤Ãj£À D« ̧ ÀtÚ ºÀ¤UÀ¼ÁV gÀÆ¥ÁAvÀgÀUÉÆAqÀÄ,
J¯Áè ¤Ãj£À ºÀ¤UÀ¼ÀÄ MnÖUÉ Ȩ́Ãj ªÉÆÃqÀUÀ¼ÁV K¥ÀðqÀÄvÀÛªÉ.
ªÉÆÃqÀUÀ¼ÉÆ¼ÀV£À ¤Ãj£À ºÀ£UÀ¼ÀÄ MAzÀPÉÆÌAzÀÄ rQÌ ºÉÆqÉzÀÄ,
UÁ½AiÀÄÄ CªÀÅUÀ¼À ̈ sÁgÀªÀ£ÀÄß vÀqÉAiÀÄ¯ÁUÀzÀμÀÄÖ zÉÆqÀØzÁV ̈ É¼ÉAiÀÄÄvÀÛªÉ.
EzÀgÀ ¥ÀjuÁªÀÄªÁV, ¤Ãj£À ºÀ¤UÀ¼ÀÄ ªÉÆÃqÀUÀ½AzÀ PÉ¼ÀUÉ ©Ã¼ÀÄvÀÛªÉ. F «zÀåªÀiÁ£ÀªÀ£ÀÄß CªÀ¥ÁvÀ CxÀªÁ ªÀÄ¼É
JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ. D«AiÀiÁUÀÄ«PÉ, ¸ÁA¢æÃPÀgÀt ªÀÄvÀÄÛ ªÀÄ¼ÉAiÀÄÄ MmÁÖV ¤Ãj£À ZÀPÀæªÀ£ÀÄß gÀÆ¦ À̧ÄvÀÛzÉ. F
¥ÀæQæAiÉÄAiÀÄÄ ̈ sÀÆ«ÄAiÀÄ ªÉÄÃ É̄Êä ªÀÄvÀÄÛ ªÁvÁªÀgÀtzÀ £ÀqÀÄªÉ £ÃgÀ£ÀÄß ¤gÀAvÀgÀªÁV ¥ÀjZÀ®£ÉAiÀiÁUÀÄªÀAvÉ ªÀiÁqÀÄvÀÛzÉ.
C£ÀéAiÀÄ
À̧AQë¥ÀÛªÁV GvÀÛj À̧ÄªÀ ¥Àæ±ÉßUÀ¼ÀÄ:
1. ¤ÃgÀÄ ¤ÃgÁ«AiÀiÁV §zÀ̄ ÁUÀÄªÀ ¥ÀæQæAiÉÄAiÀÄ£ÀÄß K£ÉAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ?
2. ¤ÃgÀÄ ¸ÁªÀiÁ£ÀåªÁV D«AiÀiÁUÀÄªÀ £Á®ÄÌ ¥ÀæzÉÃ±ÀUÀ¼À£ÀÄß ºȨ́ Àj¹.
3. ªÉÆÃqÀUÀ¼ÉÆ¼ÀV£À ¤Ãj£À D« vÀtÚUÁUÀ®Ä ªÀÄvÀÄÛ À̧tÚ ºÀ¤UÀ¼ÁV §zÀ̄ ÁUÀ®Ä PÁgÀtªÉÃ£ÀÄ?
4. ªÉÆÃqÀUÀ½AzÀ ©Ã¼ÀÄªÀ ¤Ãj£À ºÀ¤UÀ½UÉ £ÃqÀ̄ ÁzÀ JgÀqÀÄ ºȨ́ ÀgÀÄUÀ¼ÀÄ AiÀiÁªÀÅªÀÅ?
5.  ªÉÄÃ°£À ¥ÁågÁ “d® ZÀPÀæ”ªÀ£ÀÄß ºÉÃUÉ ªÁåSÁå¤ À̧ÄvÀÛzÉ?

SÁ° À̧Ü¼ÀUÀ¼À£ÀÄß s̈Àwð ªÀiÁr:
6. ________±ÁR¢AzÁV, ¤ÃgÀÄ ¤ÃgÁ«AiÀiÁV UÁ½AiÀÄ°è Ȩ́Ãj ªÉÄÃ É̄ÃgÀÄvÀÛzÉ.
7. D«AiÀiÁzÀ ¤ÃgÀÄ UÁ½AiÀÄ£ÀÄß ¥ÀæªÉÃ²¹zÁUÀ, CzÀÄ ________ UÀ¼ÁV ªÉÆÃqÀUÀ¼À£ÀÄß gÀÆ¦ À̧ÄvÀÛzÉ.
8. ¤ÃgÀÄ D«AiÀiÁV, ªÉÆÃqÀUÀ¼ÁV gÀÆ¥ÀÅUÉÆAqÀÄ, ªÀÄvÉÛ s̈ÀÆ«ÄUÉ ªÀÄgÀ½ ©Ã¼ÀÄªÀ ¤gÀAvÀgÀ ¥ÀæQæAiÉÄAiÀÄ£ÀÄß

________. J£ÀÄßªÀgÀÄ.
ªÉÄÃ°£À avÀæªÀ£ÀÄß UÀªÀÄ¤¹, PÉ¼ÀV£À ¥Àæ±ÉßUÀ½UÉ GvÀÛgÀUÀ¼À£ÀÄß §gÉ¬Äj:

9. ¤Ã° §tÚzÀ ¤Ãj¤AzÀ ªÉÄÃ É̄ÃgÀÄªÀ ªÉÄÃ®ÄäR ¨ÁtzÀ UÀÄgÀÄvÀÄUÀ¼ÀÄ AiÀiÁªÀ ¥ÀæQæAiÉÄAiÀÄ£ÀÄß ¥Àæw¤¢ü̧ ÀÄvÀÛªÉ?
10. avÀæzÀ°è awæ̧ À̄ ÁzÀ ¤Ãj£À ZÀPÀæªÀ£ÀÄß ¥ÁægÀA©ü̧ À®Ä ±ÀQÛ CxÀªÁ ±ÁRªÀ£ÀÄß AiÀiÁªÀÅzÀÄ MzÀV À̧ÄvÀÛzÉ?

²PÀëPÀgÀ ZÀlÄªÀnPÉ

NzÀÄªÀÅzÀÄ - ¥Àp À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢, GZÀÑj¹ ºÁUÀÆ «zÁåyðUÀ¼À£ÀÄß NzÀ®Ä ªÀÄvÀÄÛ GZÀÑj À̧®Ä
ªÀiÁUÀðzÀ±Àð£À ¤ÃqÀ̈ ÉÃPÀÄ.

NzÀÄªÀÅzÀÄ - «ªÀj À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢ CzÀgÀ°è ¥ÀæªÀÄÄR ¥ÀzÀUÀ¼À£ÀÄß £ÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ
C£ÀÄ s̈ÀªÀUÀ¼ÉÆA¢UÉ «ªÀj À̧̈ ÉÃPÀÄ.

CªÀ¥ÁvÀ

¸ÁA¢æÃPÀgÀt

 D«ÃPÀgÀt

AP SCERT



14Class 7 READINESS

Observe the above image.

When the steam comes in contact with the metal plate(A) cooled with ice, it condenses
and forms water(B). The water drops that you observed falling from the plate, were due to
condensation of steam(C).

Now fill in the blanks with the appropriate words.

1) 'A' is _____________ (solid / liquid / gas)

2) 'B' is _____________ (solid / liquid / gas)

3) 'C' is _____________ (solid / liquid / gas)
The metal plate allows heat to spread quickly, while the plastic handle prevents heat from
reaching the hand.

4) The metal plate is a/an _____________(conductor / insulator)

5) The plastic handle is a/an _____________(conductor / insulator)

6) Name the above device.

DAY  7

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

Solid    liquid    gas    Conductors    Insulators    Thermometer

Learn:

Understand:

Heat

Read and explain : The teacher has to read the paragraph given and explain the context.

36
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®æà ñÜÃÜWÜ£ ÓÜíÔ¨Üœñæ

    WÀ£À      zÀæªÀ     C¤®      ªÁºÀPÀUÀ¼ÀÄ     CªÁºÀPÀUÀ¼ÀÄ     d®ZÀPÀæ     GμÀÚÚ ªÀiÁ¥ÀPÀ

£ÉÃ ¢£À              GμÀÚ

C£ÀéAiÀÄ

²PÀëPÀgÀ ZÀlÄªÀnPÉ

NzÀÄªÀÅzÀÄ - ¥Àp À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢, GZÀÑj¹ ºÁUÀÆ «zÁåyðUÀ¼À£ÀÄß NzÀ®Ä ªÀÄvÀÄÛ GZÀÑj À̧®Ä
ªÀiÁUÀðzÀ±Àð£À ¤ÃqÀ̈ ÉÃPÀÄ.

w¼ÀÄªÀ½PÉ 
NzÀÄªÀÅzÀÄ - «ªÀj À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢ CzÀgÀ°è ¥ÀæªÀÄÄR ¥ÀzÀUÀ¼À£ÀÄß £ÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ
C£ÀÄ s̈ÀªÀUÀ¼ÉÆA¢UÉ «ªÀj À̧̈ ÉÃPÀÄ.

36

ªÉÄÃ°£À avÀæªÀ£ÀÄß UÀªÀÄ¤¹.

D«, ªÀÄAdÄUÀqÉØ¬ÄAzÀ vÀA¥ÁV¹zÀ ̄ ÉÆÃºÀzÀ ºÀ®UÉ A £ÀÄß ªÀÄÄnÖzÁUÀ CzÀÄ ̧ ÁA¢æÃPÀgÀtUÉÆAqÀÄ ¤ÃgÁV
B §zÀ̄ ÁUÀÄvÀÛzÉ. ºÀ®UÉ¬ÄAzÀ PÉ¼ÀUÉ ©Ã¼ÀÄwÛgÀÄªÀ ZÀÄPÉÌUÀ¼ÀÄ. ¤ÃgÁ« (C) ¸ÁA¢æÃPÀgÀt¢AzÀ K¥ÀðnÖzÉ.
PÉ¼ÀV£À SÁ° eÁUÀUÀ¼À£ÀÄß À̧jAiÀiÁzÀ ¥ÀzÀUÀ¼ÉÆA¢UÉ s̈Àwð ªÀiÁr.

1) 'A' _____________ (WÀ£À / zÀæªÀ / C¤®)

2) 'B'  _____________ (WÀ£À / zÀæªÀ / C¤®)

3) 'C'  _____________ (WÀ£À / zÀæªÀ / C¤®)

É̄ÆÃºÀzÀ vÀmÉÖ ±ÁRªÀ£ÀÄß ªÉÃUÀªÁV J¯Áè PÀqÉ ªÁå¦ À̧ÄvÀÛzÉ. DzÀgÉ, ¥Áè¹ÖPï »rPÉAiÀÄÄ ±ÁRªÀÅ PÉÊAiÀÄªÀgÉUÉ
vÀ®Ä¥ÀzÀAvÉ vÀqÉAiÀÄÄvÀÛzÉ.

4) É̄ÆÃºÀzÀ vÀmÉÖAiÀÄÄ MAzÀÄ _____________ (ªÁºÀPÀ / CªÁºÀPÀ)

5)  ¥Áè¹ÖPï »rPÉAiÀÄÄ MAzÀÄ _____________ (ªÁºÀPÀ / CªÁºÀPÀ)

6) ªÉÄÃ°£À avÀæzÀ°ègÀÄªÀ ¥ÀjPÀgÀªÀ£ÀÄß K£ÉAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ?
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16Class 7 READINESS

DAY  8 Light

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

Luminous    Non luminous    Transparent    Translucent    Opaque

Shadow       Mirror      Reflection      Image

Learn:

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

• Objects that emit their own light are called luminous objects.

• Objects that do not emit their own light are called non luminous objects.

• Opaque objects do not allow light to pass through them.

• Transparent objects allow light to pass through them and we can see through these objects
clearly.

• Translucent objects allow light to pass through them partially.

• Shadows are formed when an opaque object comes in the path of light.

• Light always travels in straight line.

• Mirror reflection gives us clear images.
Apply:
1) Classify the objects or materials given below as opaque, transparent or translucent and

luminous or non-luminous:

2) Can you think of creating a shape that would give a circular shadow if held in one way and a
rectangular shadow if held in another way?

3) In a completely dark room, if you stand in front of a mirror, will you see a reflection of
yourself in the mirror?

Air, water,    a piece of rock,    a sheet of aluminium,    a mirror,    a wooden board,    asheet
of polythene,   a CD,     smoke,    a sheet of plane glass,    fog,      a piece of red hot iron,    an
umbrella,    a lighted fluorescent tube,    a wall,    a sheet of carbon paper,    the flame of a gas
burner,      a sheet of cardboard,    a lighted torch,    a wire mesh,    kerosene stove,     sun,
firefly,   moon.
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®æà ñÜÃÜWÜ£ ÓÜíÔ¨Üœñæ

       À̧éAiÀÄA ¥ÀæPÁ±À    À̧éAiÀÄA ¥ÀæPÁ±ÀªÀ®èzÀ    ¥ÁgÀzÀ±ÀðPÀ    CgÉ¥ÁgÀzÀ±ÀðPÀ,
       C¥ÁgÀzÀ±ÀðPÀ    £ÉgÀ¼ÀÄ    PÀ£Àßr (zÀ¥Àðt)    ¥Àæw¥sÀ®£À         ¥Àæw©A§.

£ÉÃ ¢£À                    É̈¼ÀPÀÄ

PÀ°AiÉÆÃt

C£ÀéAiÀÄ
NzÀÄªÀÅzÀÄ - «ªÀj À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢ CzÀgÀ°è ¥ÀæªÀÄÄR ¥ÀzÀUÀ¼À£ÀÄß £ÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ
C£ÀÄ s̈ÀªÀUÀ¼ÉÆA¢UÉ «ªÀj À̧̈ ÉÃPÀÄ.
• vÀªÀÄä ªÀÄÆ®PÀ É̈¼ÀPÀ£ÀÄß GAlÄªÀiÁqÀÄªÀ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß À̧éAiÀÄA ¥ÀæPÁ±ÀUÀ¼ÀÄ J£ÀÄßªÀgÀÄ.

• vÀªÀÄä ªÀÄÆ®PÀ É̈¼ÀPÀ£ÀÄß GAlÄªÀiÁqÀzÀ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß À̧éAiÀÄA ¥ÀæPÁ±ÀªÀ®èzÀªÀÅUÀ¼ÀÄ J£ÀÄßªÀgÀÄ.

• C¥ÁgÀzÀ±ÀðPÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ vÀªÀÄä ªÀÄÆ®PÀ É̈¼ÀPÀ£ÀÄß ºÁzÀÄºÉÆÃUÀ®Ä ©qÀÄªÀÅ¢®è.

• ¥ÁgÀzÀ±ÀðPÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ vÀªÀÄä ªÀÄÆ®PÀ É̈¼ÀPÀ£ÀÄß ºÁzÀÄºÉÆÃUÀ®Ä ©lÄÖ, ªÀ̧ ÀÄÛUÀ¼À£ÀÄß À̧àμÀÖªÁV £ÉÆÃqÀ®Ä

C£ÀÄªÀÅ ªÀiÁrPÉÆqÀÄvÀÛªÉ.

• CgÉ¥ÁgÀzÀ±ÀðPÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ vÀªÀÄä ªÀÄÆ®PÀ À̧é®à ªÀÄnÖUÉ É̈¼ÀPÀ£ÀÄß ºÁzÀÄºÉÆÃUÀ®Ä ©qÀÄvÀÛªÉ.

• C¥ÁgÀzÀ±ÀðPÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ ̈ É¼ÀQ£À ªÀiÁUÀðªÀ£ÀÄß vÀqÉAiÀÄÄªÁUÀ £ÉgÀ¼ÀÄUÀ¼ÀÄ gÀÆ¥ÀÅUÉÆ¼ÀÄîvÀÛªÉ.

• É̈¼ÀPÀÄ AiÀiÁªÁUÀ®Æ £ÉÃgÀ ¥ÀxÀzÀ°è ZÀ° À̧ÄvÀÛzÉ.

• zÀ¥ÀðtªÀÅ ¥Àæw¥sÀ®£À¢AzÁV À̧àμÀÖªÁzÀ ¥Àæw©A§ªÀ£ÀÄß ¤ÃqÀÄvÀÛzÉ.

NzÀÄªÀÅzÀÄ - ¥Àp À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢, GZÀÑj¹ ºÁUÀÆ «zÁåyðUÀ¼À£ÀÄß NzÀ®Ä ªÀÄvÀÄÛ GZÀÑj À̧®Ä
ªÀiÁUÀðzÀ±Àð£À ¤ÃqÀ̈ ÉÃPÀÄ.

²PÀëPÀgÀ ZÀlÄªÀnPÉ

F PÉ¼ÀV£À ªÀ̧ ÀÄÛUÀ¼À£ÀÄß ¥ÁgÀzÀ±ÀðPÀ, C¥ÁgÀzÀ±ÀðPÀ CxÀªÁ CgÉ¥ÁgÀzÀ±ÀðPÀUÀ¼ÁV ªÀVÃðPÀj¹; ªÀÄvÀÄÛ ̧ ÀéAiÀÄA
¥ÀæPÁ±À ªÀiÁ£ÀªÁzÀ CxÀªÁ À̧éAiÀÄA ¥ÀæPÁ±ÀªÀiÁ£ÀªÀ®èzÀªÀÅUÀ¼ÁV ªÀVÃðPÀj¹:

 UÁ½, ¤ÃgÀÄ, PÀ°è£À vÀÄAqÀÄ, C®Æå«Ä¤AiÀÄA ºÁ¼É, PÀ£Àßr, ªÀÄgÀzÀ ºÀ®UÉ, ¥Á°y£ï ºÁ¼É, ¹r,

ºÉÆUÉ, UÁf£À ºÁ¼É, ªÀÄAdÄ, PÉA¥ÁV PÁzÀ PÀ©ât, bÀwæ, ¥Àædé° À̧ÄªÀ lÆå¨ï É̄Êmï, UÉÆÃqÉ,

PÁ§ð£ï ºÁ¼É, UÁå¸ï §£Àðgï£À eÁé̄ É, gÀnÖ£À vÀÄAqÀÄ, ¥Àædé° À̧ÄªÀ mÁZïð É̄Êmï, vÀAw É̈Ã°,

¹ÃªÉÄJuÉÚ M É̄, À̧ÆAiÀÄð, «ÄAZÀÄºÀÄ¼ÀÄ, ZÀAzÀæ.

MAzÀÄ §¢AiÀÄ°è »rzÁUÀ ªÀÈvÁÛPÁgÀzÀ £ÉgÀ¼ÀÄ ªÀÄvÀÄÛ E£ÉÆßAzÀÄ §¢AiÀÄ°è »rzÁUÀ DAiÀÄvÁPÁgÀzÀ £ÉgÀ¼ÀÄ
¥ÀqÉAiÀÄÄªÀ DPÁgÀªÀ£ÀÄß ¤ÃªÀÅ H» À̧§°ègÁ?

 ¤ÃªÀÅ PÀUÀÎvÀÛ̄ ÉAiÀÄ PÉÆÃuÉAiÀÄ°è PÀ£ÀßrAiÀÄ ªÀÄÄAzÉ ¤AvÀgÉ, £ªÀÄä ¥Àæw©A§ªÀ£ÀÄß £ÉÆÃqÀ®Ä £ªÀÄUÉ
¸ÁzsÀåªÁUÀÄvÀÛzÉAiÉÄÃ?

w¼ÀÄªÀ½PÉ :
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DAY  9 Measurement of Time and Motion

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

Pendulum    Linear motion    Periodic motion    Hour    Minute    Second

Learn:

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

• In figure (A) Kamala is dragging  a stone tied to a
thread along a straight line. This type of motion in a
straight line is called linear motion.

• In figure (B) Kamala is suspending a stone tied to a thread making to and fro motion. This
type of motion that repeats itself after some period of time is called Periodic motion.

• 1 hour = 30 minutes  1 minute = 60 seconds

Apply: Answer the following.

1. Give two examples of Periodic motion.

2. Give two examples of Linear motion.

3. Motion of a car moving on straight road is ____________.

4. Motion of the needle in sewing mechine is ____________.

A)  Linear Motion B) Periodic Motion

1. Hour’s hand is at____________.
2. Mintue’s hand is at ____________.
3. Second’s hand is at ____________.

5. 6. What can you write at ‘?’ in the picture below?

   1 km = 1000 m
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®æà ñÜÃÜWÜ£ ÓÜíÔ¨Üœñæ

«ÄÃ

    É̄ÆÃ®PÀ   À̧gÀ¼ÀgÉÃSÁvÀäPÀ ZÀ®£É    DªÀvÀð£À ZÀ®£É    UÀAmÉ    ¤«ÄμÀÀ     Ȩ́PÉAqï.

£ÉÃ ¢£À PÁ® ªÀÄvÀÄÛ ZÀ®£ÉAiÀÄ C¼ÀvÉ

PÀ°AiÉÆÃt

C£ÀéAiÀÄ

• avÀæ ( ) gÀ°è, PÀªÀÄ¯Á MAzÀÄ PÀ°èUÉ zÁgÀªÀ£ÀÄß PÀnÖ CzÀ£ÀÄß
£ÉÃgÀ gÉÃSÉAiÀÄ GzÀÝPÀÆÌ J¼ÉAiÀÄÄwÛzÁÝ¼É. £ÉÃgÀ gÉÃSÉAiÀÄ GzÀÝPÉÌ
EgÀÄªÀAvÀºÀ ZÀ®£ÉAiÀÄ£ÀÄß gÉÃTÃAiÀÄ ZÀ®£É JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.

• avÀæ ( ) gÀ°è, PÀªÀÄ¯Á MAzÀÄ PÀ°èUÉ zÁgÀªÀ£ÀÄß PÀnÖ, CzÀ£ÀÄß
vÀÆUÀÄºÁQ, CzÀ£ÀÄß »AzÀPÀÆÌ ªÀÄvÀÄÛ ªÀÄÄAzÀPÀÆÌ ZÀ° À̧ÄªÀAvÉ
ª À iÁq À ÄvÁ Û¼ É . MAzÀÄ ¤¢ðμ À Ö  ¸ Àª À ÄAi À Äz À £ ÀAv Àg À
¥ÀÅ£ÀgÁªÀvÀð£ÉAiÀiÁUÀÄªÀAvÀºÀ ZÀ®£ÉAiÀÄ£ÀÄß DªÀvÀð£À ZÀ®£É JAzÀÄ
PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ

• 1 UÀAmÉ = 60 ¤«ÄμÀÀ, • 1 ¤«ÄμÀÀ = 60 Ȩ́PÉAqïì,
• 1 Q. «ÄÃ = 1000 «ÄÃ
F PÉ¼ÀV£À ¥Àæ±ÉßUÀ½UÉ GvÀÛgÀUÀ¼À£ÀÄß §gÉ¬Äj.

1. DªÀvÀð£À ZÀ®£ÉUÉ JgÀqÀÄ GzÁºÀgÀuÉUÀ¼À£ÀÄß ¤Ãr.
2.  gÉÃTÃAiÀÄ ZÀ®£ÉUÉ JgÀqÀÄ GzÁºÀgÀuÉUÀ¼À£ÀÄß ¤Ãr.
3.  £ÉÃgÀ gÀ̧ ÉÛAiÀÄ°è ZÀ° À̧ÄªÀ PÁj£À ZÀ®£É.
4. ºÉÆ°UÉ AiÀÄAvÀæzÀ°è£À À̧ÆfAiÀÄ ZÀ®£É.

 (A) gÉÃTÃAiÀÄ ZÀ®£É (B) DªÀvÀð£À ZÀ®£É

UÀAmÉAiÀÄ ªÀÄÄ¼ÀÄî ___ £À°è EzÉ.
 ¤«ÄμÀzÀ ªÀÄÄ¼ÀÄî ___ £À°è EzÉ.
Ȩ́ÉPÉAqïì ªÀÄÄ¼ÀÄî ___ £À°è EzÉ.

²PÀëPÀgÀ ZÀlÄªÀnPÉ

NzÀÄªÀÅzÀÄ - ¥Àp À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢, GZÀÑj¹ ºÁUÀÆ «zÁåyðUÀ¼À£ÀÄß NzÀ®Ä ªÀÄvÀÄÛ GZÀÑj À̧®Ä
ªÀiÁUÀðzÀ±Àð£À ¤ÃqÀ̈ ÉÃPÀÄ.

NzÀÄªÀÅzÀÄ - «ªÀj À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢ CzÀgÀ°è ¥ÀæªÀÄÄR ¥ÀzÀUÀ¼À£ÀÄß £ÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ
C£ÀÄ s̈ÀªÀUÀ¼ÉÆA¢UÉ «ªÀj À̧̈ ÉÃPÀÄ.

Q.«ÄÃ
¥ÁoÀ±Á É̄

«ÄÃ
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20Class 7 READINESS

DAY  10 Let's Classify Plants

Read and Recite: The teacher read the words and make the students to read and
recite
Herbs   Shrubs   Tree   Cotyledon   Monocot plants   Dicot plants    Fibrous root system
Taproot system  Venation    Reticulate venation    Parallel venation.

Learn:

Understand: Read and Explain: The teacher reads the sentences and explains the
key words in day to day life situation (experience).
1. Herbs are small plants with soft, green stems.
2. Shrubs are medium-sized plants with woody stems.
3. A tree is a tall plant with a hard, thick trunk.
4. A cotyledon is the seed leaf that provides food for

the baby plant.
5. Monocot plants have seeds with only one

cotyledon.
6. Dicot plants have seeds with two cotyledons.
7. Fibrous roots are a bunch of thin roots growing

from the base of the stem.
8. A taproot is one main thick root that grows straight

down.
9. Venation is the pattern of veins on a leaf.

10. In reticulate venation, veins form a net-like design.
11. In parallel venation, veins run straight next to each

other parallelly.

Application:

1. Give three examples for each of the following.
a) Herbs: ______________, ______________, ______________
b) Shrubs : ______________, ______________, ______________
c) Trees : ______________, ______________, ______________
d) Monocot plants : ______________, ______________, ______________
e) Dicot plants : ______________, ______________, ______________
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®æà ñÜÃÜWÜ£ ÓÜíÔ¨Üœñæ

 À̧̧ ÀåUÀ¼ÀÄ, ¥ÉÇzÉUÀ¼ÀÄ (§½îUÀ¼ÀÄ), ©Ãd zÀ¼À, KPÀ zÀ¼À zsÁ£Àå À̧̧ ÀåUÀ¼ÀÄ, ¢ézÀ¼À zsÁ£Àå À̧̧ ÀåUÀ¼ÀÄ, vÀAvÀÄ É̈ÃgÀÄ
ªÀåªÀ̧ ÉÜ, vÁ¬Ä É̈ÃgÀÄ ªÀåªÀ̧ ÉÜ, ¹gÁ«£Áå À̧, eÁ®gÀÆ¦ ¹gÁ«£Áå À̧, À̧ªÀiÁ£ÁAvÀgÀ ¹gÁ«£Áå À̧.

£ÉÃ ¢£À À̧̧ ÀåUÀ¼À ªÀVÃðPÀgÀt

PÀ°AiÉÆÃt

F PÉ¼ÀV£ÀªÀÅUÀ¼À°è ¥ÀæwAiÉÆAzÀPÀÆÌ ªÀÄÆgÀÄ GzÁºÀgÀuÉUÀ¼À£ÀÄß ¤Ãr:
J) VqÀªÀÄÆ°PÉUÀ¼ÀÄ          ______________, ______________, ______________
©) ¥ÉÇzÉUÀ¼ÀÄ ______________, ______________, ______________
¹) ªÀÄgÀUÀ¼ÀÄ ______________, ______________, ______________
r) KPÀzÀ¼À ̧ À̧ ÀåUÀ¼ÀÄ: ______________, ______________, ______________
E) ¢ézÀ¼À ̧ À̧ ÀåUÀ¼ÀÄ ______________, ______________, ______________

²PÀëPÀgÀ ZÀlÄªÀnPÉ

NzÀÄªÀÅzÀÄ - ¥Àp À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢, GZÀÑj¹ ºÁUÀÆ «zÁåyðUÀ¼À£ÀÄß NzÀ®Ä ªÀÄvÀÄÛ GZÀÑj À̧®Ä
ªÀiÁUÀðzÀ±Àð£À ¤ÃqÀ̈ ÉÃPÀÄ.

1. VqÀªÀÄÆ°PÉUÀ¼ÀÄ ªÀÄÈzÀÄªÁzÀ, ºÀ¹gÀÄ PÁAqÀUÀ¼À£ÀÄß ºÉÆA¢gÀÄªÀ ̧ ÀtÚ ̧ À̧ ÀåUÀ¼ÁVªÉ.
2. ¥ÉÇzÉUÀ¼ÀÄ UÀnÖAiÀiÁzÀ PÁAqÀUÀ¼À£ÀÄß ºÉÆA¢gÀÄªÀ ªÀÄzsÀåªÀÄ UÁvÀæzÀ ̧ À̧ ÀåUÀ¼ÁVªÉ.
3. ªÀÄgÀUÀ¼ÀÄ UÀnÖAiÀiÁzÀ, zÀ¥Àà PÁAqÀUÀ¼À£ÀÄß ºÉÆA¢gÀÄªÀ JvÀÛgÀzÀ ̧ À̧ ÀåUÀ¼ÁVªÉ.
4. ©ÃdzÀ¼À MAzÀÄ ©ÃdzÀ zÀ¼ÀªÁVzÀÄÝ CzÀÄ ªÉÆ¼ÀPÉAiÉÆqÉAiÀÄÄªÀ ̧ À̧ ÀåPÉÌ

DºÁgÀªÀ£ÀÄß MzÀV À̧ÄvÀÛzÉ.
5. KPÀzÀ¼À ¸À¸ÀåzÀ ©ÃdUÀ¼ÀÄ PÉÃªÀ® MAzÉÃ MAzÀÄ ©ÃdzÀ¼ÀªÀ£ÀÄß

ºÉÆA¢gÀÄvÀÛªÉ.
6. ¢ézÀ¼À ̧ À̧ ÀåzÀ ©ÃdUÀ¼ÀÄ JgÀqÀÄ ©Ãd zÀ¼ÀUÀ¼À£ÀÄß ºÉÆA¢gÀÄvÀÛªÉ.
7. vÀAvÀÄ É̈ÃgÀÄUÀ¼ÀÄ PÁAqÀzÀ §ÄqÀ¢AzÀ MAzÀÄ UÀÄA¥ÁV É̈¼ÉAiÀÄÄªÀ

vÉ¼ÀÄªÁzÀ ̈ ÉÃgÀÄUÀ¼ÁVªÉ.
8. vÁ¬Ä ¨ÉÃgÀÄ ¥ÀæzsÁ£À ¨ÉÃgÁVzÀÄÝ, ¸Àé®à zÀ¥ÀàªÁVzÀÄÝ £ÉÃgÀªÁV

PÉ¼ÀªÀÄÄRªÁV ̈ É¼ÉAiÀÄÄvÀÛzÉ.
9. ¹gÁ«£Áå À̧ªÀÅ J É̄AiÀÄ ªÉÄÃ°£À ¹gÉUÀ¼À eÉÆÃqÀuÉAiÀÄ£ÀÄß ̧ ÀÆa À̧ÄvÀÛzÉ.
10.eÁ®gÀÆ¦ ¹gÁ «£Áå À̧zÀ°è, ¹gÉUÀ¼ÀÄ eÁ®zÀAvÀºÀ ªÀiÁzÀjAiÀÄ£ÀÄß gÀÆ¦ À̧ÄvÀÛªÉ.
11. À̧ªÀiÁ£ÁAvÀgÀ ¹gÁ «£Áå̧ ÀzÀ°è, ¹gÉUÀ¼ÀÄ MAzÀPÉÆÌAzÀÄ ®A§ªÁV CxÀªÁ ̧ ÀªÀiÁ£ÁAvÀgÀªÁV eÉÆÃr À̧®ànÖgÀÄvÀÛªÉ.

 w¼ÀÄªÀ½PÉ NzÀÄªÀÅzÀÄ - «ªÀj À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢ CzÀgÀ°è ¥ÀæªÀÄÄR ¥ÀzÀUÀ¼À£ÀÄß £ÀªÀÄä zÉÊ£ÀA¢£À
      fÃªÀ£ÀzÀ C£ÀÄ s̈ÀªÀUÀ¼ÉÆA¢UÉ «ªÀj À̧̈ ÉÃPÀÄ.

C£ÀéAiÀÄ
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22Class 7 READINESS

DAY  11 Let's Classify Animals

Read and Recite: The teacher read the words and make the students to read and
recite
Amphibians     Aquatic animals    Terrestrial animals     Herbivores     carnivores
omnivores

Learn:

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

1. Amphibians are animals that can live both on land and in water.
2. Aquatic animals live only in water.
3. Terrestrial animals live on land.
4. Herbivores are animals that eat only plants.
5. Carnivores are animals that eat only meat.
6. Omnivores are animals that eat both plants and meat.
Apply:

2. Above picture shows all wild animals. Now list out and classify the animals around you as
Herbivores, Carnivores and Omnivores.

3. Draw your favourite animals in your drawing book.

1. Write the relavent word to the picture.
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®æà ñÜÃÜWÜ£ ÓÜíÔ¨Üœñæ

 G s̈ÀAiÀÄªÁ¹UÀ¼ÀÄ,   d®ZÀgÀUÀ¼ÀÄ,   s̈ÀÆZÀgÀUÀ¼ÀÄ,   À̧̧ ÀåºÁjUÀ¼ÀÄ,   ªÀiÁA¸ÁºÁjUÀ¼ÀÄ,  «Ä±ÀæºÁjUÀ¼ÀÄ.

£ÉÃ ¢£À               fÃ«UÀ¼À ªÀVÃðPÀgÀt

2. ªÉÄÃ°£À avÀæUÀ¼À°è ¤ÃªÀÅ PÉ®ªÀÅ ¥ÁætÂUÀ¼À£ÀÄß £ÉÆÃr¢ÝÃgÀ®èªÉÃ? FUÀ, ¤ªÀÄä ̧ ÀÄvÀÛ°£À ¥ÁætÂUÀ¼À°è ̧ À̧ ÀåºÁjUÀ¼ÀÄ,
ªÀiÁA¸ÁºÁjUÀ¼ÀÄ ªÀÄvÀÄÛ «Ä±ÀæºÁjUÀ¼ÁV ªÀVÃðPÀj¹ ªÀÄvÀÄÛ ¥ÀnÖAiÀÄ£ÀÄß vÀAiÀiÁj¹.

3.  ¤ªÀÄä avÀæ©r À̧ÄªÀ ¥ÀÅ À̧ÛPÀzÀ°è ¤ªÀÄä £ÉaÑ£À ¥ÁætÂUÀ¼À avÀæUÀ¼À£ÀÄß ©r¹.

1. G s̈ÀAiÀÄªÁ¹UÀ¼ÀÄ ̈ sÀÆ«Ä ªÀÄvÀÄÛ ¤Ãj£À°è ªÁ¹ À̧§®èªÀÅ.
2. d®ZÀgÀ ¥ÁætÂUÀ¼ÀÄ ¤Ãj£À°è ªÀiÁvÀæ ªÁ¹ À̧ÄvÀÛªÉ.
3. s̈ÀÆZÀgÀ ¥ÁætÂUÀ¼ÀÄ ̈ sÀÆ«ÄAiÀÄ°è ªÀiÁvÀæ ªÁ¹ À̧ÄvÀÛªÉ.
4. À̧̧ ÀåºÁjUÀ¼ÀÄ ̧ À̧ ÀåUÀ¼À£ÀÄß ªÀiÁvÀæ w£ÀÄßªÀ ¥ÁætÂUÀ¼ÀÄ.
5. ªÀiÁA¸ÁºÁjUÀ¼ÀÄ ªÀiÁA À̧ªÀ£ÀÄß ªÀiÁvÀæ w£ÀÄßªÀ ¥ÁætÂUÀ¼ÀÄ.
6. «Ä±ÀæºÁjUÀ¼ÀÄ À̧̧ Àå ªÀÄvÀÄÛ ªÀiÁA À̧ JgÀqÀ£ÀÆß w£ÀÄßªÀ ¥ÁætÂUÀ¼ÀÄ.

PÀ°AiÉÆÃt
NzÀÄªÀÅzÀÄ - ¥Àp À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢, GZÀÑj¹ ºÁUÀÆ «zÁåyðUÀ¼À£ÀÄß NzÀ®Ä ªÀÄvÀÄÛ GZÀÑj À̧®Ä
ªÀiÁUÀðzÀ±Àð£À ¤ÃqÀ̈ ÉÃPÀÄ.

w¼ÀÄªÀ½PÉ 
NzÀÄªÀÅzÀÄ - «ªÀj À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢ CzÀgÀ°è ¥ÀæªÀÄÄR ¥ÀzÀUÀ¼À£ÀÄß £ÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ
C£ÀÄ s̈ÀªÀUÀ¼ÉÆA¢UÉ «ªÀj À̧̈ ÉÃPÀÄ.

C£ÀéAiÀÄ
 avÀæPÉÌ C£ÀÄUÀÄtªÁzÀ ¥ÀzÀªÀ£ÀÄß §gÉ¬Äj.

²PÀëPÀgÀ ZÀlÄªÀnPÉ
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24Class 7 READINESS

DAY  12 Am I Changing?

Read and Recite: The teacher read the words and make the students to read and
recite
Health    Hygiene    Growth    Deficiency Diseases    Healthy Habits    Infancy    Childhood
Adolescence    Adulthood    Old Age    Balanced Diet    Anaemia     Stages of Life
Reproduction

Learn:

Understand:

1. Good health means being fit in body and mind.
2. Daily hygiene keeps our bodies clean and germ-free.
3. Playing sports and sleeping early are healthy habits.
4. A balanced diet gives us all the nutrients we need.
5. We need protein for the growth of our muscles.
6. Missing vitamins can cause deficiency diseases.
7. Anaemia happens when our blood lacks enough iron.
8. Reproduction is how living things produce their

babies.
Apply: Choose the Correct Keyword:
1. The stage of life where a person is a very small baby

and depends entirely on parents for food: _______

2. At what stage do you start going to school_______

3. What do you think about the stage C _____________
A. Life Cycle Ordering: Rearrange the stages of human life in the correct order from

youngest to oldest: Adulthood, Infancy, Old Age, Childhood, Adolescence.

B. Statement:Your friend prefers to eat only potato chips and soft drinks for lunch
every day.
1. Is your friend eating a Balanced Diet? Why or why not?

___________________________________________________________________
2. What Good Habits would you suggest to help them stay healthy as they grow?

___________________________________________________________________

Adolescence

A B C D E

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

Not a child ! Not an adult !

Who am I?
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®æà ñÜÃÜWÜ£ ÓÜíÔ¨Üœñæ

DgÉÆÃUÀå, £ÉÊªÀÄð®å, É̈¼ÀªÀtÂUÉ, C¥Ë¶ÖPÀvÉ, gÉÆÃUÀUÀ¼ÀÄ, DgÉÆÃUÀåPÀgÀ C s̈Áå À̧UÀ¼ÀÄ, ±ÉÊ±ÀªÁªÀ̧ ÉÜ, ¨Á®å, AiÀiËªÀ£À,
¥ËæqsÁªÀ̧ ÉÜ, ªÀÈzÁÞ¥Àå, À̧ªÀÄvÉÆÃ°vÀ DºÁgÀ, gÀPÀÛ»Ã£ÀvÉ, fÃªÀ£ÀzÀ ºÀAvÀUÀ¼ÀÄ, À̧AvÁ£ÉÆÃvÀàwÛ.

 £Á£ÀÄ §zÀ̄ ÁUÀÄwÛzÉÝÃ£ÉAiÉÄ?

PÀ°AiÉÆÃt NzÀÄªÀÅzÀÄ - ¥Àp À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢, GZÀÑj¹ ºÁUÀÆ «zÁåyðUÀ¼À£ÀÄß NzÀ®Ä
            ªÀÄvÀÄÛ GZÀÑj À̧®Ä ªÀiÁUÀðzÀ±Àð£À ¤ÃqÀ̈ ÉÃPÀÄ.

C£ÀéAiÀÄ À̧jAiÀiÁzÀ ¥ÀzÀªÀ£ÀÄß Dj¹:
1. M§â ªÀåQÛAiÀÄÄ vÀÄA¨Á aPÀÌ ²±ÀÄªÁVzÀÄÝ DºÁgÀPÁÌV vÀ£Àß

¥ÉÇÃμÀÀPÀgÀ ªÉÄÃ É̄ À̧A¥ÀÇtðªÁV CªÀ®A©vÀ£ÁVgÀÄªÀ fÃªÀ£ÀzÀ
ºÀAvÀ: ____

2. ¤ÃªÀÅ AiÀiÁªÀ ºÀAvÀ¢AzÀ ±Á É̄UÉ ºÉÆÃUÀ®Ä DgÀA© À̧ÄwÛÃj? ____
3. ºÀAvÀ C PÀÄjvÀÄ ¤ÃªÀÅ K£ÀÄ CAzÀÄPÉÆArÝÃj ? ____
A. fÃªÀ£À ºÀAvÀUÀ¼À C£ÀÄPÀæªÀÄ: QjAiÀÄjAzÀ »jAiÀÄgÀªÀgÉUÉ ªÀiÁ£ÀªÀ fÃªÀ£ÀzÀ ºÀAvÀUÀ¼À£ÀÄß À̧jAiÀiÁzÀ PÀæªÀÄzÀ°è

eÉÆÃr¹.            ¥ËæqsÁªÀ̧ ÉÜ, ±ÉÊ±ÀªÁªÀ̧ ÉÜ, ªÀÈzÁÞ¥Àå, ¨Á®å, ºÀ¢ºÀgÉAiÀÄ.

B. À̧¤ßªÉÃ±À: ¤ªÀÄä ̧ ÉßÃ»vÀ ¥Àæw¢£À D®ÆUÀqÉØ a¥ïì ªÀiÁvÀæ w£Àß®Ä ªÀÄvÀÄÛ HlPÉÌ vÀA¥ÀÅ ¥Á¤ÃAiÀÄUÀ¼À£ÀÄß PÀÄrAiÀÄ®Ä
EμÀÖ¥ÀqÀÄvÁÛ£É.

 ¤ªÀÄä ̧ ÉßÃ»vÀ ̧ ÀªÀÄvÉÆÃ°vÀ DºÁgÀªÀ£ÀÄß ̧ ÉÃ« À̧ÄwÛzÁÝ£ÉAiÉÄÃ? KPÉ ̧ ÉÃ« À̧ÄwÛzÁÝ£É, CxÀªÁ KPÉ ̧ ÉÃ« À̧̈ ÁgÀzÀÄ?
________________________________________________________________
 CªÀgÀÄ ªÀAiÀÄ¸ÁìzÀAvÉ DgÉÆÃUÀåªÁVgÀ®Ä À̧ºÁAiÀÄ ªÀiÁqÀÄªÀ PÉ®ªÀÅ GvÀÛªÀÄ C s̈Áå À̧UÀ¼À£ÀÄß À̧Æa¹.
________________________________________________________________

ºÀ¢ºÀgÉAiÀÄ

A B C D E

£ÉÃ ¢£À

²PÀëPÀgÀ ZÀlÄªÀnPÉ

w¼ÀÄªÀ½PÉ  NzÀÄªÀÅzÀÄ - «ªÀj À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢ CzÀgÀ°è ¥ÀæªÀÄÄR ¥ÀzÀUÀ¼À£ÀÄß £ÀªÀÄä zÉÊ£ÀA¢£À
          fÃªÀ£ÀzÀ C£ÀÄ s̈ÀªÀUÀ¼ÉÆA¢UÉ «ªÀj À̧̈ ÉÃPÀÄ.

1. GvÀÛªÀÄ DgÉÆÃUÀå JAzÀgÉ zÉÊ»PÀªÁV ªÀÄvÀÄÛ ªÀiÁ£À¹PÀªÁV
À̧zÀÈqsÀ ªÁVgÀÄªÀÅzÀÄ.

2. zÉÊ£ÀA¢£À £ÉÊªÀÄð®åªÀÅ £ÀªÀÄä zÉÃºÀªÀ£ÀÄß ¸ÀéZÀÒªÁV ªÀÄvÀÄÛ
gÉÆÃUÁtÄUÀ½AzÀ ªÀÄÄPÀÛªÁVj À̧ÄvÀÛzÉ.

3. QæÃqÉUÀ¼À£ÀÄß DqÀÄªÀÅzÀÄ ªÀÄvÀÄÛ É̈ÃUÀ£É ªÀÄ®UÀÄªÀÅzÀÄ DgÉÆÃUÀåPÀgÀ
C s̈Áå À̧UÀ¼ÁVªÉ.

4. À̧ªÀÄvÉÆÃ°vÀ DºÁgÀªÀÅ £ÀªÀÄUÉ CUÀvÀå«gÀÄªÀ J¯Áè ¥ÉÇÃ¼ÀPÁA±ÀUÀ¼À£ÀÄß
MzÀV À̧ÄvÀÛzÉ.

5. £ÀªÀÄä ̧ ÁßAiÀÄÄUÀ¼À ̈ É¼ÀªÀtÂUÉUÉ ¥ÉÇæÃnÃ£ï CvÀåUÀvÀå.
6. fÃªÀ̧ ÀvÀéUÀ¼À PÉÆgÀvÉ¬ÄAzÀ ¥ÉÇÃμÀPÁA±ÀzÀ PÉÆgÀvÉ PÁ¬Ä É̄UÀ¼ÀÄ

GAmÁUÀÄvÀÛªÉ.
7. £ÀªÀÄä gÀPÀÛzÀ°è ¸ÁPÀμ ÀÄÖ PÀ©âtzÀ CA±À«®è¢zÁÝUÀ gÀPÀÛ»Ã£ÀvÉ

GAmÁUÀÄvÀÛzÉ.

aPÀÌªÀ£ÀÄ C®è
zÉÆqÀØªÀ£ÀÄ

C®è
 £Á£ÁågÀÄ
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DAY  13 Life processes in Animals

Life Processes    Nutrition    breathing    lungs    Respiration   Excretion kidneys
Reproduction   Growth   Starch  Saliva   lime water   heart    Blood vessels

Learn:

Understand:

1. Nutrition is taking in food for energy.
2. Saliva helps moisten and digest food.
3. Starch is a food component found in rice and potatoes.
4. Breathing is taking in air and letting it out.
5. Lungs are the main organs for breathing.
6. Respiration is making energy from food and oxygen.
7. Lime water turns milky with carbon dioxide.
8. The heart pumps blood to the whole body.
9. Blood vessels are tubes that carry blood.

10. Excretion is removing waste from the body.
11. Kidneys filter waste from our blood.

Apply:
A. Match the following
1. Digestive System ( ) A. The Filter(Cleaning the blood)
2. Circulatory System ( ) B. The Grinder (Breaking down food)
3. Respiratory System ( ) C. The Super-Highway (Moving nutrients)
4. Excretory System ( ) D. The Air Exchange (Trading gases)

 B. Draw your favorite food items in your drawing book.

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

Read and Explain: The teacher reads the sentences and explains the key words in day
to day life situation (experience).
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®æà ñÜÃÜWÜ£ ÓÜíÔ¨Üœñæ

ZÀAiÀiÁ¥ÀZÀAiÀÄ QæAiÉÄUÀ¼ÀÄ  ¥ÉÇÃμÀuÉ  G¹gÁqÀÄªÀÅzÀÄ  ±Áȩ́ ÀPÉÆÃ±ÀUÀ¼ÀÄ  G¹gÁl QæAiÉÄ  « À̧dð£É,
ªÀÄÆvÀæ¦AqÀUÀ¼ÀÄ À̧AvÁ£ÉÆÃvÀàwÛ É̈¼ÀªÀtÂUÉ ¦μÀÖ ¥ÀzÁxÀðUÀ¼ÀÄ, ¯Á¯ÁgÀ̧ À À̧ÄtÚzÀ ¤ÃgÀÄ ºÀÈzÀAiÀÄ, gÀPÀÛ£Á¼ÀUÀ¼ÀÄ.

£ÉÃ ¢£À             ¥ÁætÂUÀ¼À°è eÉÊ«PÀ QæAiÉÄUÀ¼ÀÄ

PÀ°AiÉÆÃt NzÀÄªÀÅzÀÄ - «ªÀj À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢ CzÀgÀ°è ¥ÀæªÀÄÄR ¥ÀzÀUÀ¼À£ÀÄß £ÀªÀÄä
   zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ C£ÀÄ s̈ÀªÀUÀ¼ÉÆA¢UÉ «ªÀj À̧̈ ÉÃPÀÄ.

1.  ¥ÉÇÃμÀÀuÉ JAzÀgÉ ±ÀQÛAiÀÄ£ÀÄß ¥ÀqÉAiÀÄ®Ä DºÁgÀªÀ£ÀÄß Ȩ́Ã« À̧ÄªÀ QæAiÉÄ.
2.  ¯Á¯ÁgÀ̧ ÀªÀÅ DºÁgÀªÀ£ÀÄß vÉÃªÀUÉÆ½ À̧®Ä À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛzÉ ªÀÄvÀÄÛ CzÀgÀ fÃtðQæAiÉÄUÉ

À̧ºÁAiÀÄPÀªÁUÀÄvÀÛzÉ.
3.  ¦μÀÖªÀÅ CQÌ ªÀÄvÀÄÛ D®ÆUÀqÉØAiÀÄ°è PÀAqÀÄ§gÀÄªÀ DºÁgÀ CA±ÀªÁVzÉ.
4.  G¹gÁlªÀÅ UÁ½AiÀÄ GZÁÒȩ́ À ¤±Áȩ́ ÀzÀ ¥ÀæQæAiÉÄAiÀiÁVzÉ.
5.  ±Áȩ́ ÀPÉÆÃ±ÀUÀ¼ÀÄ G¹gÁl ¥ÀæQæAiÉÄAiÀÄ ¥ÁæxÀ«ÄPÀ CAUÀUÀ¼ÁVªÉ.
6.  G¹gÁlªÀÅ DºÁgÀ ªÀÄvÀÄÛ DªÀÄèd£ÀPÀ¢AzÀ ±ÀQÛAiÀÄ£ÀÄß GvÁà¢ À̧ÄªÀ ¥ÀæQæAiÉÄAiÀiÁVzÉ.
7.  EAUÁ®zÀ qÉÊ DPÉÊìqï À̧ÄtÚzÀ ¤ÃjUÉ ºÁ¬Ä¹zÁUÀ ºÁ°£À ©½ §tÚPÉÌ §zÀ̄ ÁUÀÄvÀÛzÉ.
8.  ºÀÈzÀAiÀÄªÀÅ ErÃ zÉÃºÀzÁzÀåAvÀ gÀPÀÛªÀ£ÀÄß ¥ÀA¥ï ªÀiÁqÀÄvÀÛzÉ.
9.  gÀPÀÛ£Á¼ÀUÀ¼ÀÄ gÀPÀÛªÀ£ÀÄß ̧ ÁV À̧ÄªÀ PÉÆ¼ÀªÉUÀ¼ÁVªÉ.
10.  « À̧dð£É JAzÀgÉ zÉÃºÀ¢AzÀ vÁådå GvÀà£ÀßUÀ¼À£ÀÄß ºÉÆgÀºÁPÀÄªÀÅzÀÄ.
11.  ªÀÄÆvÀæ¦AqÀUÀ¼ÀÄ £ÀªÀÄä gÀPÀÛ¢AzÀ vÁådå GvÀà£ÀßUÀ¼À£ÀÄß Ȩ́ÆÃ À̧ÄvÀÛªÉ.

C£ÀéAiÀÄ
J. F PÉ¼ÀV£ÀªÀÅUÀ¼À£ÀÄß ºÉÆA¢¹:
1.fÃuÁðAUÀ ªÀåªÀ̧ ÉÜ ( ) J) ̧ ÉÆÃ À̧Ä«PÉ (gÀPÀÛªÀ£ÀÄß ±ÀÄ¢ÝÃPÀj À̧ÄªÀÅzÀÄ)
2.gÀPÀÛ¥ÀjZÀ®£Á ªÀåªÀ̧ ÉÜ ( ) ©) UÉæöÊAqÀgï (DºÁgÀªÀ£ÀÄß vÀÄAqÁV À̧ÄªÀÅzÀÄ)
3.G¹gÁlzÀ ªÀåªÀ̧ ÉÜ ( ) ¹) gÀºÀzÁjUÀ¼ÀÄ (¥ÉÆÃμÀPÁA±ÀUÀ¼À£ÀÄß ̧ ÁV À̧ÄªÀÅzÀÄ)
4.« À̧dð£Á ªÀåªÀ̧ ÉÜ ( ) r) C¤® «¤ªÀÄAiÀÄ (C¤®UÀ¼À£ÀÄß «¤ªÀÄAiÀÄ ªÀiÁrPÉÆ¼ÀÄîªÀÅzÀÄ)
©. ¤ªÀÄUÉ EμÀÖªÁzÀ DºÁgÀ ¥ÀzÁxÀðUÀ¼À avÀæUÀ¼À£ÀÄß ¤ªÀÄä qÁæ¬ÄAUï ¥ÀÅ À̧ÛPÀzÀ°è ©r¹j.

²PÀëPÀgÀ ZÀlÄªÀnPÉ

w¼ÀÄªÀ½PÉ  NzÀÄªÀÅzÀÄ - «ªÀj À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢ CzÀgÀ°è ¥ÀæªÀÄÄR ¥ÀzÀUÀ¼À£ÀÄß £ÀªÀÄä zÉÊ£ÀA¢£À
     fÃªÀ£ÀzÀ C£ÀÄ s̈ÀªÀUÀ¼ÉÆA¢UÉ «ªÀj À̧̈ ÉÃPÀÄ.

  DºÁgÀ Ȩ́ÃªÀ£É    fÃtðQæAiÉÄ fÃtðªÁzÀ DºÁgÀ
¥ÀzÁxÀðUÀ¼À ¥Àæ̧ ÀgÀt

G¹gÁl¢AzÀ
±ÀQÛ GvÀàwÛ

vÁådåUÀ¼À£ÀÄß
ºÉÆgÀºÁPÀÄªÀÅzÀÄ
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         Kitchen Part          Scientific Term
The Tiny Windows
The Stove (Heat)
The Finished Meal
The Delivery Straw
The Fresh Air Released

DAY  14 Life process in Plants

Learn:

Understand:

1. Stomata are tiny holes on leaves used for breathing.
2. Roots take water and minerals from the soil.
3. Plants use sunlight to make their own food.
4. Plants take in carbon dioxide from the air.
5. Plants give us oxygen to breath.
6. Plants turn sunlight into energy to grow.
7. Respiration is how plants get energy from their food.
8. Nutrition is the way living things take in and use food.
9. Nutrients are parts of food that help us stay healthy.

10. Starch is the extra food stored inside a plant.
11. We use an iodine test to see if food has starch.
Apply:

Pit tick (  )mark to the correct answer.
1. Do plants need food to grow? (YES / NO)
2. Can we see Stomata with our naked eyes? (YES / NO)
3. Does the Iodine Test turn a leaf blue-black if starch is present? (YES / NO)
4. Do plants release Carbon Dioxide when they make food? (YES / NO)
5. Is Sunlight used as energy by the plant? (YES) /NO)

Match the Kitchen parts with the below scientific words.
Stomata, Sunlight, Starch, Water and
Minerals, Oxygen

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

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

Stomata   Respiration   Water and Minerals   Carbon dioxide   Oxygen
sunlight   energy    Nutrition    Nutrients    Iodine test    Starch
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®æà ñÜÃÜWÜ£ ÓÜíÔ¨Üœñæ

 ¥ÀvÀægÀAzsÀæ   G¹gÁl   ¤ÃgÀÄ ªÀÄvÀÄÛ R¤dUÀ¼ÀÄ  PÁ§ð£ï qÉÊ DPÉÊìqï DªÀÄèd£ÀPÀ   À̧ÆAiÀÄð£À É̈¼ÀPÀÄ
 ±ÀQÛ      ¥ÉÇÃμÀuÉ     ¥ÉÇÃμÀPÁA±ÀUÀ¼ÀÄ        CAiÉÆÃr£ï ¥ÀjÃPÉë     ¦μÀ×.

           ¥ÁætÂUÀ¼À°è fÃªÀQæAiÉÄUÀ¼ÀÄ

PÀ°AiÉÆÃt NzÀÄªÀÅzÀÄ - ¥Àp À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢, GZÀÑj¹ ºÁUÀÆ «zÁåyðUÀ¼À£ÀÄß NzÀ®Ä
  ªÀÄvÀÄÛ GZÀÑj À̧®Ä ªÀiÁUÀðzÀ±Àð£À ¤ÃqÀ̈ ÉÃPÀÄ.

1. ¥ÀvÀægÀAzsÀæUÀ¼ÀÄ J É̄UÀ¼À ªÉÄÃ É̄ EgÀÄªÀ À̧tÚ gÀAzsÀæUÀ¼ÁVªÉ, EªÀÅUÀ¼À£ÀÄß G¹gÁqÀ®Ä §¼À̧ À̄ ÁUÀÄvÀÛzÉ.
2. É̈ÃgÀÄUÀ¼ÀÄ ªÀÄtÂÚ¤AzÀ ¤ÃgÀÄ ªÀÄvÀÄÛ R¤d ®ªÀtUÀ¼À£ÀÄß »ÃjPÉÆ¼ÀÄîvÀÛªÉ.
3. À̧̧ ÀåUÀ¼ÀÄ vÀªÀÄäzÉÃ DzÀ DºÁgÀªÀ£ÀÄß vÀAiÀiÁj À̧®Ä À̧ÆAiÀÄð£À É̈¼ÀPÀ£ÀÄß §¼À̧ ÀÄvÀÛªÉ.
4. À̧̧ ÀåUÀ¼ÀÄ UÁ½¬ÄAzÀ EAUÁ®zÀ qÉÊ DPÉÊìqï C£ÀÄß »ÃjPÉÆ¼ÀÄîvÀÛªÉ.
5. À̧̧ ÀåUÀ¼ÀÄ £ÀªÀÄUÉ G¹gÁqÀ®Ä DªÀÄèd£ÀPÀªÀ£ÀÄß ©qÀÄUÀqÉ ªÀiÁqÀÄvÀÛªÉ.
6. À̧̧ ÀåUÀ¼ÀÄ ̧ ÀÆAiÀÄð£À ̈ É¼ÀPÀ£ÀÄß ±ÀQÛAiÀÄ£ÁßV ¥ÀjªÀwð À̧ÄvÀÛªÉ ªÀÄvÀÄÛ CzÀ£ÀÄß ̈ É¼ÀªÀtÂUÉUÉ §¼À̧ ÀÄvÀÛªÉ.
7. À̧̧ ÀåUÀ¼ÀÄ G¹gÁlzÀ ¥ÀæQæAiÉÄAiÀÄ ªÀÄÆ®PÀ vÀªÀÄä DºÁgÀ¢AzÀ ±ÀQÛAiÀÄ£ÀÄß ¥ÀqÉAiÀÄÄvÀÛªÉ.
8. fÃ«UÀ¼ÀÄ DºÁgÀªÀ£ÀÄß Ȩ́Ã« À̧ÄªÀ ªÀÄvÀÄÛ §¼À̧ ÀÄªÀ ¥ÀæQæAiÉÄAiÀÄ£ÀÄß ¥ÉÇÃμÀuÉ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.
9. ¥ÉÇÃμÀPÁA±ÀUÀ¼ÀÄ DºÁgÀzÀ°è PÀAqÀÄ§gÀÄªÀ WÀlPÀUÀ¼ÁVªÉ. CªÀÅ £ÀªÀÄUÉ DgÉÆÃUÀå GvÀÛªÀÄªÁVgÀ®Ä À̧ºÁAiÀÄ

ªÀiÁqÀÄvÀÛªÉ.
10. ¦μÀ×ªÀÅ ̧ À̧ ÀåzÉÆ¼ÀUÉ ̧ ÀAUÀæºÀªÁVgÀÄªÀ ºÉZÀÄÑªÀj DºÁgÀªÁVzÉ.
11. DºÁgÀzÀ°è ¦μÀ××zÀ EgÀÄ«PÉAiÀÄ£ÀÄß ¤zsÀðj À̧®Ä £ÁªÀÅ CAiÉÆÃr£ï ¥ÀjÃPÉëAiÀÄ£ÀÄß £ÀqȨ́ ÀÄvÉÛÃªÉ.

Ȩ́ÆÖªÀiÁmÁ, ̧ ÀÆAiÀÄð£À ̈ É¼ÀPÀÄ, PÁ É̈ÆÃðºÉÊqÉæÃmïUÀ¼ÀÄ,
¤ÃgÀÄ ªÀÄvÀÄÛ R¤dUÀ¼ÀÄ, DªÀÄèd£ÀPÀ.

CqÀÄUÉªÀÄ£ÉAiÀÄ s̈ÁUÀ §¼ÀPÉAiÀÄ ¥ÀzÀ
À̧tÚ QlQUÀ¼ÀÄ

¸ËÖ (±ÁR)
¥ÀÇwðAiÀiÁzÀ DºÁgÀ
À̧gÀ§gÁdÄ ¥ÉÊ¥ï

©qÀÄUÀqÉAiÀiÁzÀ UÁ½

C£ÀéAiÀÄ CqÀÄUÉªÀÄ£ÉAiÀÄ s̈ÁUÀUÀ¼À£ÀÄß F PÉ¼ÀV£À ªÉÊeÁÕ¤PÀ ¥ÀzÀUÀ¼ÉÆA¢UÉ ºÉÆA¢¹:

£ÉÃ ¢£À

²PÀëPÀgÀ ZÀlÄªÀnPÉ

w¼ÀÄªÀ½PÉ  NzÀÄªÀÅzÀÄ - «ªÀj À̧ÄªÀÅzÀÄ ²PÀëPÀgÀÄ ªÁPÀåUÀ¼À£ÀÄß N¢ CzÀgÀ°è ¥ÀæªÀÄÄR ¥ÀzÀUÀ¼À£ÀÄß £ÀªÀÄä zÉÊ£ÀA¢£À
 fÃªÀ£ÀzÀ C£ÀÄ s̈ÀªÀUÀ¼ÉÆA¢UÉ «ªÀj À̧̈ ÉÃPÀÄ.

À̧jAiÀiÁzÀ GvÀÛgÀzÀ ¥ÀPÀÌzÀ°è (  ) Ej¹:

1. À̧̧ ÀåUÀ¼À ̈ É¼ÀªÀtÂUÉUÉ DºÁgÀ CªÀ±ÀåPÀvÉ EzÉAiÉÄÃ? (ºËzÀÄ / E®è)

2. £ÁªÀÅ §jUÀtÂÚ¤AzÀ (AiÀiÁªÀÅzÉÃ G¥ÀPÀgÀtUÀ½®èzÉ) ¥ÀvÀægÀAzsÀæªÀ£ÀÄß £ÉÆÃqÀ§ºÀÄzÉÃ? (ºËzÀÄ / E®è)

3. CAiÉÆÃr£ï ¥ÀjÃPÉëAiÀÄ°è ¦μÀ×À×«zÀÝgÉ J É̄AiÀÄÄ £Ã°-PÀ¥ÀÅà §tÚPÉÌ wgÀÄV À̧ÄvÀÛzÉAiÉÄÃ? (ºËzÀÄ / E®è)

4. DºÁgÀªÀ£ÀÄß vÀAiÀiÁj À̧ÄªÁUÀ À̧̧ ÀåUÀ¼ÀÄ EAUÁ®zÀ qÉÊ DPÉìöÊqïC£ÀÄß ©qÀÄUÀqÉ ªÀiÁqÀÄvÀÛzÉAiÉÄÃ? (ºËzÀÄ / E®è)

5. À̧̧ ÀåªÀÅ ̧ ÀÆAiÀÄð£À ̈ É¼ÀPÀ£ÀÄß ±ÀQÛAiÀiÁV §¼À̧ ÀÄvÀÛzÉAiÉÄÃ? (ºËzÀÄ / E®è)
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We hope you enjoyed your adventures with General Science in Class 6, and
are now ready to continue our journey into the wonderful world of science.
This again, is not just a textbook with facts — it is an invitation to question,
to perform experiments, and to explore, as we try to understand the beautiful
world we live in. The world of science covers everything — small and
large, near and far. We may be looking at tiny cells inside a leaf, or the movement of
the sun and the stars. We may be testing out the materials around us at home, or
discussing how water flows underground. As you go through the chapters in this book,
you will start new adventures that challenge your thinking, expand your knowledge,
and help you become an explorer, making small discoveries for yourself.

Before we dive into our exciting journey, take a moment to observe something
special about this book. Look at the page numbers — they follow the playful flight of
a butterfly and the soaring of a paper plane! Just as a butterfly flutters freely and a
paper plane flies into the sky, learning takes flight when curiosity leads the way. Did
you know that something as simple as a paper plane inspired real scientific explorations
of flight? From early inventors studying bird wings to modern engineers designing
aircraft, the dream of flying started with simple observations and experiments. So, as
you turn each page, let your imagination take flight — exploring new ideas, discovering
wonders, and  reaching for the skies!

11111 The WThe WThe WThe WThe Wonderfulonderfulonderfulonderfulonderful
WWWWWorld of Scienceorld of Scienceorld of Scienceorld of Scienceorld of Science
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6£ÉÃ vÀgÀUÀw «eÁÕ£À ±Á À̧ÛçzÀ°è ¤ÃªÀÅ ªÀiÁrzÀ ¸ÁºÀ̧ ÀUÀ¼À£ÀÄß ¤ÃªÀÅ C£ÀÄ s̈À«¹zÉÝÃgÉAzÀÄ
ªÀÄvÀÄÛ FUÀ CzÀÄãvÀªÁzÀ  “«eÁÕ£À ±Á À̧Ûç” ¥Àæ¥ÀAZÀzÉÆ¼ÀUÉ £ÀªÀÄä ¥ÀæAiÀiÁtªÀ£ÀÄß ªÀÄÄAzÀÄªÀjAiÀÄ®Ä
¹zÀÝgÁV EgÀÄ«zÉAzÀÄ £ÁªÀÅ ̈ sÁ« À̧ÄwÛzÉÝÃªÉ. EzÀÄ ªÀÄvÉÆÛªÉÄä PÉÃªÀ® ( À̧vÁåA±ÀUÀ¼À£ÀÄß) ºÉÆA¢gÀÄªÀ
¥ÀoÀå¥ÀÅ¸ÀÛPÀªÀμ É ÖÃ C®è. £ÁªÀÅ ªÁ¹¸ÀÄwÛgÀÄªÀ ¸ÀÄAzÀgÀªÁzÀ ¥Àæ¥ÀAZÀªÀ£ÀÄß CxÉÊð¹PÉÆ¼Àî®Ä
¥ÀæAiÀÄwß À̧ÄwÛgÀÄªÁUÀ, ¥Àæ²ß À̧ÄªÀÅzÀÄ, ¥ÀæAiÉÆÃUÀUÀ¼À£ÀÄß ªÀiÁqÀ®Ä ºÁUÀÆ C£ÉéÃ¶ À̧®Ä EzÀÄ MAzÀÄ
DºÁé£ÀªÁVzÉ. “«eÁÕ£À ±Á À̧Ûç ¥Àæ¥ÀAZÀ”ªÀÅ ¥ÀæwAiÉÆAzÀ£ÀÄß «ªÀj À̧ÄvÀÛzÉ. aPÀÌ ªÀÄvÀÄÛ zÉÆqÀØ, ºÀwÛgÀ
ªÀÄvÀÄÛ zÀÆgÀ, £ÁªÀÅ MAzÀÄ J É̄AiÀÄ M¼ÀUÀqÉ EgÀÄªÀ fÃªÀ PÉÆÃ±ÀUÀ¼À£ÀÄß E®èªÉÃ ̧ ÀÆAiÀÄð ºÁUÀÆ £ÀPÀëvÀæUÀ¼À ZÀ®£É
AiÀÄ£ÀÄß £ÉÆÃqÀÄvÀÛ EgÀ§ºÀÄzÀÄ. £ÀªÀÄä ªÀÄ£ÉAiÀÄ°è £ÀªÀÄä ̧ ÀÄvÀÛ®Æ EgÀÄªÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß ¥ÀjÃQȩ̈ ÀÄvÁÛ EgÀ§ºÀÄzÀÄ.
E®èªÉÃ ¤ÃgÀÄ ̈ sÀÆUÀ̈ sÀðzÀ°è ºÉÃUÉ ¥ÀæªÀ» À̧ÄvÀÛzÉAiÉÆÃ JAzÀÆ ZÀað À̧ÄvÁÛ EgÀ§ºÀÄzÀÄ. £ÃªÀÅ F ¥ÀoÀå¥ÀÄ À̧ÛPÀzÀ°ègÀÄªÀ
CzsÁåAiÀÄUÀ¼À£ÀÄß NzÀÄªÀAvÀºÀ À̧AzÀ̈ sÀðzÀ°è  ¤ÃªÀÅ ¤ªÀÄä D É̄ÆÃZÀ£ÉUÀ¼À£ÀÄß À̧ªÁ®Ä ªÀiÁqÀÄªÀAvÀºÀ ¤ªÀÄä
eÁÕ£ÀªÀ£ÀÄß « À̧Ûj À̧ÄªÀAvÀºÀ ºÁUÀÆ C£ÉéÃμÀPÀ£ÁV ( À̧A±ÉÆÃzsÀPÀ£ÁV) ºÉÆgÀºÉÆªÀÄä®Ä À̧ºÁAiÀÄPÀªÁUÀÄªÀ ºÉÆ À̧
¸ÁºÀ̧ ÀUÀ¼À£ÀÄß ¥ÁægÀA©ü̧ ÀÄ«j. ¤ªÀÄUÉÆÃ À̧ÌgÀªÁV aPÀÌ À̧A±ÉÆÃzsÀ£ÉUÀ¼À£ÀÄß ªÀiÁqÀÄ«j. 

£ÀªÀÄä PÀÄvÀÆºÀ®PÀgÀªÁzÀ ¥ÀAiÀÄtzÀ ªÀÄÄ£Àß F ¥ÀoÀå¥ÀÅ À̧ÛPÀzÀ ªÉÊ²μÀÖªÀ£ÀÄß ¥Àj²Ã° À̧®Ä À̧é®à À̧ªÀÄAiÀÄªÀ£ÀÄß
£UÀ¢ü¥Àr Ȩ́ÆÃt. ¥ÀÅl À̧ASÉåUÀ¼À£ÀÄß £ÉÆÃrj – CªÀÅ ¥ÀvÀAUÉAiÉÆAzÀÄ G¯Áȩ̀ À¢AzÀ ºÁgÁqÀ®Ä ºÁUÀÆ
PÁUÀzÀzÀ «ªÀiÁ£ÀªÉÇAzÀÄ ªÉÄÃ®PÉÌ ºÁgÀÄªÀÅzÀ£ÀÄß C£ÀÄ À̧j À̧ÄvÀÛªÉ. ¥ÀvÀAUÉAiÉÆAzÀÄ À̧évÀAvÀæªÁV gÉPÉÌUÀ¼À£ÀÄß ºÁUÀÆ
PÁUÀzÀzÀ «ªÀiÁ£ÀªÉÇAzÀÄ ¨Á£ÉÆ¼ÀUÉ ºÁgÀÄªÀAvÀºÀ GvÁìºÀªÀ£ÀÄß £ÉÆÃrzÁUÀ PÀ°PÉAiÀÄÄ PÀÆqÀ GvÀÛªÀÄ ªÀiÁvÀæPÉÌ
vÀ®Ä¥ÀÄvÀÛzÉ. PÁUÀzÀzÀ «ªÀiÁ£ÀzÀAvÀ MAzÀÄ À̧gÀ¼À ªÀ̧ ÀÄÛ PÀÆqÀ «ªÀiÁ£ÀAiÀiÁ£ÀPÉÌ À̧A§A¢ü¹zÀ À̧vÀåªÁzÀ ªÉÊeÁÕ¤PÀ
À̧A±ÉÆÃzsÀ£ÉUÀ½UÉ ¥ÉæÃgÀuÉAiÀÄ£ÀÄß ¤ÃrzÉ JAzÀÄ ¤ªÀÄUÉ UÉÆvÉÛÃ? ¥ÀQëAiÀÄ gÉPÉÌUÀ¼À£ÀÄß CzsÀåAiÀÄ£À ªÀiÁrzÀ ªÀÄlÖPÉÌ

ªÉÆzÀ® «eÁÕ£ÀUÀ½AzÀ «ªÀiÁ£ÀUÀ¼À£ÀÄß ¤«Äð À̧ÄªÀAvÀºÀ. DzsÀÄ¤PÀ EAfÃ¤AiÀÄgïUÀ¼ÀªÀgÉUÉ ºÁgÀÄªÀAvÀºÀ PÀ£À̧ ÀÄ
À̧gÀ¼À ¥Àj²Ã®£ÉUÀ¼À ªÀÄvÀÄÛ ¥ÀæAiÉÆÃUÀUÀ½AzÀ̄ ÉÃ ¥ÁægÀA s̈ÀUÉÆArzÉ. DzÀÄzÀjAzÀ ¤ÃªÀÅ ¥ÀæwAiÉÆAzÀÄ ¥ÀÄlªÀ£ÀÄß

wgÀÄV¹ £ÉÆÃqÀÄªÁUÀ £ÀªÀÄä ¥ÀjPÀ®à£ÉUÀ½UÉ gÉPÉÌUÀ¼À£ÀÄß PÀÆr¹ ºÉÆ À̧ D É̄ÆÃZÀ£ÉUÀ¼À£ÀÄß C£ÉéÃ¶¹j – CzÀÄãvÀUÀ¼À£ÀÄß
PÀAqÀÄ »r¬Äj ºÁUÀÆ DPÁ±ÀzÉvÀÛgÀPÉÌ÷ªÀÄÄ£ÀßqÉ¬Äj.

11111
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Exploration, of course, isn’t just about discovering new facts or learning about different
things in nature. Science, as we said in Grade 6, is a process, so it is about a way of thinking
that welcomes curiosity, asks questions, and is open to the unknown. In Grade 7, we will try
to ask deeper questions: How do things work? Why do events happen the way they do? And
what can we learn from the patterns that we see in nature?

To do this, we have to step out of this book, step out of the classroom perhaps, and
experience the world through activities and experiments. These are experiences that we hope
will not just be interesting or exciting but also serve as stepping stones to a deeper understanding
of the environment we live in and of our place on this planet. We believe that this will also
help you to see science as an ongoing process of discovery. And not just about discovery
alone, but also about responsibility. As young science explorers, you will soon see how human
activities are linked to what happens in the natural world and are connected to the society we
live in. You will, we hope, also see the role that science can play in addressing environmental
challenges and help in creating a more sustainable world.

But let’s get back into this book for now. You will read about topics in different fields
of science, from physics and chemistry to biology and earth sciences. While they might appear
as different chapters, just as we had said in Grade 6, they are all interconnected. Scientific
ideas in one area often inspire discoveries in another, or at least allow us to ask questions in
another area. So, let’s take a quick journey through our book for this year. We will start by
looking at the properties of materials around us, mostly the things we experience but perhaps
never ask questions about — why are some fruits sour? What happens when we wash a haldi
stain on our dress with soap?AP SCERT
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¥Àj±ÉÆÃzsÀ£É JAzÀgÉ PÉÃªÀ® ºÉÆ À̧ À̧vÁåA±ÀUÀ¼À£ÀÄß PÀAqÀÄ »rAiÀÄÄªÀÅzÀÄ CxÀªÁ ¥ÀæPÀÈwAiÀÄ°ègÀÄªÀ
««zsÀ «μÀAiÀÄUÀ¼À §UÉÎ w½zÀÄPÉÆ¼ÀÄîªÀÅzÀÄ ªÀiÁvÀæªÉÃ C®è. 6£ÉÃ vÀgÀUÀwAiÀÄ°è w½¹gÀÄªÀAvÉ «eÁÕ£À ±Á À̧Ûç
ªÀiÁvÀæªÉÃ C®è. 6£ÉÃ vÀgÀUÀwAiÀÄ°è w½¹gÀÄªÀAvÉ «eÁÕ£À ±Á À̧Ûç J£ÀÄßªÀÅzÀÄ MAzÀÄ ¥ÀæQæAiÉÄ. DzÀÄzÀjAzÀ EzÀÄ
PÀÄvÀÆºÀ®ªÀ£ÀÄß ¥ÉæÃgÉÃ¦ À̧ÄªÀ ¥Àæ²ß À̧ÄªÀ ºÁUÀÆ w½AiÀÄ¯ÁgÀzÀ «μÀAiÀÄUÀ¼À §UÉÎ w½zÀÄPÉÆ¼ÀÄîªÀ D É̄ÆÃZÀ£ÉAiÀÄ
«zsÁ£ÀPÉÌ À̧A§A¢ü¹gÀÄªÀÅzÁVzÉ. 7£ÉÃ vÀgÀUÀwAiÀÄ°è £ÁªÀÅ QèμÀÖPÀgÀªÁzÀ ¥Àæ±ÉßUÀ¼À£ÀÄß PÉÃ¼À®Ä ¥ÀæAiÀÄwß À̧ÄvÉÛÃªÉ.
ªÀ̧ ÀÄÛUÀ¼ÀÄ ºÉÃUÉ PÉ® À̧ ªÀiÁqÀÄvÀÛªÉ? WÀl£ÉUÀ¼ÀÄ CªÀÅ £ÀqÉAiÀÄÄªÀAvÉAiÉÄÃ KPÉ £ÀqÉAiÀÄÄvÀÛªÉ ºÁUÀÆ ¥ÀæPÀÈwAiÀÄ°è
£ÁªÀÅ £ÉÆÃqÀÄªÀ ªÀiÁzÀjUÀ½AzÀ £ÁªÀÅ K£ÀÄ PÀ°AiÀÄ§ºÀÄzÀÄ?

EzÀPÁÌV, £ÁªÀÅ F ¥ÀÄ À̧ÛPÀ¢AzÀ ºÉÆgÀ§gÀ̈ ÉÃPÀÄ §ºÀÄ±ÀB vÀgÀUÀw PÉÆÃuÉ¬ÄAzÀ®Æ PÀÆqÀ ºÉÆgÀUÀqÉ
§AzÀÄ, ZÀlÄªÀnPÉUÀ¼ÀÄ ªÀÄvÀÄÛ ¥ÀæAiÉÆÃUÀUÀ¼À ªÀÄÆ®PÀ C£ÀÄ s̈ÀªÀ ¥ÀqÉAiÀÄ É̈ÃPÀÄ. F C£ÀÄ s̈ÀªÀUÀ¼ÀÄ PÉÃªÀ® D À̧QÛzÁAiÀÄPÀ
CxÀªÁ ¥Áæ¥ÀAaPÀ PÀÄvÀÆºÀ®PÁjAiÀiÁV EgÀÄªÀÅzÀ®èzÉÃ £ÁªÀÅ ªÁ¹ À̧ÄªÀ ¥Àj À̧gÀzÀ §UÉÎAiÀÄÆ, F UÀæºÀUÀ¼À
ªÉÄÃ É̄ £ÀªÀÄä ¸ÁÜ£ÀzÀ §UÉÎ D¼ÀªÁzÀ w¼ÀÄªÀ½PÉUÁV Ȩ́ÆÃ¥Á£ÀUÀ¼ÁV (ªÉÄnÖ®ÄUÀ¼ÀÄ) PÀÆqÀ À̧ºÁAiÀÄPÀªÁUÀÄvÀÛªÉ
JAzÀÄ £ÁªÀÅ s̈Á« À̧ÄwÛzÉÝÃªÉ. EzÀÄ «eÁÕ£À ±Á À̧ÛçzÀ D«μÁÌgÀzÀ £gÀAvÀgÀ ¥ÀæQæAiÉÄAiÀiÁV £ÉÆÃqÀ®Ä PÀÆqÀ
£ªÀÄUÉ ̧ ÀºÁAiÀÄPÀªÁUÀÄvÀÛzÉ JAzÀÄ £ÁªÀÅ ̈ sÁ« À̧ÄwÛzÉÝÃªÉ. ºÁUÀÆ D«μÁÌgÀzÀ §UÉÎ ªÀiÁvÀæªÉÃ C®èzÉÃ, ºÉÆuÉUÁjPÉAiÀÄ
§UÉÎAiÀÄÆ PÀÆqÀ AiÀÄÄªÀ «eÁÕ£À ̧ ÀA±ÉÆÃzsÀPÀgÁV, ªÀiÁ£ÀªÀ£À ZÀlÄªÀnPÉUÀ¼ÀÄ £ÉÊ À̧VðPÀ ¥Àæ¥ÀAZÀzÀ°è £ÀqÉAiÀÄÄªÀAvÀºÀ
WÀl£ÉUÀ¼ÉÆA¢UÉ ºÉÃUÉ À̧A§AzsÀªÀ£ÀÄß ºÉÆA¢ªÉAiÉÆÃ ºÁUÀÆ £ÁªÀÅ ªÁ¹ À̧ÄªÀ À̧ªÀiÁdzÉÆA¢UÉ ºÉÃUÉ
À̧AzÁ£À Ȩ́ÃvÀÄªÉAiÀiÁV JzÀÄj À̧ÄªÀÅzÀÄ ªÀÄvÀÄÛ À̧Ä¹ÜgÀ ¥Àæ¥ÀAZÀzÀ À̧È¶ÖAiÀÄ°è «eÁÕ£À ±Á À̧ÛçzÀ ¥ÁvÀæªÀ£ÀÄß £ÃªÀÅ

£ÉÆÃqÀÄ«gÉAzÀÄ £ÁªÀÅ s̈Á« À̧ÄwÛzÉÝÃªÉ.
DzÀgÉ,  FUÀ ¥ÀoÀå ¥ÀÄ À̧ÛPÀPÉÌ »AwgÀÄV §gÉÆÃt, s̈ËwPÀ ±Á À̧Ûç ºÁUÀÆ gÀ̧ ÁAiÀÄ£À ±Á À̧Ûç ¢AzÀ fÃªÀ±Á À̧Ûç

ºÁUÀÆ s̈ÀÆ «eÁÕ£À ±Á À̧ÛçUÀ¼ÀªÀgÉUÉ ««zsÀ ±Á À̧ÛçzÀ PÉëÃvÀæUÀ¼À°ègÀÄªÀ CA±ÀUÀ¼À §UÉÎ £ÃªÀÅ NzÀÄ«j. CªÀÅ «©ü£Àß
CzsÁåAiÀÄUÀ¼ÁV PÁt§ºÀÄzÀÄ. £ÁªÀÅ 6£ÉÃ vÀgÀUÀwAiÀÄ°è w½¹gÀÄªÀAvÉ CªÀÅ J¯ÁèªÀÇ MAzÀPÉÆÌAzÀÄ ¥ÀgÀ̧ ÀàgÀ
À̧A§AzsÀ ºÉÆA¢gÀÄvÀÛªÉ. MAzÀÄ PÉëÃvÀæzÀ°ègÀÄªÀ ªÉÊeÁÕ£PÀ PÀ®à£ÉUÀ¼ÀÄ DUÁUÉÎ ̈ ÉÃgÉÆAzÀÄ PÉëÃvÀæzÀ°ègÀÄªÀ ¥Àj±ÉÆÃzsÀ£ÉUÀ½UÉ
À̧Æàwð ¤ÃqÀÄvÀÛªÉ. E®èªÉÃ PÀ£μÀÖ ¥ÀPÀë ̈ ÉÃgÉÆAzÀÄ PÉëÃvÀæzÀ°è ¥Àæ²ß À̧®Ä £ÀªÀÄUÉ CªÀPÁ±ÀªÀ£ÀÄß PÀ°à̧ ÀÄvÀÛªÉ. CzÀÄ F

ªÀμÀð £ÀªÀÄä F ¥ÀoÀå ¥ÀÅ À̧ÛPÀzÉÆA¢UÉ vÀéjvÀªÁV ¥ÀæAiÀiÁtÂ̧ ÉÆÃt. £ÀªÀÄä ̧ ÀÄvÀÛ®Æ EgÀÄªÀ ¥ÀzÁxÀðUÀ¼À ®PÀëtUÀ¼À£ÀÄß
£ÉÆÃqÀÄªÀÅzÀgÀ ªÀÄÆ®PÀ ¥ÁægÀA©ü̧ ÉÆÃt! ºÉZÁÑV £ÁªÀÅ C£ÀÄ s̈À« À̧ÄªÀ «μÀAiÀÄUÀ¼ÉÃ DzÀgÀÆ §ºÀÄ±ÀB JA¢UÀÆ
PÉÃ¼ÀzÀ ¥Àæ±ÉßUÀ¼ÀÄ – PÉ®ªÀÅ ºÀtÄÚUÀ¼ÀÄ KPÉ ºÀÄ½AiÀiÁV EªÉ. £ÀªÀÄä §mÉÖUÀ¼À ªÉÄÃ É̄ ©¢ÝgÀÄªÀ Cj²t §tÚzÀ
PÀ̄ ÉUÀ¼À£ÀÄß ¸Á§Æ££AzÀ vÉÆ¼ÉzÁUÀ K£ÁUÀÄvÀÛzÉ?AP SCERT
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We then move on and play with some electric
batteries, lamps and wires to try to find other kinds of
properties of materials. What kind of materials do we need
to make a lamp glow? This will lead us to classifying
materials based on their properties — and we will enter
the world of metals and non-metals. We know from our
experience that a torch battery runs out eventually, and
can’t be used again. We’ll explore what kind of changes
happen around us. Some changes can be reversed and
others cannot be reversed.

Batteries run out, ice melts into water, fruits ripen, rocks break into pebbles… what
kind of changes are these? Some of these happen, or happen faster, when things are heated.
We will look at how heat flows — whether it is the melting of an ice cube in a glass, or the
melting of a glacier. Water is, of course, everywhere, and with the heat from the Sun, it
evaporates from the seas and falls as rain, perhaps trickling down into the ground, somewhere
far away. AP SCERT
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£ÁªÀÅ FUÀ ªÀÄÄAzÀÄªÀgÉzÀÄ, ¥ÀzÁxÀðUÀ¼À EvÀgÀ UÀÄt®PÀëtUÀ¼À£ÀÄß
PÀAqÀÄ »rAiÀÄ®Ä PÉ®ªÀÅ J É̄QÖçPÀ®ï ¨ÁåljÃUÀ¼ÀÄ, §®ÄâUÀ¼ÀÄ ªÀÄvÀÄÛ
«zÀÄåvÀïUÀ¼ÉÆA¢UÉ ¥ÀæAiÉÆÃUÀUÀ¼À£ÀÄß ªÀiÁqÉÆÃt. MAzÀÄ J É̄QÖçPÀ®ï §®Äâ
¨É¼ÀUÀ®Ä £ÀªÀÄUÉ JAvÀºÀ ¥ÀzÁxÀðUÀ¼ÀÄ CªÀ±ÀåPÀ. EzÀÄ. CªÀÅUÀ¼À
UÀÄt®PÀëötUÀ¼À DzsÁgÀzÀ ªÉÄÃ É̄ ¥ÀzÁxÀðUÀ¼À£ÀÄß ªÀVÃðPÀj À̧®Ä £ÀªÀÄUÉ
À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛzÉ. £ÀªÀÄä C£ÀÄ s̈ÀªÀ¢AzÀ £ÀªÀÄUÉ w½¢gÀÄªÀ «μÀAiÀÄ

K£ÉAzÀgÉ, mÁZÀïð ¨Áålj PÉÆ£ÉUÉ PÁAiÀÄð¤ªÀð» À̧zÉÃ ºÉÆÃUÀÄvÀÛzÉ
ªÀÄvÀÄÛ CzÀ£ÀÄß ¥ÀÅ£ÀB G¥ÀAiÉÆÃV À̧̄ ÁgÉªÀÅ. £ÀªÀÄä À̧ÄvÀÛ®Æ AiÀiÁªÀ
jÃwAiÀÄ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ GAmÁUÀÄvÀÛªÉAiÉÆÃ £ÁªÀÅ ¥Àj²Ã° Ȩ́ÆÃt.
PÉ®ªÀÅ §zÀ¯ÁªÀuÉUÀ¼À£ÀÄß »AwgÀÄV¸À§ºÀÄzÀÄ ºÁUÀÆ PÉ®ªÀÅ
§zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß »AwgÀÄV À̧̄ ÁgÉªÀÅ.

¨ÁåljUÀ¼ÀÄ ±ÀQÛAiÀÄ£ÀÄß PÀ¼ÉzÀÄPÉÆ¼ÀÄîvÀÛªÉ. ªÀÄAdÄ PÀgÀV ¤ÃgÁV §zÀ̄ ÁUÀÄvÀÛzÉ. ºÀtÄÚUÀ¼ÀÄ ¥ÀPÀévÉ ºÉÆAzÀÄvÀÛªÉ.
PÀ®ÄèUÀ¼ÀÄ aPÀÌ ZÀÆgÀÄ PÀ®ÄèUÀ¼ÁV MqÉzÀÄ ºÉÆÃUÀÄvÀÛªÉ. EªÀÅ JAvÀºÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ? F §zÀ̄ ÁªÀuÉUÀ¼À°è
PÉ®ªÀÅ ¤zsÁ£ÀªÁV £ÀqÉAiÀÄÄvÀÛªÉ. CxÀªÁ ªÀ̧ ÀÄÛUÀ¼ÀÄ ©¹AiÀiÁzÁUÀ ªÉÃUÀªÁV £ÀqÉAiÀÄÄvÀÛªÉ. £ÁªÀÅ GμÀÚªÀÅ ºÉÃUÉ
¥ÀæªÀ» À̧ÄvÀÛzÉAiÉÆÃ £ÉÆÃqÉÆÃt - CzÀÄ UÁè¹£À°è ªÀÄAdÄUÀqÉØ PÀgÀUÀÄ«PÉAiÀiÁUÀ°Ã E®èªÉÃ »ªÀÄ£À¢ PÀgÀUÀÄ«PÉAiÀiÁUÀ°Ã
- RArvÀªÁVAiÀÄÆ ¤ÃgÀÄ J É̄èqÉAiÀÄÆ EzÀÄÝ, ªÀÄvÀÄÛ À̧ÆAiÀÄð£À ©¹°¤AzÀ CzÀÄ D«AiÀiÁUÀÄvÀÛzÉ ªÀÄvÀÄÛ
ªÀÄ¼ÉAiÀiÁV ©Ã¼ÀÄvÀÛzÉ. §ºÀÄ±ÀB F ¤ÃgÀÄ zÀÆgÀzÀ°è J°èAiÉÆÃ s̈ÀÆ«ÄAiÉÆ¼ÀPÉÌ EAV (£ÀÄ À̧Ä½) ºÉÆÃUÀÄvÀÛzÉ.AP SCERT
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However, it isn’t just changes in materials around us that we
see, or the hidden changes in water that we do not see. As we are
growing, our bodies are changing as well. Especially around the
middle-school years, our bodies are changing rapidly! Why? Not
just us humans, there are life processes that are essential to all
animals for their survival. To grow, we have to eat and breathe,
blood has to circulate the nutrients from the food all over the
body and so on. But why animals alone? Don’t plants also need
food to grow? How do they get their food? Do they also breathe?

How? Over the time that life has evolved on our planet Earth, it has figured
out how to do this in a beautiful and carefully balanced way. Ah, but what is
time? The clock on the wall or a wrist watch tells us the time and how it
passes. We get prepared to go to school in the morning and are ready to
sleep at night but have you thought about how we measure time? And how
fast does something happen?

Long before the age of electric clocks and digital watches, early humans
observed the shadows of objects in the Sun
and used the position of the shadows to tell
the time. Light and shadows are not just
useful for shadow puppets or to tell the time.
Naturally, light helps us see and today,
we’ve developed a lot of ways to generate
light (so we can read a book at night, even
when the Sun doesn’t shine). But, more
importantly, asking questions about the

nature of light has given us a very deep understanding of the universe we live in. While
we’ll perhaps learn about it only later, light and shadows are not just limited to things
around us at home.

AP SCERT
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DzÀgÉ, £ÀªÀÄä ̧ ÀÄvÀÛ®Æ EgÀÄªÀ ¥ÀzÁxÀðUÀ¼À°è £ÁªÀÅ £ÉÆÃqÀÄªÀAvÀºÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ
ªÀiÁvÀæªÉÃ C®èzÉÃ £ÁªÀÅ £ÉÆÃqÀ¯ÁgÀzÀAvÀºÀ ¤Ãj£À°è £ÀqÉAiÀÄÄªÀ gÀºÀ¸Àå
§zÀ̄ ÁªÀuÉUÀ¼ÀÄ PÀÆqÀ EªÉ. £ÁªÀÅ ̈ É¼ÉAiÀÄÄwÛgÀÄªÀAvÉAiÉÄÃ £ÀªÀÄä zÉÃºÀªÀÅ PÀÆqÀ
§zÀ̄ ÁUÀÄvÀÛªÉ. ªÀÄÄRåªÁV ªÀiÁzsÀå«ÄPÀ ±Á É̄ ªÀAiÀÄ¹ì£À ºÀAvÀzÀ°è £ÀªÀÄä zÉÃºÀzÀ°è
ªÉÃUÀªÁV §zÀ̄ ÁªÀuÉUÀ¼ÀÄ GAmÁUÀÄvÀÛªÉ KPÉ? ªÀiÁ£ÀªÀjUÀ®èzÉÃ, PÉÃªÀ® ¥ÁætÂUÀ¼ÀÄ
§zÀÄPÀÄ½AiÀÄ®Ä CUÀvÀåªÁV ¤ªÀð» À̧̈ ÉÃPÁzÀ PÉ®ªÀÅ fÃªÀQæAiÉÄUÀ¼ÀÄ EªÉ. ̈ É¼ÉAiÀÄ®Ä
£ÁªÀÅ DºÁgÀ vÉUÉzÀÄPÉÆ¼Àî É̈ÃPÀÄ ªÀÄvÀÄÛ G¹gÁqÀ̈ ÉÃPÀÄ. DºÁgÀ¢AzÀ ®©ü̧ ÀÄªÀ
¥ÉÇÃμÀPÀUÀ¼À£ÀÄß gÀPÀÛªÀÅ zÉÃºÀzÀ̄ ÉèqÉ ¸ÁV À̧̈ ÉÃPÀÄ. DzÀgÉ ¥ÁætÂUÀ½UÉ ªÀiÁvÀæªÉÃ
¹Ã«ÄvÀªÁVzÉAiÉÄÃ? À̧̧ ÀåUÀ¼ÀÄ PÀÆqÀ É̈¼ÉAiÀÄ®Ä DºÁgÀzÀ CUÀvÀåvÉ E®èªÉÃ?
EªÀÅ vÀªÀÄä DºÁgÀªÀ£ÀÄß ºÉÃUÉ ¥ÀqÉAiÀÄÄvÀÛªÉ? CªÀÅ PÀÆqÀ G¹gÁqÀÄvÀÛªÉAiÉÄÃ?

PÁ® PÀæªÉÄÃtªÁV £ÀªÀÄä ̈ sÀÆUÀæºÀzÀ ªÉÄÃ É̄ fÃªÀ«PÁ À̧ GAmÁVzÉ. fÃ«UÀ¼À°è EzÀÄ ̧ ÀÄAzÀgÀªÁV
ªÀÄvÀÄÛ JZÀÑjPÉ¬ÄAzÀ PÀæªÀiÁ£ÀÄUÀvÀªÁV ºÉÃUÉ §zÀ̄ ÁªÀuÉ (fÃªÀ«PÁ À̧) GAmÁVzÉ JAzÀÄ
PÀAqÀÄ »rAiÀÄ¯ÁVzÉ. CºÉÆÃ ªÉÆzÀ®Ä À̧ªÀÄAiÀÄ JAzÀgÉÃ£ÀÄ? UÉÆÃqÉ UÀrAiÀiÁgÀ CxÀªÁ
PÉÊUÁrAiÀiÁgÀªÀÅ £ÀªÀÄUÉ ̧ ÀªÀÄAiÀÄªÀ£ÀÄß ºÁUÀÆ CzÀÄ ºÉÃUÉ PÀ¼ÉzÀÄ ºÉÆÃUÀÄvÀÛzÉAiÉÆÃ ºÉÃ¼ÀÄvÉÛÃªÉ.
£ÁªÀÅ ªÀÄÄAeÁ£É ±Á É̄UÉ ºÉÆÃUÀ®Ä ¹zÀÝgÁUÀÄvÉÛÃªÉ. ªÀÄvÀÄÛ gÁwæ ¤¢æ̧ À®Ä ¹zÀÝªÁVgÀÄvÉÛÃªÉ.
DzÀgÉ £ÁªÀÅ À̧ªÀÄAiÀÄªÀ£ÀÄß ºÉÃUÉ C¼ÉAiÀÄÄvÉÛÃªÉ JAzÀÄ ºÁUÀÆ F PÉ® À̧ªÀÅ JμÀÄÖ ªÉÃUÀªÁV
£ÀqÉAiÀÄÄwÛzÉAiÉÄAzÀÄ JAzÁzÀgÀÆ D É̄ÆÃ¹gÀÄ«gÁ?

J É̄QÖçPï UÀrAiÀiÁgÀUÀ¼ÀÄ ªÀÄvÀÄÛ rfl®ï ªÁZÀïUÀ¼À
AiÀÄÄUÀzÀ ªÀÄÄAavÀªÁV, ¥ÀÇªÀðdgÀÄ ̧ ÀÆAiÀÄð£À ̈ É¼ÀQ¤AzÀ
K¥ÀðqÀÄªÀ ªÀ̧ ÀÄÛUÀ¼À £ÉgÀ¼À£ÀÄß UÀªÀÄ¤¹. D £ÉgÀ½£À ¸ÁÜ£ÀzÀ
DzsÁgÀzÀ ªÉÄÃ É̄ À̧ªÀÄAiÀÄªÀ£ÀÄß ºÉÃ¼ÀÄwÛzÀÝgÀÄ. É̈¼ÀPÀÄ ªÀÄvÀÄÛ
£ÉgÀ¼ÀÄUÀ¼ÀÄ PÉÃªÀ® §mÉÖ UÉÆA É̈AiÀiÁlzÀAvÉ CxÀªÁ ̧ ÀªÀÄAiÀÄ
ºÉÃ¼À®Ä ªÀiÁvÀæªÀ®èzÉÃ ̧ ÀºÀdªÁV ̈ É¼ÀPÀÄ £ÀªÀÄUÉ £ÉÆÃqÀ®Ä
À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛzÉ ºÁUÀÆ FUÀ £ÁªÀÅ ̈ É¼ÀPÀ£ÀÄß GvÁà¢ À̧®Ä

ºÀ®ªÀÅ ªÀiÁUÀðUÀ¼À£ÀÄß C©üªÀÈ¢Þ ¥Àr¹zÉÝÃªÉ (DzÀÄzÀjAzÀ
À̧ÆAiÀÄð£ÀÄ ¥ÀæPÁ±À¹®è¢zÀÝgÀÆ PÀÆqÀ £ÁªÀÅ gÁwæ ºÉÆwÛ£À°è

NzÀ§ºÀÄzÀÄ) DzÀgÉ E£ÀÆß ªÀÄÄRåªÁV É̈¼ÀQ£À À̧é s̈ÁªÀzÀ
§UÉÎ ¥Àæ±ÉßUÀ¼À£ÀÄß PÉÃ¼ÀÄªÀÅzÀÄ ªÀÄvÀÄÛ £ÁªÀÅ ªÁ¹ À̧ÄªÀ «±ÀézÀ (¥Àæ¥ÀAZÀzÀ) §UÉÎ D¼ÀªÁzÀ w¼ÀÄªÀ½PÉAiÀÄ£ÀÄß
ªÀÄÆr¹zÉ. É̈¼ÀPÀÄ ªÀÄvÀÄÛ £ÉgÀ¼ÀÄUÀ¼ÀÄ £ÀªÀÄä À̧ÄvÀÛ®Æ EgÀÄªÀ ªÀ̧ ÀÄÛUÀ½UÉ ªÀiÁvÀæªÉÃ ¹Ã«ÄvÀªÀ®è JAzÀÄ §ºÀÄ±ÀB
£ÀAvÀgÀ w½zÀÄPÉÆ¼ÀÄîvÉÛÃªÉ.
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Even the Earth and the Moon can cast shadows, leading to the fascinating
phenomena of eclipses. And of course, we have day and night that depend on receiving
light from the Sun. To understand all of this, we need to know how the Earth rotates
around its axis, how the Moon goes around the Earth, and the Earth around the Sun. And
the consequences of these movements on life on our beautiful planet. While all this might
have your head spinning, think about it. Isn’t it
amazing that we humans can wonder about the
wonderful world we live in?

In the chapters that follow, you’ll also make
simple observations and do fun experiments, and
dive into topics that need careful thinking. Each
chapter builds on what you already know and
encourages you to ask questions, explore, do hands
on experiments, and think like a scientist! As you will find out, even those experiments

that seem to confirm what we think will happen, might lead to some additional questions
that might need more experiments and more questions.

In school or during tests, you’re usually given questions and expected to find the

answers. But let’s turn that around! To think like a scientist, it is equally important to ask

interesting questions!

Activity 1. 1: Question the Answer

1.1 Happy Exploring
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s̈ÀÆ«Ä ªÀÄvÀÄÛ ZÀAzÀæ£ÀÄ PÀÆqÀ £ÉgÀ¼ÀÄUÀ¼À£ÀÄß GAlÄªÀiÁqÀ§®èªÀÅ. EzÀÄ UÀæºÀtUÀ¼ÀAvÀºÀ CzÀÄãvÀªÁzÀ
«zÀåªÀiÁ£ÀUÀ½UÉ JqÉ ªÀiÁrPÉÆqÀÄvÀÛzÉ. ºÁUÀÆ ̧ ÀºÀdªÁV ̧ ÀÆAiÀÄð£À ̈ É¼ÀPÀ£ÀÄß ¹éÃPÀj À̧ÄªÀÅzÀgÀ ªÉÄÃ É̄ DzsÁgÀªÁV
ºÀUÀ®Ä ªÀÄvÀÄÛ gÁwæUÀ¼ÀÄ GAmÁUÀÄvÀÛªÉ. EªÉ̄ Áè CxÀðªÀiÁrPÉÆ¼Àî®Ä s̈ÀÆ«ÄAiÀÄÄ vÀ£Àß CPÀëzÀ À̧ÄvÀÛ®Æ vÁ£ÀÄ
ºÉÃUÉ wgÀÄUÀÄvÀÛzÉAiÉÆÃ. ZÀAzÀæ£ÀÄ s̈ÀÆ«ÄAiÀÄ À̧ÄvÀÛ®Æ ºÉÃUÉ wgÀÄUÀÄvÀÛªÉAiÉÆÃ ªÀÄvÀÄÛ s̈ÀÆ«ÄAiÀÄÄ À̧ÆAiÀÄð£À
À̧ÄvÀÛ®Æ ºÉÃUÉ wgÀÄUÀÄvÀÛzÉAiÉÆÃ £ÁªÀÅ w½zÀÄPÉÆ¼ÉÆîÃt. ºÁUÀÆ F ZÀ®£ÉUÀ½AzÀ £ÀªÀÄä À̧ÄAzÀgÀªÁzÀ UÀæºÀzÀ

ªÉÄÃ É̄ EgÀÄªÀ fÃ«UÀ¼À ªÉÄÃ É̄ GAmÁUÀÄªÀ ¥Àæ̈ sÁªÀUÀ¼À §UÉÎAiÀÄÆ
PÀÆqÀ w½zÀÄPÉÆ¼Àî̈ ÉÃPÀÄ. EªÉ®èªÀÇ ¤ªÀÄä vÀ̄ É (©¹AiÀiÁUÀªÀÅAvÉ)
wgÀÄUÀÄªÀAvÉ ªÀiÁrzÀgÀÆ. EzÀgÀ §UÉÎ D É̄ÆÃa¹j. £ÁªÀÅ
ªÁ¹¸ÀÄªÀ F CzÀÄ ãv ÀªÁzÀ ¥À æ¥ ÀAZÀªÀ£À£ ÀÄß P ÀÄjvÀÄ
ªÀiÁ£ÀªÀgÁVgÀÄªÀ £ÁªÀÅ D±ÀÑAiÀÄðZÀQvÀgÁUÀÄªÀÅzÀÄ §ºÀ¼ÀμÀÄÖ
CzÀÄãvÀªÀ®èªÉÃ?

ªÀÄÄA¢£À CzsÁåUÀ¼À°è ¤ÃªÀÅ ̧ ÀgÀ¼ÀªÁzÀ ¥Àj²Ã®£ÉUÀ¼À£ÀÄß
ªÀiÁqÀÄ«j. ªÉÆÃf£À ¥ÀæAiÉÆÃUÀUÀ¼À£ÀÄß ªÀiÁqÀÄ«j ªÀÄvÀÄÛ
JZÀÑjPÉ¬ÄAzÀ D É̄ÆÃa À̧ÄªÀAvÀºÀ «μÀAiÀÄUÀ¼À §UÉÎ D¼ÀªÁV
s̈ÁUÀªÀ» À̧Ä«j. ¥Àæw CzsÁåAiÀÄªÀÅ ºÁUÀÆ ¥Àæ²ß À̧®Ä C£ÉéÃ¶ À̧®Ä

¸ÀévÀB ¥ÀæAiÉÆÃUÀUÀ¼À£ÀÄß ªÀiÁqÀ®Ä ºÁUÀÆ «eÕÁ¤AiÀÄAvÉ D¯ÉÆÃa¸À®Ä ¤ªÀÄä£ÀÄß ¥ÉÇæÃvÁì»¸ÀÄvÀÛzÉ. ¤ÃªÀÅ
w½zÀÄPÉÆArgÀÄªÀAvÉ, £ÁªÀÅ CAzÀÄPÉÆAqÀAvÉAiÉÄÃ £ÀqÉAiÀÄÄwÛzÉAiÉÄAzÀÄ ¤zsÀðj À̧ÄªÀAvÉ PÀAqÀÄ §gÀÄªÀ ¥ÀæAiÉÆÃUÀUÀ¼ÀÄ
PÀÆqÀ E£ÀÆß PÉ®ªÀÅ ¥ÀæAiÉÆÃUÀUÀ¼ÀÄ ªÀÄvÀÄÛ E£ÀÆß PÉ®ªÀÅ ¥Àæ±ÉßUÀ½UÉ CUÀvÀåªÁUÀÄªÀ PÉ®ªÀÅ ºÉZÀÄÑªÀj ¥Àæ±ÉßUÀ½UÉ
JqÉªÀiÁrPÉÆqÀ§ºÀÄzÀÄ.

¥ÁoÀ±Á É̄AiÀÄ°è CxÀªÁ ¥ÀjÃPÉëöAiÀÄ ̧ ÀAzÀ̈ sÀðzÀ°è ¤ªÀÄUÉ ̧ ÁªÀiÁ£ÀåªÁV ¥Àæ±ÉßUÀ¼À£ÀÄß PÉÆqÀÄvÁÛgÉ ªÀÄvÀÄÛ
ªÀÄvÀÄÛ GvÀÛgÀUÀ¼À£ÀÄß PÀAqÀÄ »rAiÀÄÄªÀgÉAzÀÄ s̈Á« À̧ÄvÁÛgÉ. DzÀgÉ, CzÀ£ÀÄß wgÀÄV Ȩ́ÆÃt! M§â «eÕÁ¤AiÀÄAvÉ
D É̄ÆÃa À̧®Ä D À̧QÛzÁAiÀÄPÀªÁzÀ ¥Àæ±ÉßUÀ¼ÀÄ PÉÃ¼ÀÄªÀÅzÀÄ PÀÆqÀ CμÉÖ ªÀÄÄRåªÁVzÉ.

ZÀlÄªÀnPÉ GvÀÛgÀªÀ£ÀÄß ¥Àæ²ß¹

À̧AvÉÆÃμÀ¢AzÀ C£ÉéÃ¶¹
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Great scientists don’t just answer questions — they ask amazing ones! (Remember

last year we had said, “To be a wise person, you must be a whys person”.)

Look at the answers below. Your task is to come up with a curious, creative, and

fun question or situations that could lead to these answers. There are never any   wrong

questions, so let your imagination run wild! Since such exercises might not  be very

familiar, here is an example to help you! Suppose the answer was ‘just make it half!’ —

what all could this be a response to? Well, it could range from “How do we ensure

getting equal shares of cake?” to “My essay is too long”, or “I can’t fi t this in the

envelope” or even “I cannot dance to such a long song”... all very different! So, let’s see

what kind of creative questions you can ask!

Question: ___________________________________________________________

Answer: Just add some milk.

Question: ___________________________________________________________

Answer: Because the cat’s teeth were crooked.

Question: ___________________________________________________________

Answer: Don’t panic, I have my towel.

Question: ___________________________________________________________

Answer: 42.

(Please ask a more interesting, and not obvious questions like “What is 32+10?”, or even
“What is the answer to life, the universe, and everything ”)
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±ÉæÃμÀ× «eÕÁ¤UÀ¼ÀÄ PÉÃªÀ® ¥Àæ±ÉßUÀ½UÉ GvÀÛj À̧ÄªÀÅzÀÄ C®èzÉÃ CªÀgÀÄ CzÀÄãvÀªÁzÀ ¥Àæ±ÉßUÀ¼À£ÀÄß PÉÃ¼ÀÄvÁÛgÉ.
(»A¢£À ªÀμÀðzÀ°è £ÁªÀÅ §Ä¢ÞªÀAvÀ ªÀåQÛAiÀiÁUÀ̈ ÉÃPÀÄ? KPÉ‘ JAzÀÄ ¥Àæ²ß À̧ÄªÀAvÀºÀ ªÀåQÛAiÀÄAvÉ EgÀ̈ ÉÃPÀÄ
JAzÀÄ ºÉÃ½gÀÄªÀ «μÀAiÀÄªÀÅ £É£É¦zÉAiÉÄ?
PÉ¼ÀUÉ EgÀÄªÀ GvÀÛgÀUÀ¼À£ÀÄß £ÉÆÃrj. F GvÀÛgÀUÀ½UÉ PÁgÀtªÁzÀ MAzÀÄ PÀÆvÀÆºÀ®PÀgÀ, ̧ ÀÈd£À²Ã® ªÀÄvÀÄÛ
ªÉÆÃf£À ¥Àæ±ÉßAiÀÄ£ÀÄß CxÀªÁ ¥Àj¹ÜwAiÀÄ£ÀÄß ¤«Äð À̧ÄªÀÅzÉÃ ¤ªÀÄä PÉ® À̧ vÀ¥ÁàzÀ ¥Àæ±ÉßUÀ¼ÀÄ JAzÀÄ AiÀiÁªÀÅzÀÄ
EgÀÄªÀÅ¢®è. DzÀÄzÀjAzÀ ¤ªÀÄä PÀ®à£ÉUÀ½UÉ À̧évÀAvÀæªÀ£ÀÄß PÉÆrj! EAvÀºÀ C s̈Áå À̧UÀ¼ÀÄ ¤ªÀÄUÉ vÀÄA¨Á
¥ÀjavÀªÁV®è¢gÀ§ºÀÄzÀÄ. DzÀÄzÀjAzÀ ¤ªÀÄUÉ À̧ºÁAiÀÄ ªÀiÁqÀ®Ä E°è MAzÀÄ GzÁºÀgÀuÉ PÉÆqÀ̄ ÁVzÉ.
MAzÀÄ ªÉÃ¼É GvÀÛgÀªÀÅ ‘‘CzÀ£ÀÄß CzsÀðªÀiÁrj’’JAzÀÄ EzÀÝgÉÃ, CzÀÄ AiÀiÁªÀ AiÀiÁªÀ ¥Àæ±ÉßUÀ½UÉ GvÀÛgÀªÁV
EgÀ§ºÀÄzÀÄ. CzÀÄ PÉÃPÀï£À°è CzsÀð s̈ÁUÀUÀ¼ÀÄ £ÀªÀÄUÉ zÉÆgÉAiÀÄÄªÀAvÉ ºÉÃUÉ ¤zsÀðj¹PÉÆ¼Àî É̈ÃPÀÄ. J£ÀÄßªÀ
¥Àæ±Éß¬ÄAzÀ, £Á£ÀÄ §gÉzÀ n¥ÀàtÂAiÀÄÄ vÀÄA¨Á GzÀÝªÁVzÉ. CxÀªÁ £Á£ÀÄ EzÀ£ÀÄß PÀªÀj£À°è eÉÆÃr À̧̄ ÁgÉ£ÀÄ.
CxÀªÁ EμÉÆÖAzÀÄ GzÀÝªÁzÀ ºÁrUÉ £Á£ÀÄ £ÀÈvÀå ªÀiÁqÀ̄ ÁgÉ...... EAvÀºÀ §ºÀ¼ÀμÀÄÖ «©ü£Àß ¥Àæ±ÉßUÀ¼ÀªÀgÉUÉ
AiÀiÁªÀÅzÁzÀgÀÆ DUÀ§ºÀÄzÀÄ. DzÀÄzÀjAzÀ JAvÀºÀ À̧Èd£ÁvÀäPÀ ¥Àæ±ÉßUÀ¼À£ÀÄß PÉÃ¼À§°ègÉÆÃ £ÉÆÃqÉÆÃt

¥Àæ±Éß   __________________________________________________________________ A

GvÀÛgÀ À̧é®à ºÁ®Ä Ȩ́Ãj¹

¥Àæ±Éß  __________________________________________________________________

GvÀÛgÀ KPÉAzÀgÉ É̈QÌ£À ºÀ®ÄèUÀ¼ÀÄ qÉÆAPÁV EªÉ.

¥Àæ±Éß  __________________________________________________________________

GvÀÛgÀ s̈ÀAiÀÄ¥ÀqÀ̈ ÉÃqÀ £À£Àß lªÁ®Ä £À£Àß ºÀwÛgÀ«zÉ.

¥Àæ±Éß  __________________________________________________________________

GvÀÛgÀ 

JAzÀgÉÃ£ÀÄ «±Àé ºÁUÀÆ ¥ÀæwAiÉÆAzÀPÀÆÌ GvÀÛgÀªÉÃ£ÀÄ? J£ÀÄßªÀ ¥Àæ±ÉßUÀ¼ÀÄ C®èzÉÃ zÀAiÀÄªÀiÁr
E£ÀÆß PÀÄvÀÄºÀ®ªÁzÀ ¥Àæ±ÉßUÀ¼À£ÀÄß PÉÃ½j.
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Learners will be able to...
Identify the substances as acidic, basic and neutral using litmus (CG-1)
Prepare and use a rose flower indicator to test the acidic or basic nature
of substances (CG-1).
Explain how colour changes help us to find out nature of substances. (CG-1).
Conclude neutralisation as a reaction in which acids and bases cancle each
other’s effects. (CG-1)
Apply neutralisation to every day situations such as ant sting and acidic or
basic nature of soil. (CG-5)

On 28 February, the school hosted a science fair to celebrate National Science Day. At
the entry gate, siblings Krishna and Keerthi were greeted with a white sheet of paper. They
were curious to know why a white sheet of paper was given to them!

A few steps ahead, there was a volunteer spraying a liquid on these  sheets of paper.
The siblings also got their white sheets sprayed. To their surprise, the words ‘Welcome to
the Wonderful World of Science’ appeared on the papers the moment the liquid was sprayed
(Fig. 2.1). They were excited and eager to know how this happened and the reason behind
it.

22222 Acids, Bases and SaltsAcids, Bases and SaltsAcids, Bases and SaltsAcids, Bases and SaltsAcids, Bases and Salts
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¦ü§æªÀj gÀAzÀÄ gÁ¶ÖçÃAiÀÄ «eÕÁ£À ¢£ÁZÀgÀuÉ CAUÀªÁV ±Á É̄AiÀÄ°è «eÕÁ£À±Á À̧Ûç ªÉÄÃ¼À
¤ªÀð»¹zÀgÀÄ.  ¥ÀæªÉÃ±À zÁégÀzÀ §½, PÀÈμÀÚ, QÃwð JA§ CtÚvÀAVAiÀÄgÀ£ÀÄß MAzÀÄ ©½ PÁUÀzÀ¢AzÀ
¸ÁéUÀw¹zÀgÀÄ. ©½ PÁUÀzÀ KPÉ PÉÆlÖgÉÆÃ w½zÀÄPÉÆ¼Àî É̈ÃPÉAzÀÄ CªÀjUÉ D À̧QÛ GAmÁ¬ÄvÀÄ !

À̧é®à ªÀÄÄAzÀPÉÌ  ºÉÆÃUÀÄªÀ ºÉÆwÛUÉ M§â ªÁ°Algï D PÁUÀzÀzÀ ªÉÄÃ É̄ MAzÀÄ zÁæªÀtªÀ£ÀÄß Ȩ́àçÃ
ªÀiÁqÀÄwÛzÁÝ£É.  CPÀÌvÀAVAiÀÄgÀÄ PÀÆqÁ vÀªÀÄä ©½ PÁUÀzÀUÀ¼À ªÉÄÃ É̄ ̧ ÉàçÃ ªÀiÁr¹PÉÆAqÀgÀÄ. D±ÀÑAiÀÄð! ̧ ÉàçÃ
ªÀiÁrzÀ vÀPÀëötªÉÃ PÁUÀzÀzÀ ªÉÄÃ É̄ ‘‘«eÕÁ£À±Á À̧Ûç CzÀÄãvÀ ¥Àæ¥ÀAZÀPÉÌ ¸ÁéUÀvÀ’’ JA§ CPëÀgÀUÀ¼ÀÄ PÁtÂ¹zÀªÀÅ
avÀæ EzÀÄ ºÉÃUÉ £ÀqÉ¬ÄvÀÄ KPÉ £ÀqÉ¬ÄvÀÄ? EzÀgÀ »A¢gÀÄªÀ PÁgÀtªÀ£ÀÄß GvÁìºÀªÁV
w½zÀÄPÉÆ¼Àî̈ ÉÃPÉAzÀÄPÉÆAqÀgÀÄ.

C s̈Áå À̧PÀgÀÄ....
°lä̧ ï PÁUÀzÀªÀ£ÀÄß G¥ÀAiÉÆÃV¹ DªÀÄè, ¥ÀævÁåªÀÄè ªÀÄvÀÄÛ vÀl À̧Ü UÀÄt«gÀÄªÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß
UÀÄwð À̧§®ègÀÄ. CG-1
UÀÄ¯Á© ºÀÆUÀ¼À À̧ÆZÀPÀªÀ£ÀÄß vÀAiÀiÁj¹, CzÀgÀ À̧ºÁAiÀÄ¢AzÀ ¥ÀzÁxÀð DªÀÄèªÉÃ
CxÀªÁ ¥ÀævÁåªÀÄèªÉÃ JAzÀÄ ¥ÀjÃQȩ̈ À§®ègÀÄ. CG-1
¥ÀzÁxÀðzÀ À̧é s̈ÁªÀ w½zÀÄPÉÆ¼Àî®Ä §tÚzÀ°è §zÀ̄ ÁªÀuÉUÀ¼ÀÄ ºÉÃUÉ À̧ºÁAiÀÄPÀªÁUÀÄvÀÛªÉAiÉÆÃ
«ªÀj À̧§®ègÀÄ. CG-1
vÀl¹ÜÃPÀgÀt JA§ÄzÀÄ DªÀÄèUÀ¼ÀÄ ªÀÄvÀÄÛ ¥ÀævÁåªÀÄèUÀ¼ÀÄ ¥ÀgÀ̧ ÀàgÀ QæAiÉÄ £ÀqÉ¹ MAzÀgÀ ¥Àæ̈ sÁªÀ
ªÀÄvÉÆÛAzÀ£ÀÄß gÀzÀÄÝ ªÀiÁqÀÄªÀ QæAiÉÄ JAzÀÄ ¤tð¬Ä À̧§®ègÀÄ. CG-1
EgÀÄªÉ PÀZÀÄÑ«PÉ ªÀÄvÀÄÛ ªÀÄtÂÚ£À DªÀÄè CxÀªÁ ¥ÀævÁåªÀÄè UÀÄtUÀ¼ÀAvÀºÀ zÉÊ£ÀA¢£À  ¥Àj¹ÜwUÀ¼À°è
vÀl¹ÜÃPÀgÀtªÀ£ÀÄß ºÉÃUÉ §¼À̧ ÀÄvÁÛgÉÆÃ w½zÀÄPÉÆ¼ÀÄîvÁÛgÉ CG-5

22222 BÊÜáÉWÜÙÜá, ±ÜÅñÝÂÊÜáÉWÜÙÜá ÊÜáñÜá¤
ÆÊÜ|WÜÙÜá
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How to prepare lime water?

Do not confuse lime water with the word lime, which is a fruit similar to
lemon. Lime water (solution of calcium hydroxide in water) can be easily
prepared by mixing lime (calcium oxide) in water and leaving it undisturbed
for some time, say an hour.  Filter the liquid into another container and use it
as lime water.

Collect samples of lemon juice, soap solution, amla juice, tamarind water, vinegar,
baking soda solution, lime water, tap water, washing powder solution, sugar
solution, and salt solution.

Activity 2. 1: Let us explore

2.1 Nature – Our Science Laboratory

Do you observe any change in the
colour of the blue litmus pieces?
Record your observations in Table 2.1.
Repeat the same activity with pieces of
red litmus paper as shown in Fig. 2.2
(b) and record your observations in Table
2.1.

Take a strip of blue litmus paper and cut
it into small pieces.
Spread these pieces on a clean and dry
white tile.
Using a dropper, put one drop of each of
the samples, one-by-one, on these litmus
paper pieces, as shown in Fig. 2.2 (a).

Fig. 2.2(b): Colour change in
red litmus paper

Fig. 2.2(a): Colour change in
blue litmus paper

2.1.1 Litmus as an indicator

Their curiosity was partly satisfied at the ‘Colourful World of Substances’ stall. They
saw many activities showing colour changes on mixing different substances. They decided
to explore these changes further. Let us join them on this learning adventure.
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ZÀlÄªÀnPÉ £Á«ÃUÀ C£ÉéÃ¶ Ȩ́ÆÃt

¥ÀæPÀÈw - £ÀªÀÄä «eÕÁ£À±Á À̧Ûç ¥ÀæAiÉÆÃUÀ±Á É̄

¤Ã° °lä¸ï PÁUÀzÀzÀ vÀÄAqÀÄUÀ¼À §tÚzÀ°è
K£ÁzÀgÀÆ §zÀ̄ ÁªÀuÉ «ÃQë¹¢ÝÃgÁ?
¤ªÀÄä «ÃPÀëöuÉAiÀÄ£ÀÄß PÉÆÃμÀÖPÀ gÀ°è £ÀªÀÄÆ¢¹j.
CzÉÃjÃw PÉA¥ÀÅ °lä̧ ï PÁUÀzÀ vÀÄAqÀÄUÀ½AzÀ®Æ

(b) avÀæzÀ°è vÉÆÃj¹zÀAvÉ ªÀÄvÉÛ ªÀiÁr
PÉÆÃμÀÖPÀ gÀ°è «ÃPÀëöuÉUÀ¼À£ÀÄß £ÀªÀÄÆ¢¹j.

MAzÀÄ ¤Ã° °lä¸ï PÁUÀzÀzÀ vÀÄAqÀ£ÀÄß
vÉUÉzÀÄPÉÆAqÀÄ aPÀÌ s̈ÁUÀUÀ¼ÁV PÀwÛj¹j.
CªÀÅUÀ¼À£ÀÄß ̧ ÀéZÀÑªÁzÀ, ±ÀÄμÀÌªÁVgÀÄªÀ §½ mÉÊ¯ï£À
ªÉÄÃ É̄  zÀÆgÀzÀÆgÀªÁV ºÀgÀrj.
qÁæ¥Àgï À̧ºÁAiÀÄ¢AzÀ ªÉÄÃ É̄ À̧AUÀæ»¹zÀ ¥Àæw
ªÀiÁzÀj¬ÄAzÀ MAzÉÆAzÀÄ ºÀ¤AiÀÄ£ÀÄß ̈ ÉÃgÉ̈ ÉÃgÉ
°lä¸ï vÀÄAqÀÄUÀ¼À ªÉÄÃ¯É (a) avÀæzÀ°è
vÉÆÃj¹zÀAvÉ ºÁQ.

avÀæ (b): PÉA¥ÀÅ °lä¸ï
PÁUÀzÀzÀ°è §tÚzÀ §zÀ̄ ÁªÀuÉ

avÀæ (a): ¤Ã° °lä¸ï
PÁUÀzÀzÀ°è §tÚzÀ §zÀ̄ ÁªÀuÉ

°lä¸ï - MAzÀÄ À̧ÆZÀPÀ

CªÀgÀ D À̧QÛUÉ À̧é®à GvÀÛgÀ C°è ‘‘¥ÀzÁxÀðUÀ¼À §tÚUÀ¼À ¥Àæ¥ÀAZÀ’’ JA§ ¸ÁÖ¯ï §½ ¹QÌvÀÄ.
««zsÀ ¥ÀzÁxÀðUÀ¼ÀÄ É̈gÉvÁUÀ §tÚzÀ°è §zÀ̄ ÁªÀuÉ vÉÆÃj À̧ÄªÀ  JμÉÆÖÃ ¥ÀæAiÉÆÃUÀUÀ¼À£ÀÄß £ÉÆÃrzÀgÀÄ.
F §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß PÀÄjvÀÄ ªÀÄvÀÛμÀÄÖ D¼ÀªÁV C£ÉéÃ¶ À̧®Ä CªÀgÀÄ ¤tð¬Ä¹PÉÆAqÀgÀÄ.  CªÀgÉÆA¢UÉ
£ÁªÀÇ À̧ºÀ PÀ°vÀÄPÉÆ¼ÀÄîªÀ AiÀiÁvÉæAiÀÄ°è Ȩ́ÃgÉÆÃt §¤ß ..

¤A É̈gÀ̧ À, ¸Á§Æ£ÀÄ zÁæªÀt, £À°èPÁ¬Ä gÀ̧ À, ºÀÄtÂ̧ ÉºÀtÄÚ gÀ̧ À, ªÉ¤UÀgï, CqÀÄUÉ Ȩ́ÆÃqÁ
zÁæªÀt, À̧ÄtÚzÀ ¤ÃgÀÄ, É̈ÆÃgÀÄ¨Á« ¤ÃgÀÄ, ªÁ¶AUï ¥ËqÀgï zÁæªÀt, À̧PÀÌgÉ zÁæªÀt, G¥ÀÅà
zÁæªÀt ªÉÆzÀ̄ ÁzÀªÀÅUÀ¼À£ÀÄß À̧AUÀæ»¹j.

É̄ÊªÀiï JA§ ¥ÀzÀ É̄ªÀÄ£ï JA§ DAUÀè ¥ÀzÀPÉÌ À̧«ÄÃ¥ÀªÁVgÀÄvÀÛzÉ. DzÀÝjAzÀ UÉÆAzÀ®PÉÌ
M¼ÀUÁUÀ̈ ÉÃr.  ‘ É̄ÊªÀiï’ JAzÀgÉ ¤A É̈ºÀtÄÚ C®è À̧ÄtÚ. À̧ÄtÚªÀ£ÀÄß (PÁ°ëöAiÀÄA DPÉìöÊqï)
¤Ãj£À°è Ȩ́Ãj¹ À̧é®à À̧ªÀÄAiÀÄ C®ÄUÁqÀzÀAvÉ JAzÀgÉ À̧ÄªÀiÁgÀÄ MAzÀÄ UÀAmÉ À̧ªÀÄAiÀÄ
ºÁUÉAiÉÄÃ ©qÀ̈ ÉÃPÀÄ. D £ÀAvÀgÀ É̈ÃgÉ ¥ÁvÉæAiÉÆ¼ÀPÉÌ Ȩ́ÆÃ¹ vÉUÉzÀÄPÉÆAqÀgÉ CzÀ£ÀÄß
À̧ÄtÚzÀ ¤ÃgÀÄ (PÁ°ëöAiÀÄA ºÉÊqÁæPÉìöÊqï zÁæªÀt)ªÁV §¼À¹PÉÆ¼Àî§ºÀÄzÀÄ.

À̧ÄtÚzÀ ¤ÃgÀÄ ºÉÃUÉ vÀAiÀiÁj À̧̈ ÉÃPÀÄ?
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Table 2.1: Testing the nature of samples with blue and red litmus papers

Now, let us analyse Table 2.1 and sort the samples into three groups as follows —
Group A : samples that turn the blue litmus paper to red.
Group B : samples that turn the red litmus paper to blue.
Group C : samples that do not affect either of the two litmus papers.
Record the data in Table 2.2.

Table 2.2: Grouping Samples tested in Table 2.1

Colour of blue Colour of red
S.No. Name of the sample litmus paper after litmus paper after

putting a drop of putting a drop of
sample sample

1. Lemon juice

2. Soap solution

3. Usiri juice

4. Tamarind water

5. Vinegar

6. Baking soda solution

7. Lime water

8. Tap water

9. Washing powder solution

10. Sugar solution

11. Salt solution

12. Any other

Group A Group B Group C
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PÉÆÃμÀÖPÀ ¤Ã°, PÉA¥ÀÅ °lä¸ï PÁUÀzÀUÀ½AzÀ ªÀiÁzÀjUÀ¼À À̧é s̈ÁªÀ ¥ÀjÃPÉëö

FUÀ PÉÆÃμÀÖPÀ £ÀÄß «±ÉèÃ¶¹ ªÀÄÆgÀÄ UÀÄA¥ÀÅUÀ¼ÁV « s̈Àf¹j.
UÀÄA¥ÀÅ A ¤Ã° °lä¸ï£ÀÄß PÉA¥ÀÅ §tÚPÉÌ §zÀ̄ Á¬Ä¹zÀªÀÅ
UÀÄA¥ÀÅ B PÉA¥ÀÅ °lä¸ï£ÀÄß PÉA¥ÀÅ §tÚPÉÌ §zÀ̄ Á¬Ä¹zÀªÀÅ
UÀÄA¥ÀÅ C JgÀqÀÄ °lä¸ïUÀ¼À PÁUÀzÀUÀ¼À §tÚªÀ£ÀÄß §zÀ̄ Á¬Ä¹zÀªÀÅ

PÉÆÃμÀÖPÀ gÀ°è ªÀiÁ»wAiÀÄ£ÀÄß £ÀªÀÄÆ¢¹j.

PÉÆÃμÀÖPÀ PÉÆÃμÀÖPÀ gÀ°è ¥ÀjÃQë¹zÀ ªÀiÁzÀjUÀ¼À£ÀÄß UÀÄA¥ÀÅUÀ¼ÁV « s̈Àd£É

¤A É̈ gÀ̧ À

¸Á§Æ£ÀÄ zÁæªÀt

£ÉÀ°èPÁ¬Ä gÀ̧ À

ºÀÄtÂ̧ É ºÀtÄÚ gÀ̧ À

ªÉ¤UÀgï

CqÀÄUȨ́ ÉÆÃqÀ zÁæªÀt

À̧ÄtÚzÀ ¤ÃgÀÄ

PÉÆ¼Á¬Ä ¤ÃgÀÄ

ªÁ¶AUï ¥ËqÀgï zÁæªÀt

À̧PÀÌgÉ zÁæªÀt

G¦à£À zÁæªÀt

AiÀiÁªÀÅzÁzÀgÀÆ EvÀgÉ

UÀÄA¥ÀÅ A UÀÄA¥ÀÅ B UÀÄA¥ÀÅ C

ªÀiÁzÀj ºȨ́ ÀgÀÄPÀæ. À̧A. ¤Ã° °lä¸ï ªÀiÁzÀj ºÀ¤
ºÁQzÀ £ÀAvÀgÀ §tÚ

PÉA¥ÀÅ °lä¸ï ªÀiÁzÀj ºÀ¤
ºÁQzÀ £ÀAvÀgÀ §tÚ

AP SCERT



48Class 7 GENERAL SCIENCE

Fig. 2.3: Blue and red litmus
paper stripsLet us find out!

Litmus is a natural substance obtained from lichens. It is available both as a solution and in
the form of paper strips, known as litmus paper. The litmus paper is available in two colours—
blue and red, as shown in Fig. 2.3.

Substances that turn blue litmus paper to red are acidic in nature, while those that
turn red litmus paper to blue are basic in nature. Since litmus shows different colours in
acidic and basic solutions, it is called an acid-base indicator.

Some other substances, both natural and synthetic, can also be used as indicators.
Synthetic indicators are made in laboratories, and you will learn more about them in higher
grades.

HOLISTIC LENS
Lichens are formed by the association of two living
organisms, a fungus and an alga. They grow on rocks and
trees in regions that have abundant rainfall and clean air.
Do you find lichens on trees in your neighbourhood?

Now, let us classify the substances sorted in Group A, Group B, and Group C in
Table 2.2.
The substances in Group A, such as lemon juice, Usiri juice, tamarind water, and
vinegar turned the blue litmus paper to red, implying that these substances are
acidic in nature.
The substances in Group B, such as soap solution, baking soda solution, lime
water, and washing powder solution turned the red litmus paper to blue. Hence,
these substances are basic in nature.
The substances in Group C, such as tap water, sugar solution, and salt solution, did

not change the colour of either litmus paper. Can you predict their nature?
These substances are said to be neutral because they are neither acidic nor basic.

I am curious to know — what are these red and
blue litmus paper strips made of ? Why do they
change colour when drops of some samples are put
on them?
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avÀæ ¤Ã° ªÀÄvÀÄÛ PÉA¥ÀÅ
°lä¸ï PÁUÀzÀzÀ vÀÄAqÀÄUÀ¼ÀÄ

£Á«ÃUÀ w½AiÉÆÃt!
°lä¸ï JA§ÄzÀÄ É̄ÊPÉ£ïUÀ½AzÀ vÀAiÀiÁgÁUÀÄªÀ £ÉÊ À̧VðPÀ ¥ÀzÁxÀð.  EzÀÄ zÁæªÀt gÀÆ¥ÀzÀ°è  ªÀÄvÀÄÛ

°lä¸ï PÁUÀzÀzÀ gÀÆ¥ÀzÀ°è ¹UÀÄvÀÛzÉ.  avÀæ gÀ°è vÉÆÃj¹zÀAvÉ °lä¸ï PÁUÀzÀ ¤Ã° ªÀÄvÀÄÛ PÉA¥ÀÅ §tÚUÀ¼À°è
®©ü̧ ÀÄvÀÛzÉ.

¤Ã° °lä¸ï£ÀÄß PÉA¥ÀÅ §tÚPÉÌ §zÀ̄ Á¬Ä À̧ÄªÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß DªÀÄè À̧é s̈ÁªÀ ºÉÆA¢zÀÄÝ CzÉÃ PÉA¥ÀÅ
°lä¸ï£ÀÄß ¤Ã° §tÚPÉÌ §zÀ̄ Á¬Ä À̧ÄªÀ ¥ÀzÁxÀðUÀ¼ÀÄ ¥ÀævÁåªÀÄè À̧é s̈ÁªÀ ºÉÆA¢gÀÄvÀÛªÉ.  F «zsÀªÁV °lä¸ï
DªÀÄè - ¥ÀævÁåªÀÄè zÁæªÀtUÀ½AzÀ É̈ÃgÉ̈ ÉÃgÉ §tÚUÀ¼À£ÀÄß vÉÆÃj À̧ÄªÀÅzÀjAzÀ CzÀ£ÀÄß DªÀÄè - ¥ÀvÁåªÀÄè À̧ÆZÀPÀ
J£ÀÄßvÁÛgÉ.

£ÉÊ À̧VðPÀªÁzÀ ªÀÄvÀÄÛ PÀÈvÀPÀªÁzÀ É̈ÃgÉ EvÀgÀ ¥ÀzÁxÀðUÀ¼ÀÄ À̧ºÀ À̧ÆZÀPÀUÀ¼ÁV §¼À̧ À§ºÀÄzÀÄ. PÀÈvÀPÀ
À̧ÆZÀPÀUÀ¼À£ÀÄß ¥ÀæAiÉÆÃUÀ±Á É̄AiÀÄ°è vÀAiÀiÁj À̧ÄvÁÛgÉ.  CªÀÅUÀ¼À PÀÄjvÀÄ ¤ÃªÀÅ ªÀÄÄA¢£À vÀgÀUÀwUÀ¼À°è PÀ°vÀÄPÉÆ¼ÀÄîwÛÃj.

À̧ªÀÄUÀæzÀÈ¶Ö
É̄ÊPÉ£ïUÀ¼ÀÄ JA§ÄªÀªÀÅ ²°ÃAzÀæ, ±ÉÊªÀ® ̧ ÉÃj K¥ÀðlÖ JgÀqÀÄ ̧ À«Ää½vÀÀ

fÃ«UÀ¼ÀÄ. À̧ªÀÄÈ¢ÞAiÀiÁV ªÀÄ¼É, À̧éZÀÑªÁzÀ UÁ½ EgÀÄªÀ PÀqÉ PÀ®ÄèUÀ¼ÀÄ,
ªÀÄgÀUÀ¼À ªÉÄÃ É̄ EªÀÅ É̈¼ÉAiÀÄÄvÀÛªÉ. ¤ªÀÄä ¥Àj À̧gÀzÀ°è ªÀÄgÀUÀ¼À ªÉÄÃ É̄
É̄ÊPÉ£ïUÀ¼À£ÀÄß ¤ÃªÀÅ PÀAqÀÄ»r¢ÝÃgÁ?

FUÀ £ÁªÀÅ PÉÆÃμÀÖPÀ gÀ°è UÀÄA¥ÀÅ A, UÀÄA¥ÀÅ B ªÀÄvÀÄÛ UÀÄA¥ÀÅ C UÀ¼ÁV « s̈Àf¹zÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß
ªÀVÃðPÀj¸ÉÆÃt.
UÀÄA¥ÀÅ A £À°è ¤A É̈gÀ̧ À, £É°èPÁ¬Ä, ºÀÄtÂ̧ É ºÀtÂÚ£À gÀ̧ À, ªÉ¤UÀgï ªÉÆzÀ̄ ÁzÀªÀÅ ¤Ã° °lä¸ï
PÁUÀzÀªÀ£ÀÄß PÉA¥ÀÅ §tÚPÉÌ §zÀ̄ Á¬Ä¹zÀÝjAzÀ EªÀÅUÀ¼À£ÀÄß DªÀÄè À̧é s̈ÁªÀ ºÉÆA¢zÀ ¥ÀzÁxÀðUÀ¼ÁV
ºÉÃ¼À§ºÀÄzÀÄ.
UÀÄA¥ÀÅ B £À°ègÀÄªÀ ̧ Á§Æ£ÀÄ zÁæªÀt, CqÀÄUÉ ̧ ÉÆÃqÁ, ̧ ÀÄtÚzÀ ¤ÃgÀÄ, ªÁ¶AUï ¥ËqÀgï ªÉÆzÀ̄ ÁzÀªÀÅ
PÉA¥ÀÅ °lä¸ï PÁUÀzÀªÀ£ÀÄß ¤Ã° §tÚPÉÌ §zÀ̄ Á¬Ä¹ªÉ. DzÀÝjAzÀ ¥ÀævÁåªÀÄè À̧é s̈ÁªÀ ºÉÆA¢gÀÄªÀÅªÁV
ºÉÃ¼À§ºÀÄzÀÄ.
UÀÄA¥ÀÅ C £À°è£À PÉÆ¼Á¬Ä ¤ÃgÀÄ, À̧PÀÌgÉ zÁæªÀt ªÀÄvÀÄÛ G¦à£À zÁæªÀt AiÀiÁªÀ °lä¸ï PÁUÀzÀzÀ
§tÚªÀ£ÀÄß §zÀ̄ Á¬Ä À̧zÉÃ ºÉÆÃzÀªÀÅ. CªÀÅUÀ¼À À̧é s̈ÁªÀ£ÀÄß ¤Ã£ÀÄ H» À̧§ É̄èAiÀiÁ?
F ¥ÀzÁxÀðUÀ¼ÀÄ DªÀÄè ̧ Àé s̈ÁªÀªÀ£ÀÄß ªÀÄvÀÄÛ ¥ÀævÁåªÀÄè ̧ Àé s̈ÁªÀªÀ£ÀÄß ºÉÆA¢®è DzÀÝjAzÀ
EªÀÅUÀ¼À£ÀÄß vÀl À̧Ü À̧é s̈Áª À ºÉÆA¢gÀÄªÀªÀÅUÀ¼ÁV ºÉÃ¼À§ºÀÄzÀÄ.

£À£ÀUÉ w½zÀÄPÉÆ¼Àî É̈ÃPÉAzÀÄ D À̧QÛAiÀiÁVzÉ - F PÉA¥ÀÅ ªÀÄvÀÄÛ
¤Ã° °lä¸ï PÁUÀzÀzÀ vÀÄAqÀÄUÀ¼ÀÄ AiÀiÁªÀÅzÀjAzÀ
vÀAiÀiÁj À̧̄ ÁVzÉ? PÉ®ªÀÅ ªÀiÁzÀjUÀ¼À ºÀ¤UÀ¼À£ÀÄß CªÀÅUÀ¼À
ªÉÄÃ É̄ ºÁQzÁUÀ KPÉ CªÀÅ §tÚªÀ£ÀÄß §zÀ̄ Á¬Ä À̧ÄvÀÛªÉ?
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Activity 2. 2: Let us relate and explore

Are all the substances in Group A of Table 2.2 edible? Have you ever tasted  these
edible substances? Can you recall their taste? You will find that all these substances
taste sour. Thus, we can say that substances that taste sour tend to contain acids and
are acidic in nature.

      Caution — Do not taste anything until asked to do so. Do not taste any
unknown substance.

Some common edible substances and the names of the most common acids
present in them are given in Fig. 2.4.

Find out and write the names of the most common acids present in the following
substances —
Lemon________, Curd________, Tamarind________, Vinegar________.

Now we will see where these acids are useful in our daily life:
• Used in food preservation (like vinegar in pickles).
• Used in cleaning agents (to remove stains/rust)
• Present in batteries (sulphuric acid).
• Used in medicines and cosmetics.
• Helps in digestion (Hydrochloric acid in stomach).

Now, let us take baking soda solution from Group B. Rub the baking soda solution
between your fingers. What do you observe?

It feels soapy or slippery. Basic substances are generally slippery to touch.
Also, bases generally taste bitter, but everything that tastes bitter may not contain a

base. For example, bitter gourd possesses a bitter taste but is not basic in nature.

Citric acid

Ascorbic acid (Vitamin C)
and Citric acid

Tartaric acid

Citric acid and Oxalic acid

Fig. 2.4: The most common acids present in some edible substances
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¹næPï DªÀÄè

D¸ÁâjPï DªÀÄè «l«Ä£ï ¹
ªÀÄvÀÄÛ ¹næPï DªÀÄè

mÁmÁðjPï DªÀÄè

¹næPï DªÀÄè ªÀÄvÀÄÛ DPÁì°Pï DªÀÄè

avÀæ 2.4: PÉ®ªÀÅ DºÁgÀ ¥ÀzÁxÀðUÀ¼À°ègÀÄªÀ CvÀåAvÀ ¸ÁªÀiÁ£Àå DªÀÄèUÀ¼ÀÄ

PÉÆÃμÀÖPÀ gÀ°è EgÀÄªÀ UÀÄA¥ÀÅ A £À°è£À ¥ÀzÁxÀðUÀ¼É®èªÀ£ÀÄß w£Àß§ºÀÄzÁzÀªÉÃ? ¤ÃªÉAzÁzÀgÀÆ F
w£Àß§ºÀÄzÁzÀ ¥ÀzÁxÀðUÀ¼À gÀÄa £ÉÆÃr¢ÝÃgÁ?  CªÀÅUÀ¼À gÀÄa AiÀiÁªÀ «zsÀªÁV EgÀÄvÀÛzÉAiÉÆÃ
£É£À¥ÀÅ ªÀiÁrPÉÆAr¢ÝÃgÁ? EªÉ®èªÀÇ ̧ ÀºÀ ºÀÄ½ gÀÄaAiÀÄ£ÀÄß ºÉÆA¢gÀÄvÀÛªÉ JAzÀÄ w½zÀÄPÉÆ¼ÀÄî«j.
D «zsÀªÁV AiÀiÁªÀ ¥ÀzÁxÀðUÀ¼ÀÄ ºÀÄ½ gÀÄaAiÀÄ£ÀÄß ºÉÆA¢gÀÄvÀÛªÉAiÉÆÃ CªÉ®èªÀÇ DªÀÄèªÀ£ÀÄß
ºÉÆA¢zÀÄÝ £ÉÊ À̧VðPÀªÁV DªÀÄè À̧é s̈ÁªÀ ºÉÆA¢gÀÄvÀÛzÉ JAzÀÄ ºÉÃ¼À§ºÀÄzÀÄ.
JZÀÑjPÉ AiÀiÁªÀ ¥ÀzÁxÀðªÀ£ÀÄß gÀÄa £ÉÆÃr JAzÀÄ ºÉÃ¼ÀÄªÀªÀgÉUÀÆ gÀÄa £ÉÆÃqÀ̈ ÉÃr.  w½AiÀÄzÀ
¥ÀzÁxÀðªÀ£ÀÄß gÀÄa £ÉÆÃqÀÄªÀ ¥ÀæAiÀÄvÀß ªÀiÁqÀ̈ ÁgÀzÀÄ.
PÉ®ªÀÅ ̧ ÁªÀiÁ£Àå DºÁgÀ ¥ÀzÁxÀðUÀ¼ÀÄ ªÀÄvÀÄÛ CªÀÅUÀ¼À°ègÀÄªÀ CvÀåAvÀ ̧ ÁªÀiÁ£Àå DªÀÄèUÀUÀ¼À ºȨ́ ÀgÀÄUÀ¼À£ÀÄß
avÀæ 2.4 gÀ°è PÉÆqÀ̄ ÁVzÉ.

PÉ¼ÀV£À ¥ÀzÁxÀðUÀ¼À°è EgÀÄªÀ CvÀåAvÀ ¸ÁªÀiÁ£Àå DªÀÄèUÀ¼À ºȨ́ ÀgÀÄUÀ¼À£ÀÄß PÀAqÀÄ»rzÀÄ §gÉ¬Äj
¤A É̈ºÀtÄÚ ________ ªÉÆ À̧gÀÄ________ ºÀÄtÂ̧ ÉºÀtÄÚ________ ªÉ¤UÀgï________.
£ÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ°è F DªÀÄèUÀ¼ÀÄ J°è G¥ÀAiÉÆÃUÀªÁUÀÄvÀÛªÉAiÉÆÃ £Á«ÃUÀ £ÉÆÃqÉÆÃt
• DºÁgÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß À̧AUÀæºÀ ªÀiÁqÀ®Ä G¥ÀAiÉÆÃV À̧ÄvÁÛgÉ. G¦à£ÀPÁ¬ÄUÀ¼À°è ªÉ¤UÀgï£ÀAvÉ
• ±ÀÄ s̈ÀæPÁjAiÀÄAvÀºÀ GvÀà£ÀßUÀ¼À°è G¥ÀAiÉÆÃV À̧ÄvÁÛgÉ PÀ̄ ÉUÀ¼ÀÄ/ vÀÄPÀÌ£ÀÄß ºÉÆÃUÀ̄ Ár À̧®Ä
• ¨ÁåljUÀ¼À°è EgÀÄvÀÛªÉ( À̧®ÄáöåjPï DªÀÄè)
• OμÀzsÀUÀ¼ÀÄ ªÀÄvÀÄÛ ¸ËAzÀAiÀÄðªÀzsÀðPÀUÀ¼À°è §¼À̧ ÀÄvÁÛgÉ.
• fÃtðQæAiÉÄUÉ À̧ºÁAiÀÄªÁUÀÄvÀÛzÉ (doÀgÀzÀ°è ºÉÊqÉÆæÃPÉÆèÃjPï DªÀÄè)
FUÀ, UÀÄA¥ÀÅ B ¤AzÀ CqÀÄUÉ Ȩ́ÆÃqÁzÀ zÁæªÀt vÉUÉzÀÄPÉÆ¼ÉÆîÃt. CqÀÄUÉ Ȩ́ÆÃqÀ zÁæªÀtªÀ£ÀÄß
¤ªÀÄä É̈gÀ¼ÀÄUÀ¼À £ÀqÀÄªÉ GfÓj.  ¤ÃªÀÅ K£ÀÄ UÀªÀÄ¤¹¢j?

EzÀÄ ̧ Á§Æ¤£ÀAvÉ CxÀªÁ eÁgÀÄªÀºÁUÉ C£ÀÄ s̈ÀªÀªÁUÀÄªÀÅzÀÄ.  ¥ÀævÁåªÀÄè ¥ÀzÁxÀðUÀ¼ÀÄ ̧ ÁªÀiÁ£ÀåªÁV
À̧à²ð¹zÁUÀ eÁgÀÄªÀ ºÁUÉ EgÀÄvÀÛªÉ. ºÁUÉAiÉÄÃ, ¥ÀævÁåªÀÄèUÀ¼À gÀÄa ¸ÁªÀiÁ£ÀåªÁV PÀ»AiÀiÁVzÀÝgÀÆ,

PÀ» gÀÄa EgÀÄªÀ ¥Àæw ¥ÀzÁxÀðªÀÅ ¥ÀævÁåªÀÄèªÀ£ÀÄß ºÉÆA¢®è¢gÀ§ºÀÄzÀÄ. GzÁºÀgÀuÉUÉ ºÁUÀ®PÁ¬Ä
PÀ» gÀÄaAiÀÄ£ÀÄß ºÉÆA¢zÀÝgÀÆ ¥ÀævÁåªÀÄè À̧é s̈ÁªÀªÀ£ÀÄß ºÉÆA¢gÀÄªÀÅ¢®è.

ZÀlÄªÀnPÉ £Á«ÃUÀ C£ÀÄ À̧AzsÁ¤¹ C£ÉéÃ¶ Ȩ́ÆÃt
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2.1.2 Red rose as an indicator

You might have observed many coloured flowers in your surroundings. Try making your
indicators using these flowers.

Activity 2.3: Let us prepare

Collect some fallen petals of red roses available
in your surroundings (Fig. 2.5). It is advised not
to pluck flowers. You may pick petals or flowers
fallen on the ground.
Take a fistful of the collected petals of red roses
and wash them with water.
Crush the petals using a mortar and pestle.
Place them in a glass tumbler.
Pour some hot water into the glass tumbler to
ensure that the crushed flower petals are
completely immersed.

Fig. 2.5: Red roses

Fig. 2.6: Red
rose petals

immersed in hot
water

Now we will see where these bases are useful in our daily life:
• Cleaning: soaps, detergents contain bases.
• Health: Antacids (like milk of magnesia) reduce acidity.
• Construction: Lime (Ca(OH)2) used in whitewash and plaster.
• Cooking: Baking soda used in cakes and biscuits.
• Industry: Used in making paper, textiles and medicines.

If litmus is not available, are there
some other natural substances that
can serve as acid-base indicators?

Now, I can check the
nature of floor cleaning
liquid using an indicator!
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MAzÀÄ À̧ÆZÀPÀªÁV PÉA¥ÀÅ UÀÄ¯Á©
¤ªÀÄä À̧ÄvÀÛ°£À ¥ÀæzÉÃ±ÀUÀ¼À°è C£ÉÃPÀ §tÚUÀ¼À ºÀÆUÀ¼ÀÄ EªÉ JAzÀÄ ¤ÃªÀÅ UÀªÀÄ¤¹gÀ§ºÀÄzÀÄ. F ºÀÆUÀ¼À£ÀÄß
G¥ÀAiÉÆÃV¹ ¤ÃªÀÅ À̧éAvÀ À̧ÆZÀPÀUÀ¼À£ÀÄß vÀAiÀiÁj À̧®Ä ¥ÀæAiÀÄwß¹j.

¤ªÀÄä À̧ÄvÀÛªÀÄÄvÀÛ°gÀÄªÀ PÉA¥ÀÅ UÀÄ¯Á© ºÀÆUÀ½AzÀ PÉ®ªÀÅ
©zÀÄÝºÉÆÃzÀ zÀ¼ÀUÀ¼À£ÀÄß ̧ ÀAUÀæºÀ¹j (avÀæ ºÀÆªÀÅUÀ¼À£ÀÄß
QÃ¼ÀzÀAvÉ À̧Æa À̧̄ ÁVzÉ. ¤ÃªÀÅ £É®zÀ ªÉÄÃ É̄ ©¢ÝgÀÄªÀ
zÀ¼ÀUÀ¼À£ÀÄß ªÀÄvÀÄÛ ºÀÆUÀ¼À£ÀÄß Dj¹PÉÆ¼Àî§ºÀÄzÀÄ.
À̧AUÀæ»¹zÀ PÉA¥ÀÅ UÀÄ¯Á© zÀ¼ÀUÀ¼À°è MAzÀÄ »rAiÀÄμÀÄÖ

vÉUÉzÀÄPÉÆAqÀÄ ¤Ãj£À°è vÉÆ¼É¬Äj.
UÀÄAqÀÄPÀ°è¤AzÀ zÀ¼ÀUÀ¼À£ÀÄß gÀÄ©âj.
CªÀÅUÀ¼À£ÀÄß UÁf£À ¥ÁvÉæAiÀÄ°è Er.
UÁf£À ¥ÁvÉæAiÀÄ°è gÀÄ©âzÀ zÀ¼ÀUÀ¼À£ÀÄß ¸ÀA¥ÀÇtðªÁV
ªÀÄÄ¼ÀÄUÀÄªÀAvÉ À̧é®à ©¹ ¤ÃgÀ£ÀÄß ºÁQ.

avÀæ 2.5: PÉA¥ÀÅ UÀÄ¯Á©UÀ¼ÀÄ

FUÀ F ¥ÀævÁåªÀÄèUÀ¼ÀÄ £ÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ°è J°è G¥ÀAiÉÆÃUÀªÁUÀÄvÀÛªÉAiÉÆÃ £ÉÆÃqÉÆÃt :
• ±ÀÄ s̈ÀæPÁj ¸Á§Æ£ÀÄUÀ¼ÀÄ, ªÀiÁdðPÀUÀ¼ÀÄ ¥ÀævÁåªÀÄèUÀ¼À£ÀÄß ºÉÆA¢gÀÄvÀÛªÉ.
• DgÉÆÃUÀå AiÀiÁAmÁ¹qïUÀ¼ÀÄ («Ä¯ïÌ D¥sï ªÉÄVßÃ¹AiÀiÁ UÀ¼ÀAvÀºÀªÀÅ) D«ÄèÃAiÀÄvÉAiÀÄ£ÀÄß PÀrªÉÄªÀiÁqÀÄvÀÛªÉ.
• ¤ªÀiÁðt ªÀ®AiÀÄ  À̧ÄtÚ ºÀZÀÄÑªÀÅzÀÄ ªÀÄvÀÄÛ ¥Áȩ̀ ÀÖjAUï£À°è G¥ÀAiÉÆÃV À̧ÄvÁÛgÉ.
• CqÀÄUÉUÀ¼ÀÄ CqÀÄUÉ Ȩ́ÆÃqÁ PÉÃPÀÄUÀ¼ÀÄ ªÀÄvÀÄÛ © À̧ÌvÀÄÛUÀ¼À vÀAiÀiÁjPÉAiÀÄ°è G¥ÀAiÉÆÃV À̧ÄvÁÛgÉ.
• PÉÊUÁjPÉUÀ¼ÀÄ PÁUÀzÀ, §mÉÖUÀ¼ÀÄ ªÀÄvÀÄÛ OμÀzsÀUÀ¼À vÀAiÀiÁjAiÀÄ°è G¥ÀAiÉÆÃV À̧ÄvÁÛgÉ.

°lä̧ ï ® s̈Àå«®è¢zÀÝgÉ, PÉ®ªÀÅ £ÉÊ À̧VðPÀªÁzÀ
¥ÀzÁxÀðUÀ¼ÉÃ£ÁzÀgÀÆ DªÀÄè ¥ÀævÁåªÀÄè
À̧ÆZÀPÀUÀ¼ÁV PÉ® À̧ªÀiÁqÀÄvÀÛªÉAiÉÄÃ?

FUÀ, £Á£ÀÄ £É®ªÀ£ÀÄß ±ÀÄ s̈ÀæUÉÆ½ À̧ÄªÀ
zÁæªÀtzÀ ¸À é¨sÁªÀªÀ£ÀÄß MAzÀÄ
À̧ÆZÀPÀ¢AzÀ PÀAqÀÄ»rAiÀÄÄvÉÛÃ£É.

ZÀlÄªÀnPÉ £Á«ÃUÀ vÀAiÀiÁj Ȩ́ÆÃt

avÀæ  2.6: ©¹
¤Ãj£À°è

ªÀÄÄ¼ÀÄVgÀÄªÀ
PÉA¥ÀÅ UÀÄ¯Á©

zÀ¼ÀUÀ¼ÀÄ
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      Caution — Perform this step under the supervision of an adult.
Cover the glass tumbler with a lid. Wait for 5 – 10 minutes till the water  becomes
coloured (Fig. 2.6), and filter it.
The filtrate (liquid after filtration) is the required flower extract (Fig. 2.7) to be used
as an acid-base indicator.

Activity 2.4: Let us find out

Place 10 – 20 drops of the prepared red rose extract in each of two small transparent
bottles or test tubes. Mark them A and B.

Fig. 2.7: Test tube containing the red rose extract

Test tube

Test tube stand
Red rose extract

Fig. 2.8: The changes in colour of the
red rose extract on adding lemon
juice (A) and soap solution (B)

Add 20 – 30 drops of lemon juice in test

tube A and 20 – 30 drops of soap solution

in test tube B with the help of droppers.

Observe and record any colour changes

(Fig. 2.8) to the extract in Table 2.3.

Repeat the same with the other samples used

in Activity 2.1 and record your observations

in Table 2.3.
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JZÀÑjPÉ F ºÀAvÀUÀ¼À£ÀÄß »jAiÀÄgÀ ªÀiÁUÀðzÀ±Àð£ÀzÀ°è ªÀiÁr.
UÁf£À UÁȩ̀ À£ÀÄß ªÀÄÄZÀÑ¼À¢AzÀ ªÀÄÄaÑj. ¤ÃgÀÄ §tÚ ¥ÀqÉAiÀÄÄªÀªÀgÉUÀÆ ¤«ÄμÀUÀ¼ÀÄ PÁAiÀÄÄÝ
£ÉÆÃr. avÀæ CzÀ£ÀÄß Ȩ́ÆÃ¹j.
Ȩ́ÆÃ¹zÀ zÀæªÀªÉÃ CUÀvÀåªÁzÀ ºÀÆ«£À ¸ÁgÀ (avÀæ EzÀÄ DªÀÄè - ¥ÀævÁåªÀÄè À̧ÆZÀPÀªÁV

G¥ÀAiÉÆÃUÀªÁUÀÄvÀÛzÉ.

ZÀlÄªÀnPÉ £Á«ÃUÀ PÀAqÀÄ»rAiÉÆÃt

JgÀqÀÄ ¥Àæ£Á¼ÀUÀ¼ÀÄ E®èªÉÃ ¥ÁgÀzÀ±ÀðPÀ ¹Ã Ȩ́AiÀÄ°è ºÀ¤UÀ¼À PÉA¥ÀÅ UÀÄ¯Á© ¸ÁgÀ ºÁQ

CªÀÅUÀ¼À£ÀÄß A B JAzÀÄ UÀÄwð¹j.

avÀæ PÉA¥ÀÅ UÀÄ¯Á© ¸ÁgÀªÀ£ÀÄß ºÉÆA¢gÀÄªÀ ¥Àæ£Á¼À

¥Àæ£Á¼À

¥Àæ£Á¼ÀzÀ ¸ÁÖAqï

PÉA¥ÀÅ UÀÄ¯Á© ¸ÁgÀ

avÀæ ¤A É̈gÀ̧ À A ¸Á§Æ£ÀÄ zÁæªÀt

B) UÀ½UÉ PÉA¥ÀÅ UÀÄ¯Á© ¸ÁgÀ
Ȩ́Ãj À̧ÄªÀÅzÀjAzÀ §tÚUÀ¼À°è GAmÁUÀÄªÀ

§zÀ̄ ÁªÀuÉUÀ¼ÀÄ

ºÀ¤UÀzÀ À̧ºÁAiÀÄ¢AzÀ ¥Àæ£Á¼À A £À°è

ºÀ¤UÀ¼À ¤A É̈gÀ̧ À ªÀÄvÀÄÛ ¥Àæ£Á¼À B AiÀÄ°è

ºÀ¤UÀ¼À ¸Á§Æ£ÀÄ zÁæªÀt ºÁQj.

¸ÁgÀzÀ°è AiÀiÁªÀÅzÁzÀgÀÆ §tÚzÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß

UÀªÀÄ¤¹, PÉÆÃμÀÖPÀ gÀ°è £ÀªÀÄÆ¢¹ avÀæ

ZÀlÄªÀnPÉ gÀ°è G¥ÀAiÉÆÃV¹zÀ ªÀiÁzÀjUÀ½AzÀ
PÀÆqÁ EzÉÃ ¥ÀæQæAiÉÄAiÀÄ£ÀÄß ¥ÀÅ£ÀgÁªÀÈvÀ ªÀiÁr, ¤ªÀÄä

«ÃPëÀuÉUÀ¼À£ÀÄß PÉÆÃμÀÖPÀ gÀ°è £ÀªÀÄÆ¢¹j.
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Hydrangea is a plant that grows in cooler climates in
the Himalayan region and the North-eastern states. It
gives flowers of diff erent colours, depending on the
nature of the soil.  Acidic soil produces bluecoloured Hydrangea flowers

FASCINATING FACTS

Table 2.3: Testing the nature of samples with the red rose extract

Discuss your observations with your classmates.
Are the samples that change the colour of the flower extract to a shade of red the same
as those that changed the colour of blue litmus paper to red? (Group A, Table 2.2)
Are the samples that change the colour of the flower extract to a shade of green the
same as those that changed the colour of red litmus paper to blue? (Group B, Table 2.2)
Are the samples that do not change the colour of the flower extract the same as those
that did not change the colour of red and blue litmus papers? (Group C, Table 2.2)
From the above activity, we can conclude that the red rose extract can also be used  to

test the nature of the substances; hence, it is another example of an acid- base indicator. We
can conclude that the red rose extract seems to give red  colour in an acidic solution and
green colour in a basic solution.

Can you now fill in the nature of the substances in Table 2.3?
We are sure that you will be excited about the above results. You may repeat the

process of preparing the extract and testing substances with some vegetables, fruits, or flowers,
such as beetroot, purple cabbage, turmeric, Indian blackberry, and red hibiscus flower. They
can also act as acid-base indicators.

The colour of the
S.No. Name of the sample red rose extract Nature of the

after adding the substance
sample

1. Lemon juice

2. Soap solution

3. Usiri juice

4. ......

flowers, whereas in basic soil, the flowers are pink or red. Can gardeners alter
the colour of hydrangea flowers by adjusting the acidic or basic nature of
the soil ?
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ºÉÊqÁæAfAiÀiÁ JA§ÄzÀÄ »ªÀiÁ®AiÀÄ ¥ÀæzÉÃ±ÀUÀ¼À°è ªÀÄvÀÄÛ F±Á£Àå
gÁdåUÀ¼À°è vÀA¥ÁzÀ ºÀªÁªÀiÁ£ÀzÀ°è É̈¼ÉAiÀÄÄªÀ MAzÀÄ À̧̧ Àå.
EzÀÄ ªÀÄtÂÚ£À ¸Àé¨sÁªÀªÀ¤ßrzÀÄ ««zsÀ §tÚUÀ¼À ºÀÆUÀ¼À£ÀÄß
PÉÆqÀÄvÀÛzÉ. DªÀÄè ªÀÄtÂÚ£À°è ¤Ã° §tÚzÀ ºÀÆUÀ¼ÀÄ ©lÖgÉ, ¥ÀævÁåªÀÄè ºÉÊqÁæAfAiÀiÁ ºÀÆUÀ¼ÀÄ

D À̧QÛPÀgÀ CA±ÀUÀ¼ÀÄ

¤ªÀÄä «ÃPëÀuÉUÀ¼À£ÀÄß ¤ªÀÄä vÀgÀUÀw Ȩ́ßÃ»vÀgÉÆA¢UÉ ZÀað¹j.
ºÀÆ«£À ¸ÁgÀ §tÚªÀ£ÀÄß PÉA¥ÀÅ §tÚPÉÌ §zÀ̄ ÁUÀÄªÀ ªÀiÁzÀjUÀ¼ÀÄ, ¤Ã° °lä¸ï PÁUÀzÀzÀ §tÚªÀ£ÀÄß
PÉA¥ÀÅ §tÚPÉÌ §zÀ̄ Á¬Ä À̧ÄªÀ ªÀiÁzÀjUÀ¼ÀAvÉ EªÉAiÉÄÃ? UÀÄA¥ÀÅ A PÉÆÃμÀÖPÀ
ºÀÆ«£À ¸ÁgÀ §tÚªÀ£ÀÄß ºÀ¹gÀÄ §tÚPÉÌ §zÀ̄ ÁUÀÄªÀ ªÀiÁzÀjUÀ¼ÀÄ, PÉA¥ÀÅ °lä¸ï PÁUÀzÀzÀ §tÚªÀ£ÀÄß
¤Ã° §tÚPÉÌ §zÀ̄ Á¬Ä À̧ÄªÀ ªÀiÁzÀjUÀ¼ÀAvÉ EªÉAiÉÄÃ? UÀÄA¥ÀÅ B PÉÆÃμÀÖPÀ
ºÀÆ«£À ¸ÁgÀªÀ£ÀÄß §zÀ̄ Á¬Ä À̧zÀ ªÀiÁzÀjUÀ¼ÀÄ, PÉA¥ÀÅ ªÀÄvÀÄÛ ¤Ã° °lä¸ï PÁUÀzÀUÀ¼À §tÚªÀ£ÀÄß
§zÀ̄ Á¬Ä À̧zÀ ªÀiÁzÀjUÀ¼ÉÆA¢UÉ À̧ªÀiÁ£ÀªÉÃ? UÀÄA¥ÀÅ C PÉÆÃμÀÖPÀ

ªÉÄÃ°£À ZÀlÄªÀnPÉ¬ÄAzÀ, PÉA¥ÀÅ UÀÄ¯Á© ̧ ÁgÀ PÀÆqÀ ¥ÀzÁxÀðUÀ¼À ̧ Àé s̈ÁªÀ£ÀÄß ¥ÀjÃQȩ̈ À®Ä
G¥ÀAiÉÆÃUÀªÁUÀÄvÀÛzÉ JAzÀÄ ¤zsÀðj À̧§ºÀÄzÀÄ. DzÀÝjAzÀ, EzÀÄ DªÀÄè - ¥ÀævÁåªÀÄè ̧ ÀÆZÀPÀPÉÌ ªÀÄvÉÆÛAzÀÄ
GzÁºÀgÀuÉ. PÉA¥ÀÅ UÀÄ¯Á© ̧ ÁgÀ DªÀÄè zÁæªÀtzÉÆA¢UÉ PÉA¥ÀÅ §tÚªÀ£ÀÄß ªÀÄvÀÄÛ ¥ÀævÁåªÀÄè zÁæªÀtzÀ°è
ºÀ¹gÀÄ §tÚªÀ£ÀÄß PÉÆqÀÄvÀÛzÉ JAzÀÄ £ÁªÀÅ ¤zsÁðgÀ ªÀiÁqÀ§ºÀÄzÀÄ.

FUÀ ¤ÃªÀÅ PÉÆÃμÀÖPÀ gÀ°è ¥ÀzÁxÀðUÀ¼À À̧é s̈ÁªÀªÀ£ÀÄß vÀÄA§§°ègÁ?
ªÉÄÃ°£À ¥sÀ°vÀUÀ½AzÀ ¤ªÀÄUÉ RavÀªÁV GvÁìºÀ GAmÁUÀÄvÀÛzÉ JAzÀÄ £ÀªÀÄUÉ UÉÆvÀÄÛ.

¤ÃªÀÅ ¸ÁgÀ vÀAiÀiÁj À̧ÄªÀ ¥ÀæQæAiÉÄAiÀÄ£ÀÄß  ªÀÄvÀÄÛ ¥ÀzÁxÀðUÀ¼À£ÀÄß ¥ÀjÃQë À̧ÄªÀ ¥ÀæQæAiÉÄAiÀÄ£ÀÄß PÉ®ªÀÅ
vÀgÀPÁjUÀ¼ÀÄ, ºÀtÄÚUÀ¼ÀÄ ªÀÄvÀÄÛ ºÀÆUÀ½AzÀ ªÀÄvÉÛ ªÀÄvÉÛ ªÀiÁqÀ§ºÀÄzÀÄ.  GzÁºÀgÀuÉUÉ ©ÃmïgÀÆmï,
£ÉÃgÀ¼É §tÚzÀ PÁå É̈Ãeï, Cj²£À, £ÉÃgÀ¼É ªÀÄvÀÄÛ PÉA¥ÀÅ zÁ À̧ªÁ¼À ºÀÆUÀ¼ÀÄ. EªÀÅ PÀÆqÀ DªÀÄè -
¥ÀævÁåªÀÄè À̧ÆZÀPÀUÀ¼ÁV PÉ® À̧ªÀiÁqÀ§®èªÀÅ.

PÀæ. À̧A ªÀiÁzÀj ºȨ́ ÀgÀÄ ªÀiÁzÀj eÉÆÃr¹zÀ £ÀAvÀgÀ ¥ÀzÁxÀðzÀ À̧é s̈ÁªÀ
PÉA¥ÀÅ UÀÄ¯Á© ¸ÁgÀzÀ §tÚ

1. ¤A É̈gÀ̧ À

2. ¸Á§Æ¤£À zÁæªÀt

3. £À°èPÁ¬Ä gÀ̧ À

4. ......

£É®UÀ¼À°è UÀÄ¯Á© CxÀªÁ PÉA¥ÀÅ §tÚzÀ°è EgÀÄvÀÛªÉ. vÉÆÃlUÁgÀgÀÄ ªÀÄtÂÚ£À DªÀÄè CxÀªÁ
¥ÀævÁåªÀÄè ¸À é¨sÁªÀªÀ£ÀÄß ¸Àj¥Àr¸ÀÄªÀ ªÀÄÆ®PÀ ºÉÊqÁæAfAiÀiÁ ºÀÆUÀ¼À §tÚªÀ£ÀÄß
§zÀ̄ Á¬Ä À̧§®ègÉÃ?

PÉÆÃμÀÖPÀ PÉA¥ÀÅ UÀÄ¯Á© ¸ÁgÀ¢AzÀ ªÀiÁzÀjUÀ¼À À̧é s̈ÁªÀªÀ£ÀÄß ¥ÀjÃQë À̧ÄªÀÅzÀÄ
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We have used blue and red litmus paper strips in Activity 2.1. Can you also make
paper strips with some other natural indicators? Find out by performing the following activity.

Activity 2.5: Let us prepare

Take a spoonful of turmeric in a petri dish or container and add a little water to make
a paste (Fig. 2.9 (a). You may also grind a piece of fresh turmeric.
Carefully dip a piece of filter paper in the turmeric paste until it gets yellow  colour.
Take it out and allow it to dry.
Cut this yellow paper into thin strips, which are used as ‘turmeric paper’ (Fig. 2.9 (b).

     Caution — Perform this step under the supervision of an adult.

Using a dropper, put a drop of each of the samples used in Activity 2.1, one by one, on
separate pieces of turmeric paper.

Record your observations in Table 2.4.

2.1.3 Turmeric as an indicator

Table 2.4: Testing the nature of samples with turmeric paper

S.No. Name of the sample The colour of the turmeric paper
after putting a drop of the sample

1. Lemon juice

2. Soap solution

3. Amla juice

4. ......

What did you observe?
Do all samples change the colour of the turmeric paper?
Group the samples which do not change the colour of the turmeric paper.

Fig. 2.9: Preparing turmeric paper
(a) Turmeric paste (b) Turmeric paper strips
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£ÁªÀÅ ZÀlÄªÀnPÉ gÀ°è ¤Ã° ªÀÄvÀÄÛ PÉA¥ÀÅ °lä¸ï PÁUÀzÀzÀ vÀÄAqÀÄUÀ¼À£ÀÄß G¥ÀAiÉÆÃV¹zÉÝÃªÉ. ¤ÃªÀÅ PÉ®ªÀÅ
EvÀgÀ £ÉÊ À̧VðPÀ À̧ÆZÀPÀUÀ½AzÀ PÀÆqÀ PÁUÀzÀzÀ vÀÄAqÀÄUÀ¼À£ÀÄß vÀAiÀiÁj À̧§°ègÁ? PÉ¼ÀV£À ZÀlÄªÀnPÉAiÀÄ£ÀÄß

¤ªÀð»¹ w½zÀÄPÉÆ½î.

PÀ°è£À MgÀ¼ÀÄ CxÀªÁ ¥ÁvÉæAiÀÄ°è MAzÀÄ À̧Æà£ï Cj²£À vÉUÉzÀÄPÉÆAqÀÄ, À̧é®à ¤ÃgÀÄ Ȩ́Ãj¹ fUÀÄmÁzÀ
PÀtPÀªÀ£ÀÄß vÀAiÀiÁj¹. avÀæ a ¤ÃªÀÅ vÁeÁ Cj²£À PÉÆA§£ÀÄß À̧ºÀ gÀÄ©âPÉÆ¼Àî§ºÀÄzÀÄ.

Ȩ́ÆÃ À̧Ä PÁUÀzÀzÀ ªÉÄÃ É̄ Cj²£ÀzÀ fUÀÄmÁzÀ PÀtPÀªÀ£ÀÄß É̄Ã¦¹.

C£ÀAvÀgÀ CzÀ£ÀÄß ZÉ£ÁßV MtV¹ Cj²£À PÁUÀzÀªÀ£ÀÄß vÀAiÀiÁj¹.

zÉÆgÉvÀ Cj²£ÀzÀ PÁUÀzÀªÀ£ÀÄß vÉ¼ÀÄªÁzÀ ¥ÀnÖUÀ¼ÁV PÀvÀÛj¹. avÀæ (b

JZÀÑjPÉ F ºÀAvÀUÀ¼À£ÀÄß »jAiÀÄgÀ ªÀiÁUÀðzÀ±Àð£ÀzÀ°è ªÀiÁrj.

ºÀ¤UÀªÀ£ÀÄß G¥ÀAiÉÆÃV¹, ZÀlÄªÀnPÉ gÀ°è G¥ÀAiÉÆÃV¹zÀ ¥Àæw ªÀiÁzÀj¬ÄAzÀ MAzÉÆAzÀÄ
ºÀ¤AiÀÄ£ÀÄß É̈ÃgÉ̈ ÉÃgÉ Cj²£À PÁUÀzÀzÀ vÀÄAqÀÄUÀ¼À ªÉÄÃ É̄ MAzÉÆAzÁV ºÁQj.

¤ªÀÄä ¥Àj²Ã®£ÉUÀ¼ÀtÄß PÉÆÃμÀÖPÀ gÀ°è £ÀªÀÄÆ¢¹j.

À̧ÆZÀPÀªÁV Cj²£À

PÉÆÃμÀÖPÀ Cj²£À PÁUÀzÀ vÀÄAqÀÄUÀ½AzÀ ªÀiÁzÀjUÀ¼À À̧é s̈ÁªÀªÀ£ÀÄß ¥ÀjÃQë À̧ÄªÀÅzÀÄ

PÀæ. À̧A ªÀiÁzÀj ºȨ́ ÀgÀÄ ªÀiÁzÀj ºÀ¤ ºÁQzÀ £ÀAvÀgÀ
Cj²£À PÁUÀzÀzÀ §tÚ

1. ¤A É̈gÀ̧ À

2. ¸Á§Æ£ÀÄ zÁæªÀt

3. £É°èPÁ¬Ä gÀ̧ À

4. ......

¤ÃªÀÅ K£ÀÄ UÀªÀÄ¤¹¢j?
J¯Áè ªÀiÁzÀjUÀ¼ÀÄ Cj²£À PÁUÀzÀ §tÚªÀ£ÀÄß §zÀ̄ Á¬Ä À̧ÄwÛªÉAiÉÄÃ?
Cj²£À PÁUÀzÀ §tÚªÀ£ÀÄß §zÀ̄ Á¬Ä À̧zÀ ªÀiÁzÀjUÀ¼À£ÀÄß MAzÀÄ UÀÄA¥ÁV Ej¹j.

ZÀlÄªÀnPÉ £Á«ÃUÀ vÀAiÀiÁj Ȩ́ÆÃt

avÀæ Cj²£À PÁUÀzÀzÀ vÀAiÀiÁj
(a) Cj²£À fUÀÄmÁzÀ PÀtPÀ (b) Cj²£À PÁUÀzÀzÀ vÀÄAqÀÄUÀ¼ÀÄ
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Krishna created a greeting card to pay gratitude to his teacher on the day of Guru Purnima.
He applied turmeric paste on white paper
and dried it. He wrote his wishes in the
teacher's mother tongue (Telugu
language) on the dried paper using one
of the solutions tested in Table 2.4.
Which solution can be used to write the
message? His teacher applauded his
creative use of this concept.

Compare them with the
samples in Group A, Group B, and
Group C in Table 2.2.

Can turmeric paper be used
as an indicator for acidic
substances? Discuss your
observations with your
classmates.

Based on the observations, we can conclude that turmeric paper can be used to test
basic substances. However, it cannot differentiate between acidic and neutral  substances.

I got a curry stain on my white shirt
and on  applying soap it changed
its colour! Wow! Now I know the
reason.

Why is turmeric known as a ‘Golden’ spice? Turmeric is a member
of the ginger family, which is grown in India and other countries. A
common spice in daily households, it is being researched for benefits
beyond the taste and colour it provides to the food! In the Ayurvedic Turmeric (Pasupu)

FASCINATING FACTS

system of medicine, turmeric is considered to have numerous health benefits, and is
commonly used in several traditional home remedies.

Are there any substances whose
odours change on adding acidic
or basic substances?
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PÀÈμÀÚ UÀÄgÀÄ¥Ëtð«Ä ¢£ÀzÀAzÀÄ vÀ£Àß ²PëÀPÀjUÉ PÀÈvÀdÕvÉ À̧°ȩ̀ À®Ä MAzÀÄ ±ÀÄ s̈Á±ÀAiÀÄ ¥ÀvÀæªÀ£ÀÄß vÀAiÀiÁj¹zÀ£ÀÄ.
CªÀ£ÀÄ ©½ PÁUÀzÀzÀ ªÉÄÃ É̄ Cj²£À PÀtPÀªÀ£ÀÄß
É̄Ã¦¹ MtUÀ®Ä ©lÖ£ÀÄ.  D Cj²£À PÁUÀzÀzÀ

ªÉÄÃ É̄ PÉÆÃμÀÖPÀzÀ 2.4gÀ°è ¥ÀjÃQë¹zÀ zÁæªÀtUÀ¼À°è
MAzÀ£ÀÄß §¼À¹ ²PëÀPÀjUÉ ªÀiÁvÀÈ s̈ÁμÉAiÀÄ°è vÀ£Àß
±ÀÄ s̈Á±ÀAiÀÄUÀ¼À£ÀÄß §gÉzÀ£ÀÄ.  À̧AzÉÃ±À §gÉAiÀÄ®Ä
AiÀiÁªÀ zÁæªÀtªÀ£ÀÄß G¥ÀAiÉÆÃV À̧§ºÀÄzÀÄ?  CªÀ£À
²PëÀQ F ̈ sÁªÀ£ÉAiÀÄ ̧ ÀÈd£ÁvÀäPÀvÉ G¥ÀAiÉÆÃUÀªÀ£ÀÄß
ªÉÄaÑPÉÆAqÀgÀÄ.

CªÀÅUÀ¼À£ÀÄß PÉÆÃμ À ÖPÀzÀ 2.2gÀ°è£À
UÀÄA¥ÀÅ A, UÀÄA¥ÀÅ B  ªÀÄvÀÄÛ UÀÄA¥ÀÅ C
£À°è£À ªÀiÁzÀjUÀ¼ÉÆA¢UÉ ºÉÆÃ°¹j.

Cj²£ À PÁU Àz Àª À£ À Ä ß  Dª À Ä è
¥ÀzÁxÀðUÀ¼À ¸ÀÆZÀPÀªÁV G¥ÀAiÉÆÃV¸À
§ºÀÄzÉÃ? ¤ªÀÄä vÀgÀUÀw UÉ¼ÉAiÀÄgÉÆA¢UÉ
¤ªÀÄä ¥Àj²Ã®£ÉUÀ¼ÀtÄß ZÀað¹j.

¥Àj²Ã®£ÉUÀ¼À DzsÁgÀªÁV, Cj²£À PÁUÀzÀªÀ£ÀÄß ¥ÀævÁåªÀÄè ¥ÀzÁxÀðUÀ¼À£ÀÄß ¥ÀjÃQë¸À®Ä §¼À¸À§ºÀÄzÉAzÀÄ
¤zsÁðj À̧§ºÀÄzÀÄ.  DzÀgÉ, EzÀÄ DªÀÄè ªÀÄvÀÄÛ vÀl À̧Ü ¥ÀzÁxÀðUÀ¼À £ÀqÀÄ«£À ªÀåvÁå À̧ªÀ£ÀÄß vÉÆÃj À̧°®è.

Cj²£À KPÉ ‘a£ÀßzÀ ªÀÄ¸Á É̄ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ? Cj²£À ±ÀÄAp PÀÄlÄA§PÉÌ
Ȩ́ÃjzÀÄÝ, EzÀÄ s̈ÁgÀvÀzÉÃ±ÀzÀ°è ªÀÄvÀÄÛ EvÀgÀ zÉÃ±ÀUÀ¼À°è  É̈¼ÉAiÀÄ¯ÁUÀÄvÀÛzÉ.

zÉÊ£ÀA¢£À À̧ÄUÀAzsÀ zÀæªÀåªÁzÀ EzÀÄ DºÁgÀPÉÌ gÀÄa ªÀÄvÀÄÛ §tÚªÀ£ÀÄß ¤ÃqÀÄvÀÛzÉ.
CμÉÖÃ C®èzÉÃ EzÀgÀ EvÀgÀ ¥ÀæAiÉÆÃd£ÉUÀ½UÁV PÀÆqÀ ̧ ÀA±ÉÆÃzsÀ£ÉUÀ¼ÀÄ £ÀqÉAiÀÄÄwÛªÉ!

D À̧QÛPÀgÀ CA±ÀUÀ¼ÀÄ :

£Á£ÀÄ £ÀªÀÄä ²PëÀQAiÀÄ£ÀÄß UËgÀ«¸ÀÄvÉÛÃ£É. KPÉAzÀgÉ
£À£Àß°ègÀÄªÀ PÀÄvÀÆºÀ®ªÀ£ÀÄß ¨É¼É¹, PÀ°PÉAiÀÄ
GqÀÄUÉÆÃgÉAiÀÄ£ÀÄß ¤ÃrzÀgÀÄ. DPÉUÉ PÀÈvÀdÕvÉ¬ÄAzÀ
vÀ̄ É̈ ÁV £ÀªÀÄ À̧Ìj À̧ÄvÉÛÃ£É.

DªÀÄè CxÀªÁ ¥ÀævÁåªÀÄè ¥ÀzÁxÀðUÀ¼À£ÀÄß
¸ ÉÃj¹zÁUÀ ªÁ¸ À£ É §zÀ¯ÁU ÀÄª À
¥ÀzÁxÀðUÀ¼ÀÄ AiÀiÁªÀÅzÁzÀgÀÆ EªÉAiÉÄÃ?

£À£Àß ©½ CAVAiÀÄ ªÉÄÃ É̄ PÀ̄ É ©¢ÝzÉ,
¸Á§Æ£ÀÄ¤AzÀ vÉÆ¼ÉzÁUÀ CzÀgÀ §tÚ
§zÀ̄ Á¬ÄvÀÄ! ªÁªï! FUÀ £À£ÀUÉ PÁgÀt
w½¬ÄvÀÄ.

DAiÀÄÄªÉÃðzÀ ªÉÊzÀå «zsÁ£ÀzÀ°è  Cj²£ÀPÉÌ C£ÉÃPÀ DgÉÆÃUÀå ̄ Á s̈ÀUÀ¼ÀÄ EgÀÄªÀAvÉ ̈ sÁ« À̧ÄªÀÅzÀgÉÆA¢UÉ
C£ÉÃPÀ ¸ÁA¥ÀæzÁAiÀÄ ªÀÄ£ÉªÀÄzÀÄÝUÀ¼ÁV §¼À̧ À̄ ÁUÀÄvÀÛzÉ.

Cj²£À
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There are some substances whose odours change in an acidic or basic medium. These are
called olfactory indicators. Let us explore more!

Activity 2.6: Let us investigate

Take some finely chopped onions in a container, along with some strips of clean
cotton cloth or filter paper.
Tightly close the container and leave it overnight.
Take two of the cotton cloth or filter paper strips from the container and check their
odour.
Keep them on a clean surface and put a few drops of tamarind water on one strip and
a few drops of baking soda solution on the other. Allow the drops to spread on the
strips.
Check the odour again.
Do you notice any change in the odour of the onion strips before and after putting
tamarind water and baking soda solution on them?
Note your observations.
Similarly, test the change in the odour with other acidic and basic substances and
record your observations.

Acharya Prafulla Chandra Ray (P.C. Ray) is known as the ‘Father of Modern
Indian Chemistry’. He earned a doctorate in chemistry from
the United Kingdom and returned to India. He contributed
towards advancing scientific research in India. He also
established India’s first pharmaceutical company in 1901. He
was a person rooted in Indian culture and knowledge
traditions. Through his writings on the history of chemistry
in India, he highlighted the achievements and expertise
of ancient Indian scientists to the achievements and

expert is of ancient Indian scientists to the modern world. Ray, a social
reformer, also advocated the use of the mother tongue as a medium of
instruction in educational institutions.

KNOW A SCIENTIST
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MAzÀÄ ¥ÁvÉæAiÀÄ°è À̧é®à À̧tÚzÁV PÀvÀÛj¹zÀ FgÀÄ½îAiÀÄ£ÀÄß vÉUÉzÀÄPÉÆAqÀÄ, PÉ®ªÀÅ À̧éZÀÒªÁzÀ ºÀwÛ §mÉÖ
CxÀªÁ Ȩ́ÆÃ À̧ÄªÀ PÁUÀzÀ vÀÄAqÀÄUÀ¼À£ÀÄß CzÀgÀ°è ºÁQ.
¥ÁvÉæAiÀÄ£ÀÄß UÀnÖAiÀiÁV ªÀÄÄaÑ gÁwæ¬ÄrÃ ©r.
¥ÁvÉæ¬ÄAzÀ JgÀqÀÄ ºÀwÛ §mÉÖ CxÀªÁ Ȩ́ÆÃ À̧ÄªÀ PÁUÀzÀUÀ¼À£ÀÄß vÉUÉzÀÄPÉÆAqÀÄ CªÀÅUÀ¼À ªÁ À̧£ÉAiÀÄ£ÀÄß
¥ÀjÃQë¹j.
CªÀÅUÀ¼À£ÀÄß ̧ ÀéZÀÑªÁzÀ ªÉÄÃ É̄äöÊ ªÉÄÃ É̄ ElÄÖ, MAzÀÄ vÀÄAr£À ªÉÄÃ É̄ PÉ®ªÀÅ ºÀ¤UÀ¼À ºÀÄtÂ̧ É ºÀtÂÚ£À gÀ̧ À
ªÀÄvÀÄÛ ªÀÄvÉÆÛAzÀÄ vÀÄAr£À ªÉÄÃ É̄  CqÀÄUȨ́ ÉÆÃqÁ zÁæªÀt ºÁQ. ºÀ¤UÀ¼À£ÀÄß vÀÄAr£À ªÉÄÃ É̄ ªÁå¦ À̧ÄªÀAvÉ
ªÀiÁr.
ªÀÄvÉÛ ªÁ À̧£ÉAiÀÄ£ÀÄß ¥ÀjÃQë¹j.
ºÀÄtÂ̧ ÉºÀtÄÚ ¤ÃgÀÄ ªÀÄvÀÄÛ CqÀÄUÉ ̧ ÉÆÃqÁ zÁæªÀt ºÁPÀÄªÀ ªÉÆzÀ®Ä ªÀÄvÀÄÛ £ÀAvÀgÀ FgÀÄ½î vÀÄAqÀÄUÀ¼À
ªÁ À̧£ÉAiÀÄ°è AiÀiÁªÀÅzÁzÀgÀÆ §zÀ̄ ÁªÀuÉAiÀÄ£ÀÄß UÀªÀÄ¤¹¢ÝÃgÁ?
¤ªÀÄä ¥Àj²Ã®£ÉUÀ¼À£ÀÄß £ÀªÀÄÆ¢¹j.
CzÉÃjÃw, EvÀgÀ DªÀÄè ªÀÄvÀÄÛ ¥ÀævÁåªÀÄè ¥ÀzÁxÀðUÀ¼ÉÆA¢UÉ ªÁ À̧£É §zÀ̄ ÁªÀuÉAiÀÄ£ÀÄß ¥ÀjÃQë¹, ¤ªÀÄä
¥Àj²Ã®£ÉUÀ¼À£ÀÄß £ÀªÀÄÆ¢¹j.

DZÁAiÀÄð ¥Àæ¥sÀÅ®è ZÀAzÀægÁAiÀiï (¦.¹.gÁAiÀiï) ‘DzsÀÄ¤PÀ s̈ÁgÀwÃAiÀÄ gÁ¸ÁAiÀÄ£À ±Á À̧Ûç
¦vÁªÀÄºÀ’£ÁV ¥Àæ¹¢Ý ºÉÆA¢zÁÝgÉ. DªÀgÀÄ AiÀÄÄ£ÉÊmÉqï QAUïqÀªÀiï¤AzÀ
gÁ¸ÁAiÀÄ£À±Á À̧ÛçzÀ°è qÁPÀÖgÉÃmï ¥ÀqÉzÀÄ ̈ sÁgÀvÀPÉÌ ªÀÄgÀ½ §AzÀgÀÄ. CªÀgÀÄ
¨sÁgÀvÀzÀ°è ªÉÊeÕÁ¤PÀ ¸ÀA±ÉÆÃzsÀ£ÉAiÀÄ£ÀÄß ªÀÄÄAzÀÄªÀgÉ¸ÀÄªÀ°è PÉÆqÀÄUÉ
¤ÃrzÁÝgÉ.  CªÀgÀÄ 1901gÀ°è s̈ÁgÀvÀzÀ°è ªÉÆzÀ® OμÀzsÀ vÀAiÀiÁjPÉ
PÀA¥À¤AiÀÄ£ÀÄß ̧ ÁÜ¦¹zÀgÀÄ.  CªÀgÀÄ ̈ sÁgÀwÃAiÀÄ ̧ ÀA À̧Ìøw ªÀÄvÀÄÛ ̧ ÀA¥ÀæzÁAiÀÄ
eÕÁ£À ªÀÄÆ®UÀ¼ÀÄ EgÀÄªÀ ªÀåQÛ.  s̈ÁgÀvÀzÉÃ±ÀzÀ°è gÁ¸ÁAiÀÄ£À ±Á À̧ÛçªÀ£ÀÄß
¥ÉÇæÃvÁì» À̧ÄvÁÛ, CªÀgÀÄ ¥ÁæaÃ£À ̈ sÁgÀwÃAiÀÄ «eÕÁ¤UÀ¼À ̧ ÁzsÀ£ÉUÀ¼ÀÄ
ªÀÄvÀÄÛ ¥ÀjtÂwAiÀÄ£ÀÄß DzsÀÄ¤PÀ ¥Àæ¥ÀAZÀPÉÌ w½¹zÀgÀÄ.  gÁAiÀiï,
MAzÀÄ ̧ ÁªÀiÁfPÀ ̧ ÀÄzsÁgÀPÀgÁV ²PëÀt ̧ ÀA Ȩ́ÜUÀ¼À°è ªÀiÁvÀÈ s̈ÁμÉAiÀÄ£ÀÄß

É̈ÆÃzsÀ£Á ªÀiÁzsÀåªÀÄªÁV §¼À̧ ÀÄªÀÅzÀ£ÀÄß ¥Àæw¥Á¢¹zÀgÀÄ.

«eÕÁ¤AiÀÄ §UÉÎ w½¬Äj 

PÉ®ªÀÅ ¥ÀzÁxÀðUÀ¼À ªÁ À̧£É DªÀÄè CxÀªÁ ¥ÀævÁåªÀÄè ªÀiÁzsÀåªÀÄzÀ°è §zÀ̄ ÁUÀÄvÀÛzÉ.  EªÀÅUÀ¼À£ÀÄß ‘‘ªÁ À̧£É
À̧ÆZÀPÀÀ’’UÀ¼ÁV PÀgÉAiÀÄÄvÁÛgÉ.  ªÀÄvÀÛμÀÄÖ w½zÀÄPÉÆ¼ÉÆîÃt !

ZÀlÄªÀnPÉ £Á«ÃUÀ ̧ ÀA±ÉÆÃ¢ü̧ ÉÆÃt
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Initially, when a drop of blue litmus solution is added to the lemon juice solution, the
colour of the solution turns red. When lime water is added to this test tube, the colour of the
solution eventually changes from red to blue. This shows that the solution
in the test tube is no longer acidic. Lime water has neutralised the effect of the acid.

When the solution of an acid is mixed with the solution of a base in sufficient quantity,
we find that the resulting solution is neither acidic nor basic. Such reactions are called
neutralisation reactions. In a neutralisation reaction, salt and water are formed with the
evolution (i.e., release) of heat.

Acid + Base → Salt + Water + Heat
There are many examples in everyday life where you can observe the use of

neutralisation processes.

Take one drop of lemon juice in a test tube and add around

twenty drops of water to it. Observe the colour.

Add a drop of blue litmus solution to it.

Do you observe any colour change (Fig. 2.10 (a)?

Slowly add drops of lime water to this test tube with the

help of a dropper and swirl it well.

What do you observe? Is there any change in the colour of

the solution?

A stage comes when the colour of the solution changes from

red to blue (Fig. 2.10 (b).

Again, add one drop of lemon juice to the above solution.

Can you predict why there is a change in colour?

Activity 2.7: Let us experiment

Let us investigate by performing the following experiment.

2.2 What Happens When Acidic Substances

Mix with Basic Substances ?

Fig. 2.10(b): The colour of
the  solution on adding  lime
water

Fig. 2.10(a): The colour
of the solution on adding
blue litmus solution
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DgÀA s̈ÀzÀ°è, ¤A É̈gÀ̧ À zÁæªÀtPÉÌ ¤Ã° °lä¸ï zÁæªÀt MAzÀÄ ºÀ¤ Ȩ́Ãj¹zÁUÀ zÁæªÀtzÀ §tÚ
PÉA¥ÁV §zÀ̄ ÁUÀÄvÀÛzÉ.  F ¥Àæ£Á¼ÀzÀ°è À̧ÄtÚzÀ ¤ÃgÀÄ Ȩ́Ãj¹zÁUÀ, zÁæªÀtzÀ §tÚ PÉÆ£ÉUÉ PÉA¥ÀÅ ¤AzÀ
¤Ã°AiÀiÁV §zÀ̄ ÁUÀÄvÀÛzÉ.  EzÀÄ ¥Àæ£Á¼ÀzÀ°è£À zÁæªÀt E£ÀÄß ªÀÄÄAzÉ D«ÄèÃAiÀÄªÁV®è JAzÀÄ vÉÆÃj À̧ÄvÀÛzÉ.
À̧ÄtÚzÀ ¤ÃgÀÄ DªÀÄè UÀÄtªÀ£ÀÄß vÀl¹ÜÃPÀj¹zÉ.

DªÀÄè zÁæªÀtªÀ£ÀÄß ¥ÀævÁåªÀÄè zÁæªÀtzÉÆA¢UÉ À̧ÆPÀÛ ¥ÀæªÀiÁtzÀ°è É̈gÉ¹zÁUÀ, ¥sÀ°vÀ zÁæªÀt DªÀÄè
UÀÄtªÁUÀ° ¥ÀævÁåªÀÄè UÀÄtªÁUÀ° E®è JAzÀÄ UÀªÀÄ¤ À̧ÄvÉÛÃªÉ.  CAvÀºÀ QæAiÉÄUÀ¼À£ÀÄß ‘‘vÀl¹ÜÃPÀgÀt’’ QæAiÉÄUÀ¼ÀÄ

J£ÀÄßvÁÛgÉ.  MAzÀÄ vÀl¹ÜÃPÀgÀt QæAiÉÄAiÀÄ°è GμÀÚzÀ ©qÀÄUÀqÉAiÉÆA¢UÉ ®ªÀt ªÀÄvÀÄÛ ¤ÃgÀÄ GvÀàwÛAiÀiÁUÀÄvÀÛzÉ.

DªÀÄè ¥ÀævÁåªÀÄè → ®ªÀt ¤ÃgÀÄ GμÀÚ

zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ°è vÀl¹ÜÃPÀgÀt QæAiÉÄUÀ¼À G¥ÀAiÉÆÃUÀªÀ£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤ À̧§ºÀÄzÁzÀ GzÁºÀgÀuÉUÀ¼ÀÄ

§ºÀ¼À EªÉ.

MAzÀÄ ¥Àæ£Á¼ÀzÀ°è MAzÀÄ ºÀ¤ ¤A É̈ gÀ̧ À vÉUÉzÀÄPÉÆAqÀÄ, CzÀPÉÌ ̧ ÀÄªÀiÁgÀÄ

E¥ÀàvÀÄÛ ºÀ¤UÀ¼À£ÀÄß ¤ÃgÀ£ÀÄß Ȩ́Ãj¹j. §tÚªÀ£ÀÄß UÀªÀÄ¤¹j.

CzÀPÉÌ ¤Ã° °lä¸ï zÁæªÀt MAzÀÄ ºÀ¤ Ȩ́Ãj¹j.

AiÀiÁªÀÅzÁzÀgÀÆ §tÚ §zÀ̄ ÁªÀuÉ UÀªÀÄ¤¹¢ÝÃgÁ (avÀæ a

ºÀ¤UÀ ¸ÀºÁAiÀÄ¢AzÀ F ¥Àæ£Á¼ÀzÀ°è ¸ÀÄtÚzÀ w½¤Ãj£À ºÀ¤UÀ¼À£ÀÄß

¤zsÁ£ÀªÁV Ȩ́Ãj À̧ÄvÁÛ VgÀ VgÁ wgÀÄV¹.

¤ÃªÀÅ K£ÀÄ UÀªÀÄ¤ À̧ÄwÛÃj? zÁæªÀt §tÚzÀ°è AiÀiÁªÀÅzÁzÀgÀÆ §zÀ̄ ÁªÀuÉ

EzÉAiÉÄÃ?

MAzÀÄ ºÀAvÀzÀ°è zÁæªÀt PÉA¥ÀÅ §tÚ¢AzÀ ¤Ã°AiÀiÁV §zÀ̄ ÁUÀÄvÀÛzÉ

(avÀæ b

ªÉÄÃ°£À zÁæªÀtzÀ°è ªÀÄvÉÛ ¤A É̈gÀ̧ ÀzÀ MAzÀÄ ºÀ¤ Ȩ́Ãj¹j. §tÚ

§zÀ̄ ÁUÀ®Ä PÁgÀtªÉÃ£ÉÆÃ ¤ÃªÀÅ CAzÁf À̧§°ègÁ?

ZÀlÄªÀnPÉ £Á«ÃUÀ ¥ÀæAiÉÆÃUÀ ªÀiÁqÉÆÃt.

EzÀ£ÀÄß À̧A±ÉÆÃ¢ü̧ À®Ä PÉ¼ÀV£À ¥ÀæAiÉÆÃUÀ ªÀiÁr £ÉÆÃqÉÆÃt.

avÀæ 2.10(a): ¤Ã° °lä¸ï
zÁæªÀt É̈gÉ¹zÀ £ÀAvÀgÀ

zÁæªÀtzÀ §tÚ

avÀæ 2.10(b): À̧ÄtÚzÀ ¤ÃgÀÄ
É̈gÉ¹zÀ £ÀAvÀgÀ zÁæªÀtzÀ

§tÚ

DªÀÄè ¥ÀzÁxÀðUÀ¼ÀÄ ¥ÀævÁåªÀÄè ¥ÀzÁxÀðUÀ¼ÉÆA¢UÉ
Ȩ́ÃjzÁUÀ K£ÁUÀÄvÀÛzÉ?
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Fig. 2.11: Stinging eff ect
of an ant bite

Fig. 2.12: Neutralising the acidic
nature of soil

Situation 2: On the Farmer’s Portal (an online
platform from the Department of Agriculture,
Cooperation and Farmers Welfare), a query from a
farmer states, “My plants are not growing well
lately”. After a detailed discussion, it was found that
the excessive use of chemical fertilisers (substances
added to soil to help plants grow better) made the
soil acidic. What remedy might be provided to him?

When the soil is too acidic, the plants do not
grow well. It can be treated with lime, which is a
base. (Fig. 2.12).

Situation 1: Keerthi was observing a butterfly in the garden
with her hand resting on a tree trunk. Suddenly, a red ant
bit her, leaving her skin red with stinging pain (Fig. 2.11).
Her brother helped her by applying moist baking soda to
the affected area, which relieved the pain. What do you
think might be the reason for this? When an ant bites, it
injects an acidic liquid (formic acid) into the skin. The effect
of the acid can be neutralised by rubbing moist baking soda,
which is a base.

What remedies do people use to treat ant bites in
your region?

Let us find out! 2.3 Neutralisation in Daily Life

If the soil is basic, organic matter like manure and composted leaves are added to it.
Organic matter releases acids that neutralise the basic nature of the soil.

Sometimes, the soil may be neutral, but the plants growing in it may still show poor
health, which can be due to the deficiency of nutrients in the soil.

Situation 3: Krishna’s friend Khasim stays near an industrial area. He  shared with
him that the fish population in his neighbourhood lake was declining day by day! What do
you think might be the causes for this? It may be due to factory waste being released into
the lake.  If the factory waste is acidic in nature, what could be done to save the fish in the
lake? The factory waste can be neutralised by adding basic substances before releasing into
the lake.
Let us wrap up!

Now, can you explain why the words ‘Welcome to the Wonderful World of Science’
appeared on Krishna and Keerthi’s paper sheets when the liquid was sprayed on them? Do you
think that one possibility could be using a turmeric solution for the spraying liquid and a
soap solution for writing on the paper?
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avÀæ 2.11: EgÀÄªÉ
PÀZÀÄÑªÀÅzÀjAzÀ GAmÁUÀÄªÀ

Gj
À̧AzÀ̈ sÀð gÉÊvÀgÀ ¥ÉÇÃlð¯ï£À°è (PÀÈ¶, À̧ºÀPÁgÀ ªÀÄvÀÄÛ gÉÊvÀgÀ

PÀ̄ Áåt E¯ÁSÉAiÀÄ D£ï É̄Ê£ï ªÉÃ¢PÉ), M§â gÉÊvÀ£À ¥Àæ±Éß : ‘‘£À£Àß
À̧̧ ÀåUÀ¼ÀÄ EwÛÃaUÉ ̧ ÀjAiÀiÁV ̈ É¼ÉAiÀÄÄwÛ®è’’. «ªÀgÀªÁV ZÀað¹zÀ

£ÀAvÀgÀ, gÁ¸ÁAiÀÄ¤PÀ UÉÆ§âgÀUÀ¼ÀÄ ( À̧̧ ÀåUÀ¼ÀÄ ZÉ£ÁßV É̈¼ÉAiÀÄ®Ä
ªÀÄtÂÚ£À°è ̧ ÉÃj À̧ÄªÀ ¥ÀzÁxÀðUÀ¼ÀÄ) ºÉZÁÑV G¥ÀAiÉÆÃV À̧ÄªÀÅzÀjAzÀ
ªÀÄtÄÚ DªÀÄèzÀ UÀÄtªÀ£ÀÄß ¥ÀqÉ¢zÉ JAzÀÄ w½¬ÄvÀÄ. EªÀjUÉ
AiÀiÁªÀ ¤ªÁgÀuÁ «zsÁ£ÀªÀ£ÀÄß À̧Æa À̧§ºÀÄzÀÄ?

ªÀÄtÄÚ vÀÄA¨Á D«ÄèÃAiÀÄªÁVzÀÝgÉ, ¸À¸ÀåUÀ¼ÀÄ ZÉ£ÁßV
É̈¼ÉAiÀÄÄªÀÅ¢®è.  À̧ÄtÚ JA§ ¥ÀævÁåªÀÄèªÀ£ÀÄß §¼À¹ F ªÀÄtÚ£ÀÄß
À̧jªÀiÁqÀ§ºÀÄzÀÄ. (avÀæ

ªÀÄtÄÚ ¥ÀævÁåªÀÄè UÀÄtªÀ£ÀÄß ºÉÆA¢zÀÝgÉ, UÉÆ§âgÀ ªÀÄvÀÄÛ

À̧AzÀ̈ sÀð QÃwð vÉÆÃlzÀ°è amÉÖAiÀÄ£ÀÄß UÀªÀÄ¤ À̧ÄvÁÛ, PÉÊAiÀÄ£ÀÄß
ªÀÄgÀzÀ PÁAqÀzÀ ªÉÄÃ É̄ ElÖ¼ÀÄ.  EzÀÝQÌzÀÝAvÉ MAzÀÄ PÉA¥ÀÅ EgÀÄªÉ
PÀaÑvÀÄ.  CzÀjAzÀ DPÉAiÀÄ ZÀªÀÄð PÉA¥ÁV £ÉÆÃªÁ¬ÄvÀÄ (avÀæ 2.11).
DPÉAiÀÄ CtÚ£À À̧ºÁAiÀÄ¢AzÀ PÀaÑzÀ ¥ÀæzÉÃ±ÀPÉÌ vÉÃªÁA±ÀªÀÅ¼Àî CqÀÄUÉ
Ȩ́ÆÃqÁªÀ£ÀÄß ºÀaÑzÀÝjAzÀ £ÉÆÃªÀÅ PÀrªÉÄAiÀiÁ¬ÄvÀÄ.  EzÀPÉÌ PÁgÀt

K£ÉAzÀÄ ¤ÃªÀÅ w½zÀÄPÉÆAr¢ÝÃj? EgÀÄªÉ PÀaÑzÁUÀ CzÀÄ ZÀªÀÄðzÀ
M¼ÀUÉ MAzÀÄ D«ÄèÃAiÀÄ zÀæªÀªÀ£ÀÄß (¥sÁ«ÄðPï DªÀÄè) ¸Àæ«¸ÀÄvÀÛzÉ.
vÉÃªÁA±ÀªÀÅ¼Àî CqÀÄUÉ ̧ ÉÆÃqÁ (EzÀÄ MAzÀÄ ¥ÀævÁåªÀÄè) GdÄÓªÀ ªÀÄÆ®PÀ
D DªÀÄè ¥Àæ̈ sÁªÀªÀ£ÀÄß vÀl¹ÜÃPÀj À̧§ºÀÄzÀÄ.
¤ªÀÄä ¥ÀæzÉÃ±ÀzÀ°è EgÀÄªÉ PÀrzÀgÉ d£ÀgÀÄ AiÀiÁªÀ aQvÉì ªÀiÁqÀÄvÁÛgÉ?

¤vÀå fÃªÀ£ÀzÀ°è vÀl¹ÜÃPÀgÀt

PÉÆ¼ÉvÀ J É̄UÀ¼ÀAvÀºÀ ¸ÁªÀAiÀÄªÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß Ȩ́Ãj À̧ÄvÁÛgÉ. ¸ÁªÀAiÀÄªÀ ¥ÀzÁxÀðUÀ¼ÀÄ DªÀÄèUÀ¼À£ÀÄß ©qÀÄUÀqÉ
ªÀiÁr ªÀÄtÂÚ£À ¥ÀævÁåªÀÄè UÀÄtªÀ£ÀÄß vÀl¹ÜÃPÀj À̧ÄvÀÛªÉ.

PÉ®ªÀÅ¨Áj ªÀÄtÄÚ vÀl À̧ÜªÁV EgÀ§ºÀÄzÀÄ, DzÀgÉ DzÀgÀ°è ̈ É¼ÉAiÀÄÄªÀ ̧ À̧ ÀåUÀ¼ÀÄ FUÀ®Æ DgÉÆÃUÀåªÁV
E®èzÀAvÉ PÁtÂ̧ À§ºÀÄzÀÄ. EzÀÄ ªÀÄtÂÚ£À°è£À ¥ÉÇÃμÀPÁA±ÀUÀ¼À PÉÆgÀvÉ¬ÄAzÀ DVgÀ§ºÀÄzÀÄ.

À̧AzÀ̈ sÀð PÀÈμÀÚ£À ̧ ÉßÃ»vÀ SÁ¹A PÉÊUÁjPÉ ¥ÀæzÉÃ±ÀzÀ ºÀwÛgÀ EgÀÄvÁÛ£É.  vÀ£Àß ¥ÀæzÉÃ±ÀPÉÌ ̧ À«ÄÃ¥ÀzÀ°ègÀÄªÀ
À̧gÉÆÃªÀgÀzÀ°è «ÄÃ£ÀÄUÀ¼À ̧ ÀASÉå ¢£À¢£ÀPÀÆÌ PÀrªÉÄAiÀiÁUÀÄwÛgÀÄªÀ «μÀAiÀÄªÀ£ÀÄß CªÀ£ÀÄ PÀÈμÀÚ£À eÉÆvÉ ºÀAaPÉÆAqÀ£ÀÄ!

EzÀPÉÌ PÁgÀtUÀ¼ÀÄ K£ÉAzÀÄ ¤ÃªÀÅ ̈ sÁ« À̧ÄwÛÃj? EzÀÄ PÉÊUÁjPÉAiÀÄ vÁådåUÀ¼ÀÄ ̧ ÀgÉÆÃªÀgÀPÉÌ ©qÀÄUÀqÉ DUÀÄªÀÅzÀjAzÀ
DVgÀ§ºÀÄzÀÄ.  PÉÊUÁjPÉAiÀÄ vÁådåUÀ¼ÀÄ DªÀÄè UÀÄtªÀ£ÀÄß ºÉÆA¢zÀÝgÉ, ̧ ÀgÉÆÃªÀgÀzÀ°è£À «ÄÃ£ÀÄUÀ¼À£ÀÄß PÁ¥ÁqÀ®Ä
K£ÀÄ ªÀiÁqÀ§ºÀÄzÀÄ?
PÉÊUÁjPÁ vÁådåUÀ¼À£ÀÄß ̧ ÀgÉÆÃªÀgÀPÉÌ ©qÀÄUÀqÉ ªÀiÁqÀÄªÀ ªÉÆzÀ®Ä ¥ÀævÁåªÀÄè ¥ÀzÁxÀðUÀ¼À£ÀÄß ̧ ÉÃj À̧ÄªÀ ªÀÄÆ®PÀ
vÀl¹ÜÃPÀj À̧§ºÀÄzÀÄ.
E£ÀÄß £ÁªÀÅ ªÀÄÄPÁÛAiÀÄ ªÀiÁqÉÆÃt !

FUÀ, PÀÈμÀÚ ªÀÄvÀÄÛ QÃwð PÁUÀzÀUÀ¼À ªÉÄÃ É̄ zÀæªÀªÀ£ÀÄß ¹A¥ÀqÀuÉ ªÀiÁrzÁUÀ ‘‘«eÕÁ£À±Á À̧ÛçzÀ CzÀÄãvÀ
¥Àæ¥ÀAZÀPÉÌ ¸ÁéUÀvÀ’’ JA§ ¥ÀzÀUÀ¼ÀÄ KPÉ PÁtÂ¹ªÉAiÉÆÃ ¤ÃªÀÅ «ªÀj À̧§°ègÁ? ¹A¥Àr À̧ÄªÀ zÀæªÀPÉÌ Cj²£À
zÁæªÀt ªÀÄvÀÄÛ PÁUÀzÀzÀ ªÉÄÃ É̄ §gÉAiÀÄ®Ä ¸Á§Æ¤£À zÁæªÀt §¼À¹gÀÄªÀ ¸ÁzsÀåvÉ DVgÀ§ºÀÄzÉAzÀÄ ¤ÃªÀÅ
s̈Á«¸ÀÄwÛÃgÁ?

£ÁªÀÅ w½zÀÄPÉÆ¼ÉÆîÃt

avÀæ 2.12: ªÀÄtÂÚ£À DªÀÄè UÀÄtªÀ£ÀÄß
vÀl¹ÜÃj À̧ÄvÀÛzÉ
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Neutral

Substances around us may be classified as acidic, basic, and neutral in nature.
Extracts of lichen, red rose, red hibiscus, purple cabbage, turmeric, etc., can be used
to indicate the nature of substances.
Substances that show different colours in acidic and basic solutions are called acid-
base indicators.
Acids turn the colour of blue litmus to red. Bases turn the colour of red litmus to blue.
Extract of red rose gives red colour in acidic solutions and green colour in basic
solutions.
The yellow colour of turmeric turns red in basic solutions but remains unchanged in
cidic and neutral solutions.
An acid and a base neutralise each other, forming salt and water, along with the
evolution of heat.
Many day-to-day problems like a red ant bite, acidic or basic nature of soil, and
industrial waste can be attempted to be managed by the process of neutralisation.

Key words

Acid Base Litmus

Indicator Acidic Basic Salt

Neutralisation Natural Indicator

In a Nutshell

Let us Enhance our Learning

1. Match the fruits with the acids naturally present in them.
Column I (Fruit) Column II (Acid present)
P. Orange 1. Tartaric acid
Q. Amla 2. Citric acid
R. Tamarind 3. Ascorbic acid and citric acid
S. Tomato 4. Citric acid and oxalic acid
Choose the correct matching:
A. P–2, Q–3, R–1, S–4 B. P–3, Q–2, R–1, S–4
C. P–2, Q–1, R–3, S–4 D. P–4, Q–3, R–2, S–1

2. Define the following. a) acid-base indicators b) neutralisation c) olfactory
indicators
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£ÀªÀÄä ̧ ÀÄvÀÛ®Æ EgÀÄªÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß DªÀÄè, ¥ÀævÁåªÀÄè ªÀÄvÀÄÛ vÀl À̧Ü UÀÄtzÀ DzsÁgÀªÁV ªÀVÃðPÀj À̧§ºÀÄzÀÄ.
É̄ÊPÉ£ï, PÉA¥ÀÅ UÀÄ¯Á©, PÉA¥ÀÅ zÁ À̧ªÁ®, £ÉÃgÀ¼É PÁå É̈Ãf, Cj²£ÀUÀ¼ÀAvÀºÀ gÀ̧ ÀUÀ¼À£ÀÄß ¥ÀzÁxÀðUÀ¼À

UÀÄtªÀ£ÀÄß À̧Æa À̧®Ä G¥ÀAiÉÆÃV À̧§ºÀÄzÀÄ.
DªÀÄè ªÀÄvÀÄÛ ¥ÀævÁåªÀÄè zÁæªÀtUÀ¼À°è É̈ÃgÉ É̈ÃgÉ §tÚUÀ¼À£ÀÄß vÉÆÃj À̧ÄªÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß DªÀÄè -
¥ÀævÁåªÀÄè À̧ÆZÀPÀUÀ¼ÀÄ J£ÀÄßvÁÛgÉ.
DªÀÄèUÀ¼ÀÄ ¤Ã° °lä¸ï §tÚªÀ£ÀÄß PÉA¥ÁV §zÀ̄ Á¬Ä À̧ÄvÀÛªÉ. ¥ÀævÁåªÀÄèUÀ¼ÀÄ PÉA¥ÀÅ °lä¸ï£ÀÄß ¤Ã°AiÀiÁV
§zÀ̄ Á¬Ä À̧ÄvÀÛªÉ.
PÉA¥ÀÅ UÀÄ¯Á© ¸ÁgÀ DªÀÄè zÁæªÀtUÀ¼À°è  PÉA¥ÀÅ §tÚªÀ£ÀÄß, ¥ÀævÁåªÀÄè zÁæªÀtUÀ¼À°è ºÀ¹gÀÄ §tÚªÀ£ÀÄß
¤ÃqÀÄvÀÛzÉ.
Cj²£ÀzÀ §tÚ ¥ÀævÁåªÀÄè zÁæªÀtUÀ¼À°è PÉA¥ÁV §zÀ̄ ÁUÀÄvÀÛzÉ DzÀgÉ DªÀÄè ªÀÄvÀÄÛ vÀl À̧Ü zÁæªÀtUÀ¼À°è
§zÀ̄ ÁªÀuÉ E®èzÉÃ EgÀÄvÀÛzÉ.
MAzÀÄ DªÀÄè ªÀÄvÀÄÛ MAzÀÄ ¥ÀævÁåªÀÄè MAzÀPÉÆÌAzÀÄ vÀl¹ÜÃPÀj¹, GμÀÚ ©qÀÄUÀqÉAiÉÆA¢UÉ ®ªÀt ªÀÄvÀÄÛ
¤ÃgÀÄ GvÀàwÛ ªÀiÁqÀÄvÀÛªÉ.
PÉA¥ÀÅ EgÀÄªÉ PÀZÀÄÑªÀÅzÀÄ, ªÀÄtÂÚ£À DªÀÄè CxÀªÁ ¥ÀævÁåªÀÄè UÀÄt, PÉÊUÁjPÁ vÁådåUÀ¼ÀAvÀºÀ ¢£À ¤vÀåzÀ
À̧ªÀÄ Ȩ́åUÀ¼À£ÀÄß vÀl¹ÜÃPÀgÀtzÀ ªÀÄÆ®PÀ ¤ªÀð» À̧®Ä ¥ÀæAiÀÄwß À̧§ºÀÄzÀÄ.

¸ÁgÁA±À

¥ÀæªÀÄÄR ¥ÀzÀUÀ¼ÀÄ

vÀl À̧ÜDªÀÄè ¥ÀævÁåªÀÄè °lä¸ï

À̧ÆZÀPÀ D«ÄèÃAiÀÄ ¥ÀævÁå«ÄèÃAiÀÄ ®ªÀt

vÀl¹ÜÃPÀgÀt £ÉÊ À̧VðPÀ À̧ÆZÀPÀ!

£ÀªÀÄä PÀ°PÉAiÀÄ£ÀÄß « À̧Ûj¹PÉÆîÃt

1. ºÀtÄÚUÀ¼À£ÀÄß CªÀÅUÀ¼À°è £ÉÊ À̧VðPÀªÁV EgÀÄªÀ DªÀÄèUÀ¼ÉÆA¢UÉ ºÉÆA¢¹ §gÉ¬Äj.
¸Á®Ä I (ºÀtÄÚ) ¸Á®Ä II (EgÀÄªÀ DªÀÄè)
P. QvÀÛ¼É 1. mÁmÁðjPï DªÀÄè
Q. £À°èPÁ¬Ä 2. ¹næPï DªÀÄè
R. ºÀÄtÂ̧ É ºÀtÄÚ 3. D¸ÁÌ©ðPï DªÀÄè ªÀÄvÀÄÛ ¹næPï DªÀÄè
S. lªÉÆÃl 4. ¹næPï DªÀÄè ªÀÄvÀÄÛ DPÁì°Pï DªÀÄè
À̧jAiÀiÁzÀ eÉÆÃrAiÀÄ£ÀÄß DAiÉÄÌªÀiÁr

A. P–2, Q–3, R–1, S–4 B. P–3, Q–2, R–1, S–4
C. P–2, Q–1, R–3, S–4 D. P–4, Q–3, R–2, S–1

2. PÉ¼ÀV£ÀªÀÅUÀ¼À£ÀÄß ªÁåSÁå¤¹j. a) DªÀÄè - ¥ÀævÁåªÀÄè À̧ÆZÀPÀUÀ¼ÀÄ b) vÀl¹ÜÃPÀgÀt
 c) ªÁ À̧£É DzsÁjvÀ À̧ÆZÀPÀUÀ¼ÀÄ
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3. Write any two characteristics each of Acid and Base.
4. One of your friends has been suffering from indigestion and heartburn after eating a

spicy meal. To relieve the problem, he has taken a tablet. Which of the following is
the most likely active ingredient in the tablet?
A : Hydrochloric acid B : Magnesium hydroxide
C : Common salt D : Soda Water

5. How can natural indicators be prepared? Explain by giving an example.
6. Ravi was playing near a field when a red ant bit his ankle. He felt a sharp stinging

pain, and the skin around the bite turned red. His grandmother immediately applied a
paste made from a household substance, and Ravi felt relief after some time.
Which of the following best explains why the paste helped reduce the pain?
A. The paste absorbed moisture from the skin
B. The paste cooled the skin and reduced swelling
C. The paste killed the ant venom by chemical reaction
D. The paste neutralised the acidic substance injected by the ant

7. A solution turns the red litmus paper to blue. Excess addition of which of the following
solution would reverse the change?
(i) Lime water (ii) Baking soda
(iii) Vinegar (iv) Common salt solution

8. You are provided with three unknown solutions labelled A, B, and C, but you do not
know which of these are acidic, basic,or neutral. Upon adding a few drops of red
litmus solution to solution A, it turns blue. When a few drops of turmeric solution are
added to solution B, it turns red. Finally, after adding a few drops of red rose extract
to solution C, it turns green. Based on the observations, which of the following is the
correct sequence for the nature of solutions A, B, and C ?
(i) Acidic, acidic, and acidic   (ii) Neutral, basic, and basic
(iii) Basic, basic, and acidic (iv) Basic, basic, and basic

   9. Mani is blindfolded. She is given two unknown solutions to test and determine whether
they are acidic or basic. Which indicator should Mani use to test the solutions and
why?

 10. Could you suggest various materials which can be used for writing the message on
the white sheet of paper (given at the beginning of the chapter) and what could be in
the spray bottle? Make a table of various possible combinations and the colour of the
writing obtained.
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3. DªÀÄè ªÀÄvÀÄÛ ¥ÀævÁåªÀÄèzÀ AiÀiÁªÀÅzÁzÀgÀÆ JgÀqÀÄ UÀÄt®PëÀtUÀ¼À£ÀÄß §gÉ¬Äj.
4. ¤ªÀÄä UÉ¼ÉAiÀÄ PÁgÀªÁVgÀÄªÀ HlªÀ£ÀÄß wAzÀ £ÀAvÀgÀ CfÃtð ªÀÄvÀÄÛ JzÉAiÀÄÄjA¬ÄAzÀ §¼À®ÄwÛzÁÝ£É.

À̧ªÀÄ Ȩ́åAiÀÄ£ÀÄß ¤ªÁj À̧®Ä  MAzÀÄ ªÀiÁvÉæ vÉUÉzÀÄPÉÆAqÀ£ÀÄ. D ªÀiÁvÉæAiÀÄ°è EgÀÄªÀ ªÀÄÄRå WÀlPÁA±À
¥ÀzÁxÀð AiÀiÁªÀÅzÀÄ?
A ºÉÊqÉÆæÃPÉÆèÃjPï DªÀÄè B ªÉÄVßÃ¹AiÀÄA ºÉÊqÁæPÉìöÊqï
C ¸ÁªÀiÁ£Àå G¥ÀÅà D Ȩ́ÆÃqÁ ¤ÃgÀÄ

5. £ÉÊ À̧VðPÀ À̧ÆZÀPÀUÀ¼À£ÀÄß ºÉÃUÉ vÀAiÀiÁj À̧ÄvÁÛgÉ ? MAzÀÄ GzÁºÀgÀuÉAiÉÆA¢UÉ «ªÀj¹j.
6. gÀ« ºÉÆ®zÀ §½ DlªÁqÀÄwÛzÁÝUÀ MAzÀÄ PÉA¥ÀÅ EgÀÄªÀ CªÀ£À vÉÆqÉAiÀÄ£ÀÄß PÀaÑvÀÄ. CªÀ£ÀÄ §ºÀ¼À

£ÉÆÃ«£À eÉÆvÉUÉ PÀaÑzÀ eÁUÀzÀ ̧ ÀÄvÀÛ®Æ ZÀªÀÄð PÉA¥Á¬ÄvÀÄ. CªÀ£À CfÓ vÀPëÀtªÉÃ ªÀÄ£ÉAiÀÄ°ègÀÄªÀ
MAzÀÄ ¥ÀzÁxÀð¢AzÀ ªÀiÁrzÀ «Ä±ÀætªÀ£ÀÄß ºÀaÑzÀ¼ÀÄ. À̧é®à À̧ªÀÄAiÀÄzÀ £ÀAvÀgÀ gÀ«UÉ ¥ÀjºÁgÀ
¹QÌvÀÄ.
D «Ä±Àæt £ÉÆÃªÀ£ÀÄß KPÉ PÀrªÉÄ ªÀiÁrvÀÄ JA§ÄzÀPÉÌ PÉ¼ÀV£ÀªÀÅUÀ¼À°è ̧ ÀjAiÀiÁzÀ «ªÀgÀuÉ AiÀiÁªÀÅzÀÄ?
A. D «Ä±Àæt ZÀªÀÄð¢AzÀ vÉÃªÁA±ÀªÀ£ÀÄß »ÃjPÉÆ¼ÀÄîvÀÛzÉ
B. D «Ä±Àæt ZÀªÀÄðªÀ£ÀÄß vÀA¥ÁV¹ ¨ÁªÀ£ÀÄß PÀrªÉÄ ªÀiÁqÀÄvÀÛzÉ.
C. D «Ä±Àæt gÁ¸ÁAiÀÄ£À QæAiÉÄ ªÀÄÆ®PÀ EgÀÄªÉAiÀÄ «μÀªÀ£ÀÄß PÉÆ®ÄèvÀÛzÉ.
D. D «Ä±Àæt EgÀÄªÉ À̧æ«¹zÀ DªÀÄè ¥ÀzÁxÀðªÀ£ÀÄß vÀl¹ÜÃPÀj¹zÉ.

7. MAzÀÄ zÁæªÀt PÉA¥ÀÅ °lä¸ï PÁUÀzÀªÀ£ÀÄß ¤Ã°AiÀiÁV §zÀ̄ Á¬Ä¹zÉ. PÉ¼ÀV£ÀªÀÅUÀ¼À°è AiÀiÁªÀ
zÁæªÀt ºÉZÁÑV Ȩ́Ãj À̧ÄªÀÅzÀjAzÀ F §zÀ̄ ÁªÀuÉ «¥ÀAiÀÄð À̧ÛUÉÆ½¹zÉ?
(i)  À̧ÄtÚzÀ w½¤ÃgÀÄ (ii) CqÀÄUÉ Ȩ́ÆÃqÀ
(iii) «£ÉÃUÀgï (iv) ¸ÁªÀiÁ£Àå G¦à£À zÁæªÀt

8.  A, B, ªÀÄvÀÄÛ C  JA§ ªÀÄÆgÀÄ w½AiÀÄzÀ zÁæªÀtUÀ¼À£ÀÄß ¤ªÀÄUÉ PÉÆqÀ̄ ÁVzÉ.  CªÀÅ D«ÄèÃAiÀÄªÉÃ,
¥ÀævÁå«ÄèÃAiÀÄªÉÃ, vÀl À̧ÜªÉÃ ¤ªÀÄUÉ w½AiÀÄzÀÄ.  A zÁæªÀtzÀ°è PÉ®ªÀÅ ºÀ¤UÀ¼À PÉA¥ÀÅ °lä¸ï zÁæªÀt
Ȩ́Ãj¹zÁUÀ CzÀÄ ¤Ã°AiÀiÁV §zÀ̄ Á¬ÄvÀÄ.  B zÁæªÀtzÀ°è PÉ®ªÀÅ ºÀ¤UÀ¼À ºÀ¼À¢ zÁæªÀt
É̈gÉ¹zÁUÀ CzÀÄ PÉA¥ÁV §zÀ̄ Á¬ÄvÀÄ.  PÉÆ£ÉAiÀÄ°è C zÁæªÀtzÀ°è PÉ®ªÀÅ ºÀ¤UÀ¼À PÉA¥ÀÅ UÀÄ¯Á©

gÀ̧ ÀªÀ£ÀÄß Ȩ́Ãj¹zÁUÀ DzÀÄ ºÀ¹gÁV §zÀ̄ Á¬ÄvÀÄ.
F ¥Àj²Ã®£ÉUÀ¼À DzsÁgÀªÁV A, B ªÀÄvÀÄÛ C zÁæªÀtUÀ¼À UÀÄtzÀ À̧jAiÀiÁzÀ PÀæªÀÄ AiÀiÁªÀÅzÀÄ ?
(i) D«ÄèÃAiÀÄ, D«ÄèÃAiÀÄ ªÀÄvÀÄÛ  D«ÄèÃAiÀÄ (ii) D«ÄèÃAiÀÄ, ¥ÀævÁå«ÄèÃAiÀÄ ªÀÄvÀÄÛ  ¥ÀævÁå«ÄèÃAiÀÄ
(iii) ¥ÀævÁå«ÄèÃAiÀÄ, ¥ÀævÁå«ÄèÃAiÀÄ ªÀÄvÀÄÛ D«ÄèÃAiÀÄ(iv) ¥ÀævÁå«ÄèÃAiÀÄ, ¥ÀævÁå«ÄèÃAiÀÄ ªÀÄvÀÄÛ  ¥ÀævÁå«ÄèÃAiÀÄ

   9. ªÀÄtÂ PÀtÂÚUÉ §mÉÖ PÀnÖzÁÝgÉ.  DPÉUÉ w½AiÀÄzÀ JgÀqÀÄ zÁæªÀtUÀ¼À£ÀÄß PÉÆlÖgÀÄ. CªÀÅ DªÀÄèUÀ¼ÉÃ,
¥ÀævÁåªÀÄèUÀ¼ÉÃ JAzÀÄ ¥ÀjÃQȩ̈ À®Ä ºÉÃ½zÀgÀÄ.  zÁæªÀtUÀ¼ÀÄ ¥ÀjÃQȩ̈ À®Ä AiÀiÁªÀ ̧ ÀÆZÀPÀªÀ£ÀÄß §¼À̧ À̈ ÉÃPÀÄ?
KPÉ ?

 10. ©½ PÁUÀzÀzÀ ªÉÄÃ É̄ À̧AzÉÃ±À §gÉAiÀÄ®Ä JAvÀºÀ ¥ÀzÁxÀðUÀ¼ÀÄ G¥ÀAiÉÆÃV À̧§ºÀÄzÀÄ? ºÁUÉAiÉÄÃ
¹A¥Àr À̧ÄªÀ ¹Ã Ȩ́AiÀÄ°è K¤gÀ§ºÀÄzÀÄ? ««zsÀ ¸ÁzsÀåªÁzÀ Ȩ́ÃgÀÄ«PÉAiÉÆA¢UÉ CzÀgÀ°è K¥ÀðqÀÄªÀ

§tÚzÀ §zÀ̄ ÁªÀuÉ «ªÀgÀUÀ¼ÉÆA¢UÉ MAzÀÄ PÉÆÃμÀÖPÀªÀ£ÀÄß vÀAiÀiÁj¹j.

AP SCERT



72Class 7 GENERAL SCIENCE

11. Keerthi wrote a secret message to her grandmother on her birthday using orange
juice. Can you assist her grandmother in revealing the message? Which indicator
would you use to make it visible?

12. The extract of red rose turns the liquid X to green. What will the nature of liquid X be?
What will happen when excess of amla juice is added to liquid X?

13. Observe and analyse Figs. 2.13, 2.14, and 2.15, in which red rose extract paper strips
are used. Label the nature of solutions present in each of the containers.

Fig. 2.13          Fig. 2.14  Fig. 2.15

14. Three liquids are given to you. One is vinegar, another is a baking soda solution, and
the third is a sugar solution. Can you identify them only using turmeric paper? Explain.

15. Observe and analyse the information given in the following flowchart. Complete the
missing information.

Imagine a garden with plants
showing signs of poor health.

Which indicator can be used
to test the nature of the soil?

_________________

The soil can be ______ in nature. The soil can be ______ in nature.

The acidic soil can be treated
with ___________________.

The basic soil can be treated
with ___________________.
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avÀæ. 2.13        avÀæ. 2.14                avÀæ 2.15

14. ¤ªÀÄUÉ ªÀÄÆgÀÄ zÀæªÀUÀ¼À£ÀÄß PÉÆqÀ̄ ÁVzÉ. MAzÀÄ ªÉ¤UÀgï, JgÀqÀ£ÉAiÀÄzÀÄ CqÀÄUÉ Ȩ́ÆÃqÀ
zÁæªÀt, ªÀÄÆgÀ£ÉAiÀÄzÀÄ À̧PÀÌgÉ zÁæªÀt. ºÀ¼À¢ PÁUÀzÀ ªÀiÁvÀæªÉÃ G¥ÀAiÉÆÃV¹ EªÀÅUÀ¼À£ÀÄß
UÀÄwð¸À§°ègÁ? «ªÀj¹j.

15. PÉ¼ÀV£À ºÀj«£À ZÁmïð£À°è ªÀiÁ»wAiÀÄ£ÀÄß ¥Àj²Ã°¹ «±ÉèÃ¶¹j. SÁ°eÁUÀUÀ¼À£ÀÄß vÀÄA©j.

ªÀÄtÂÚ£À UÀÄt_____AiÀiÁVgÀ§ºÀÄzÀÄ. ªÀÄtÂÚ£À UÀÄt_____AiÀiÁVgÀ§ºÀÄzÀÄ.

C£ÁgÉÆÃUÀå À̧APÉÃvÀUÀ¼ÀÄ EgÀÄªÀ
À̧̧ ÀåUÀ½gÀÄªÀ MAzÀÄ vÉÆÃlªÀ£ÀÄß

H»¹j.

ªÀÄtÂÚ£À UÀÄtªÀ£ÀÄß ¥ÀjÃQȩ̈ À®Ä
AiÀiÁªÀ À̧ÆZÀPÀ §¼À̧ ÀÄwÛÃj?

DªÀÄè ªÀÄtÚ£ÀÄß________¤AzÀ
À̧j¥Àr À̧§ºÀÄzÀÄ.

¥ÀævÁåªÀÄè ªÀÄtÚ£ÀÄß______¤AzÀ
À̧j¥Àr À̧§ºÀÄzÀÄ.

11. QÃwð vÀ£Àß CfÓAiÀÄ d£Àä¢£ÀzÀAzÀÄ QvÀÛ¼É gÀ̧ À §¼À¹ gÀºÀ̧ Àå À̧AzÉÃ±À §gÉzÀ¼ÀÄ. D ¸ÀAzÉÃ±ÀªÀ£ÀÄß ºÉÆgÀVqÀ®Ä
¤ÃªÀÅ DPÉAiÀÄ CfÓUÉ À̧ºÁAiÀÄ ªÀiÁqÀ§°ègÁ? CzÀ£ÀÄß PÁtÂ̧ ÀÄªÀAvÉ ªÀiÁqÀ®Ä ¤ÃªÀÅ AiÀiÁªÀ ¸ÀÆZÀPÀªÀ£ÀÄß
§¼À̧ ÀÄwÛÃj?

12. PÉA¥ÀÅ UÀÄ¯Á© ¸ÁgÀ, zÀæªÀ  X £ÀÄß ºÀ¹gÀÄ §tÚPÉÌ §zÀ̄ Á¬Ä¹vÀÄ. DUÀ zÀæªÀzÀ  X UÀÄt AiÀiÁªÀÅzÀÄ? zÀæªÀ X
UÉ ºÉaÑ£À ¥ÀjªÀiÁtzÀ°è £À°èPÁ¬Ä gÀ̧ ÀªÀ£ÀÄß Ȩ́Ãj¹zÀgÉ K£ÁUÀÄvÀÛzÉ?

13. avÀæUÀ¼ÀÄªÀÄvÀÄÛ£ÀÄß UÀªÀÄ¤¹ «±ÉèÃ¶¹. EzÀgÀ°è PÉA¥ÀÅ UÀÄ¯Á© ̧ ÁgÀ PÁUÀzÀzÀ vÀÄAqÀÄUÀ¼ÀÄ
§¼À̧ À̄ ÁVzÉ.  ¥Àæw ¥ÁvÉæAiÀÄ°è EgÀÄªÀ zÁæªÀtUÀ¼À UÀÄtªÀ£ÀÄß w½¹j.
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17. A liquid sample from the laboratory was tested using various indicators:

Indicator Red litmus Blue litmus Turmeric

Change No change Turned red No change in colour

Based on the tests, identify the acidic or basic nature of the liquid and justify your

answer.

18. Grape juice was mixed with red rose extract; the mixture got a tint of red colour.

What will happen if baking soda is added to this mixture? Justify your answer.

Anand accidentally spilt vinegar on some pieces of an
eggshell or marble and noticed bubbling. He then poured a
soap solution on another piece of eggshell or marble, but
no bubbles appeared. Why did bubbles occur with vinegar
but not with soap solution?

Dive Deeper

Create rangoli using acidic or basic substances and natural indicators.

You may discuss in your class the acidic, basic, or neutral nature of water obtained

from various sources. You may like to test the water samples available from sources

such as rain, taps, rivers, etc.

Collect a soil sample of your area and fi nd out whether it is acidic, basic, or neutral in

nature.

Exploratory Projects
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17. ¥ÀæAiÉÆÃUÁ®AiÀÄ¢AzÀ MAzÀÄ zÀæªÀzÀ ªÀiÁzÀjAiÀÄ£ÀÄß ««zsÀ À̧ÆZÀPÀUÀ¼À£ÀÄß §¼À¹ ¥ÀjÃQëÀ¹zÁÝgÉ.

À̧ÆZÀPÀ    PÉA¥ÀÅ °lä¸ï   ¤Ã° °lä¸ï  Cj²£À

§zÀ̄ ÁªÀuÉ §zÀ̄ ÁªÀuÉ E®è   PÉA¥ÁV §zÀ̄ Á¬ÄvÀÄ  §tÚ §zÀ̄ ÁªÀuÉ E®è

¥ÀjÃPÉëUÀ¼À DzsÁgÀªÁV zÀæªÀzÀ DªÀÄè CxÀªÁ ¥ÀævÁåªÀÄè UÀÄtªÀ£ÀÄß UÀÄwð¹, ¤ªÀÄä GvÀÛgÀªÀ£ÀÄß ̧ ÀªÀÄyð¹j.

18. zÁæQëö gÀ̧ ÀªÀ£ÀÄß PÉA¥ÀÅ UÀÄ¯Á© gÀ̧ ÀzÉÆA¢UÉ Ȩ́Ãj¹zÀgÉ PÀqÀÄ PÉA¥ÀÅ §tÚ §A¢zÉ. F «Ä±ÀætzÀ°è

CqÀÄUÉ Ȩ́ÆÃqÀ Ȩ́Ãj¹zÀgÉ K£ÁUÀÄvÀÛzÉ ? ¤ªÀÄä GvÀÛgÀªÀ£ÀÄß À̧ªÀÄyð¹j.

D£ÀAzï DPÀ¹äPÀªÁV ªÉÆmÉÖAiÀÄ a¥ÀÅà CxÀªÁ CªÀÄÈvÀ² É̄AiÀÄ PÉ®ªÀÅ
vÀÄAqÀÄUÀ¼À ªÉÄÃ É̄ ªÉ¤UÀgï ZÉ°èzÁUÀ UÀÄ¼ÉîUÀ¼ÀÄ §gÀÄªÀÅzÀ£ÀÄß UÀªÀÄ¤¹zÀ£ÀÄ.
£ÀAvÀgÀ CªÀgÀÄ ªÉÆmÉÖAiÀÄ a¥ÀÅà CxÀªÁ CªÀÄÈvÀ² É̄AiÀÄ ªÀÄvÉÆÛAzÀÄ
vÀÄAr£À ªÉÄÃ É̄ ¸Á§Æ£ÀÄ zÁæªÀtªÀ£ÀÄß À̧ÄjzÀgÀÄ. DzÀgÉ AiÀiÁªÀÅzÉÃ
UÀÄ¼ÉîUÀ¼ÀÄ K¥ÀðqÀ°®è. ªÉ¤UÀgï¤AzÀ UÀÄ¼ÉîUÀ¼ÀÄ K¥ÀðnÖªÉ? DzÀgÉ ̧ Á§Æ£ÀÄ
zÁæªÀt¢AzÀ KPÉ K¥ÀðqÀ°®è?

D¼ÀªÁV ¥Àj²Ã° Ȩ́ÆÃt

DªÀÄè CxÀªÁ ¥ÀævÁåªÀÄè ¥ÀzÁxÀðUÀ¼ÀÄ ªÀÄvÀÄÛ £ÉÊ À̧VðPÀ ̧ ÀÆZÀPÀUÀ¼À£ÀÄß G¥ÀAiÉÆV¹ gÀAUÉÆÃ° vÀAiÀiÁj¹j.

¤ªÀÄä vÀgÀUÀwAiÀÄ°è ««zsÀ ªÀÄÆ®UÀ½AzÀ ¥ÀqÉzÀ ¤Ãj£À DªÀÄè, ¥ÀævÁåªÀÄè CxÀªÁ vÀl À̧Ü UÀÄtzÀ PÀÄjvÀÄ
ZÀað¹j. ¤ÃªÀÅ ªÀÄ¼É, PÉÆ¼Á¬ÄUÀ¼ÀÄ, £À¢UÀ¼ÀÄ ªÉÆzÀ̄ ÁzÀ ªÀÄÆ®UÀ½AzÀ ® s̈Àå«gÀÄªÀ ¤Ãj£À ªÀiÁzÀjUÀ¼À£ÀÄß

¥ÀjÃQȩ̈ À§ºÀÄzÀÄ.

¤ªÀÄä ¥ÀæzÉÃ±À¢AzÀ ªÀÄtÂÚ£À ªÀiÁzÀjAiÀÄ£ÀÄß ̧ ÀAUÀæ»¹, CzÀÄ DªÀÄè, ¥ÀævÁåªÀÄè CxÀªÁ vÀl À̧Ü UÀÄtzÀzÁÝVzÉAiÉÆÃ

E®èªÉÇÃ w½zÀÄPÉÆ½îj.

C£ÉéÃμÀuÁvÀäPÀ AiÉÆÃd£ÁPÁAiÀÄðUÀ¼ÀÄ
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Learners will be able to...

 Understand a simple electrical circuit and types of circuits (CG-2)
 Represent electrical circuits using standard symbols . (CG-2)
 Identify materials that are electrical conductors and insulators. (CG-2)
 Explain the importance of insulators in preventing electric shocks. (CG-2)
 Apply safe practices while handling electrical devices. (CG-2)

Varun and his classmates were excited for their school trip to the Srisailam Dam.
There, they would visit the hydroelectric power house built on the Krishna River, where
the force of falling water was used to generate electricity.

Prior to the trip, Varun and his classmates were given a group assignment to prepare
a presentation on the uses of electricity. They began by looking around their houses, then
their school, followed by their neighbourhood, their city, and finally they searched the
internet. To their astonishment, their list kept growing. They decided to organise the uses
under different headings.

33 Electric circuits and
their components
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PÀ°PÁyðUÀ¼ÀÄ
 MAzÀÄ ¸ÁªÀiÁ£Àå «zÀÄåvï ªÀÄAqÀ®ªÀ£ÀÄß ªÀÄvÀÄÛ ««zsÀ §UÉAiÀÄ «zÀÄåvï ªÀÄAqÀ®ªÀ£ÀÄß

CxÉÊð¹PÉÆ¼ÀÄîvÁÛgÉ(CG-2)
 ¥ÀæªÀiÁtÂPÀvÉ aºÉßUÀ¼À£ÀÄß §¼ÀPÉªÀiÁr «zÀÄåvï ªÀÄAqÀ®ªÀ£ÀÄß avÀæUÀ¼À gÀÆ¥ÀzÀ°è gÀa À̧§®ègÀÄ.

(CG-2)
 ««zsÀ ªÀ̧ ÀÄÛUÀ½AzÀ PÀÆrgÀÄªÀ «zÀÄåvïªÁºÀPÀUÀ¼ÀÄ ªÀÄvÀÄÛ «zÀÄåvïCªÁºÀPÀUÀ¼À£ÀÄß UÀÄwð¸À§®ègÀÄ(CG-2)
 «zÀÄåzÁWÁvÀ¢AzÀ gÀPÀëuÉAiÀÄ£ÀÄß ¥ÀqÉAiÀÄ®Ä «zÀÄåvï CªÁºÀPÀUÀ¼À ¥ÁæªÀÄÄRåvÉAiÀÄ£ÀÄß «ªÀj¸À§®ègÀÄ(CG-2)
 «zÀÄåvï G¥ÀPÀgÀtUÀ¼À£ÀÄß G¥ÀAiÉÆÃV¸ÀÄªÁUÀ C£ÀÄ¸Àj¸À¨ÉÃPÁzÀ ªÀÄÄAeÁUÀævÁ PÀ æªÀÄUÀ¼À£ÀÄß

C£ÀÄ À̧j À̧§®ègÀÄ(CG-2)

ªÀgÀÄuï ªÀÄvÀÄÛ DvÀ£À ̧ ÀºÀ¥ÁpUÀ¼ÀÄ ¥ÁoÀ±Á® «eÁÕ£À ¥ÀæªÁ À̧PÁÌV ²æÃ±ÉÊ® qÁåA£ÀÄß ̧ ÀAzÀ²ð À̧®Ä GvÀÄìPÀgÁVzÁÝgÉ.
C°è PÀÈμÁÚ £À¢AiÀÄ wÃgÀzÀ°è ¤«Äð¸À®àlÖ d®«zÀÄåvï ¸ÁÜªÀgÀªÀ£ÀÄß CªÀgÀÄ À̧AzÀ²ð¸ÀÄvÁÛgÉ. D ¥ÀæzÉÃ±ÀzÀ°è
PÉ¼ÀªÀÄÄRªÁV ¥ÀæªÀ» À̧ÄªÀ ¤ÃgÀ£ÀÄß G¥ÀAiÉÆÃV¹PÉÆAqÀÄ «zÀÄåvÀ£ÀÄß GvÀàwÛ ªÀiÁqÀÄvÁÛgÉ.

À̧AzÀ±Àð£ÀPÉÌ ªÉÆzÀ®Ä, ªÀgÀÄuï ªÀÄvÀÄÛ DvÀ£À À̧ºÀ¥ÁpUÀ½UÉ «zÀÄåvï£À G¥ÀAiÉÆÃUÀUÀ¼À£ÀÄß PÀÄjvÀÄ MAzÀÄ
ªÀiÁzÀjAiÀÄ£ÀÄß vÀAiÀiÁj À̧®Ä MAzÀÄ UÀÄA¥ÀÅ ZÀlÄªÀnPÉAiÀÄ£ÀÄß ¤ÃrzÀgÀÄ. CªÀgÀÄ ªÉÆzÀ°UÉ vÀªÀÄä À̧ÄvÀÛªÀÄÄvÀÛ°£À
ªÀÄ£ÉUÀ¼À£ÀÄß £ÀAvÀgÀ ¥ÁoÀ±Á É̄AiÀÄ£ÀÄß, £ÀAvÀgÀ vÀªÀÄä ̧ ÀÄvÀÛ°£À ªÁvÁªÀgÀtªÀ£ÀÄß CªÀgÀ £ÀUÀgÀªÀ£ÀÄß ªÀÄvÀÄÛ CAwªÀÄªÁV
EAlgï£Émï£À°è ̧ ÀºÁ C£ÉéÃ¶¹zÀgÀÄ. CªÀjUÉ D±ÀÑAiÀÄð GAmÁUÀÄªÀ jÃwAiÀÄ°è CªÀgÀ ¥ÀnÖAiÀÄÄ ̈ É¼ÉAiÀÄÄvÀÛ̄ ÉÃ EzÉ.
D G¥ÀAiÉÆÃUÀUÀ¼À£ÀÄß UÀÄA¥ÀÅUÀ¼ÁV «©ü£Àß ²Ã¶ðPÉUÀ¼À CrAiÀÄ°è UÀÄA¥ÀÄ ªÀiÁqÀ®Ä ¤tð¬Ä¹PÉÆAqÀgÀÄ.

3
Ë¨ÜáÂñ… ÊÜáívÜÆWÜÙÜá ÊÜáñÜá¤

AÊÜâWÜÙÜ »ÝWÜWÜÙÜá
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Caution — The danger signs on electric poles and other appliances
warn people that electricity can be dangerous if not carefully handled. Never
ever perform experiments with power supply at your home or school. Even
electricity from portable generators can be dangerous. Use only batteries
or cells, like those in torchlights, wall clocks, radios, or remotes, for
experiments with electricity.

Cooking
Electric kettle, mixer
grinder, toaster, micro-
wave oven __________

Lighting
Homes,  offices, streets,

markets, factories,
_______________

Transportation
Train, bus, car, scooter,

lift, escalator,
_______________

Heating and Cooling
Fan, room heater,

immersion rod, geyser,
refrigerator, air conditioner,

_____

Entertainment
Television, radio,
_______________

Communication
Mobile phone,

Internet,
_____________

Others
Water pump,

crane, computer,
_____________

Can you help Varun by adding some more uses to his lists? Also, suggest some other
ways of grouping the uses of electricity. We use electricity all the time, so let us learn
something more about electricity. You have learnt earlier that electricity is generated in
multiple ways — by windmills, by using wind energy, by solar panels capturing the Sun’s
energy, by falling water and by using natural gas or coal. The electric supply from these
sources reaches our homes and factories via wires. We use it for a number of applications.
For example, at home we plug in various devices to the electrical sockets in the wall. However,
to learn about electricity, we will focus on a portable source of electricity that most of us
may have used. Let us start with its use in a common device like a torchlight.

You might have used a torchlight, also called a torch or a flashlight.

Activity 3.1: Let us explore

 Take a torchlight similar to the one shown in Fig. 3.1.
 Observe it carefully. Do you notice a lamp? And a switch?
 Slide its switch and observe. Does the torch lamp glow?
 Now slide the switch back to its original position and observe the

torch lamp.
 You might have noticed that in the first position of the switch, the

torch lamp glows and in the other position the lamp does not glow.

Fig. 3.1: A torch
light

3.1 A Torchlight

 Now, open the torchlight. What do you find inside?
Inside the torchlight, you may find two or more electric cells.
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CqÀÄUÉ
J¯ÉQÖçPï PÉl¯ï, «ÄPÀìgï,
UÉæöÊAqÀgï, mÉÆÃ À̧Ögï,
ªÉÄPÉÆæÃªÉÃªï, NªÉ£ï

__________

¤ÃªÀÅ ªÀgÀÄuï£À ¥ÀnÖUÉUÉ E£ÀÄß PÉ®ªÀÅ G¥ÀAiÉÆÃUÀUÀ¼À£ÀÄß Ȩ́Ã¥ÀðqÉ ªÀiÁqÀ®Ä À̧ºÁAiÀÄ ªÀiÁqÀÄ«gÁ?
ºÁUÉAiÉÄÃ «zÀÄåvï G¥ÀAiÉÆÃUÀUÀ¼À£ÀÄß UÀÄA¥ÀÄUÀ¼ÁV « s̈Àf À̧®Ä E£ÀÆß PÉ®ªÀÅ «zsÁ£ÀUÀ¼À£ÀÄß À̧Æa¹j. £ÁªÀÅ
J¯Áè À̧ªÀÄAiÀÄUÀ¼À°è «zÀÄåvï£ÀÄß G¥ÀAiÉÆÃV À̧ÄvÉÛÃªÉ, DzÀÝjAzÀ «zÀÄåvï PÀÄjvÀÄ E£ÀÆß ºÉaÑ£À «μÀAiÀÄªÀ£ÀÄß
CxÉÊð¹PÉÆ¼ÉÆîÃt. ¤ÃªÀÅ F ªÉÆzÀ̄ ÉÃ w½zÀÄPÉÆAqÀAvÉ, «zÀÄåvï ««zsÀ jÃwAiÀÄ°è GvÀàwÛ DUÀÄvÀÛzÉ. ¥ÀªÀ£À
±ÀQÛAiÀÄ£ÀÄß G¥ÀAiÉÆÃV¹ UÁ½AiÀÄAvÀæzÀ ªÀÄÆ®PÀ, ̧ ËgÀ ±ÀQÛAiÀÄ£ÀÄß G¥ÀAiÉÆÃV¹ ̧ ËgÀ¥sÀ®PÀUÀ¼À ªÀÄÆ®PÀ, zsÀÄªÀÄÄPÀÄªÀ
¤Ãj£À ±ÀQÛ¬ÄAzÀ ªÀÄvÀÄÛ £ÉÊ À̧VðPÀ C¤® CxÀªÁ PÀ°èzÀÝ®Ä ªÀÄÆ®PÀ GvÀàwÛ DUÀÄvÀÛzÉ. F À̧A¥À£ÀÆä®UÀ½AzÀ
«zÀÄåvï ¸ÀgÀ§gÁdÄ ªÀÄ£ÉUÀ½UÉ ªÀÄvÀÄÛ PÁSÁð£ÉUÀ½UÉ vÀAwAiÀÄ ªÀÄÆ®PÀ Ȩ́ÃgÀÄvÀÛzÉ. £ÁªÀÅ «zÀÄåvÀ£ÀÄß C£ÉÃPÀ
G¥ÀAiÉÆÃUÀUÀ½UÉ §¼ÀPÉ ªÀiÁqÀÄvÉÛÃªÉ. GzÁgÀºÀuÉU,É £ÀªÀÄä ªÀÄ£ÉUÀ¼À°è UÉÆÃqÉUÀ¼À°ègÀÄªÀ «zÀÄåvï ¸ÁPÉmïUÀ½AzÀ
«©ü£Àß «zÀÄåvï G¥ÀPÀgÀtUÀ½UÉ ̧ ÀA¥ÀPÀðªÀ£ÀÄß ªÀiÁqÀÄvÉÛÃªÉ. DzÀgÀÆ, «zÀÄåvï §UÉÎ w½zÀÄPÉÆ¼Àî®Ä, ̧ ÀÄ® s̈ÀªÁV
¸ÁV¸À®Ä ¸ÁzsÀåªÁUÀÄªÀAvÀºÀ (¥ÉÆÃlð§¯ï) «zÀÄåvï G¥ÀPÀgÀtUÀ¼À ( À̧A¥À£ÀÆä®) §UÉÎ zÀÈ¶Ö ºÀj À̧ÄvÉÛÃªÉ.
mÁZïð É̄Êmï£ÀAvÀºÀ ¸ÁªÀiÁ£Àå G¥ÀPÀgÀtzÀ°è CzÀgÀ §¼ÀPÉAiÉÆA¢UÉ ¥ÁægÀA©ü̧ ÉÆÃt.

JZÀÑjPÉ-«zÀÄåvï PÀA§UÀ¼ÀÄ ªÀÄvÀÄÛ EvÀgÀ G¥ÀPÀgÀtUÀ¼À ªÉÄÃ¯É EgÀÄªÀ C¥ÁAiÀÄzÀ ̧ ÀAPÉÃvÀUÀ¼ÀÄ,
«zÀÄåvÀ£ÀÄß eÁUÀgÀÆPÀvÉ¬ÄAzÀ ¤ªÀðºÀuÉ ªÀiÁqÀzÉÃ EzÀÝgÉ C¥ÁAiÀÄPÁj JAzÀÄ d£ÀjUÉ JZÀÑjPÉ
¤ÃqÀÄvÀÛzÉ. ¤ªÀÄä ªÀÄ£ÉUÀ¼À°è CxÀªÁ ¥ÁoÀ±Á É̄UÀ¼À°è «zÀÄåvï ̧ ÀgÀ§gÁf£À°è JA¢UÀÆ ¥ÀæAiÉÆÃUÀUÀ¼À£ÀÄß
PÉÊUÉÆ¼Àî̈ ÉÃr, ¥ÉÆÃlð§¯ï «zÀÄådÓ£ÀPÀUÀ½AzÀ K¥ÀðqÀÄªÀ «zÀÄåvï PÀÆqÁ C¥ÁAiÀÄPÁj DUÀ§ºÀÄzÀÄ. «zÀÄåvï
¥ÀæAiÉÆÃUÀUÀ½AzÀ mÁZïð É̄ÊmïUÀ¼ÀÄ, UÉÆÃqÉ UÀrAiÀiÁgÀUÀ¼ÀÄ, gÉÃrAiÉÆÃUÀ¼ÀÄ CxÀªÁ jªÉÆÃmï£À°ègÀÄªÀ ̈ ÁåljUÀ¼ÀÄ
CxÀªÁ «zÀÄåvïPÉÆÃ±ÀUÀ¼À£ÀÄß ªÀiÁvÀæ §¼ÀPÉ ªÀiÁrj.

¤ÃªÀÅ mÁZïð É̄Êmï£ÀÄß §¼ÀPÉ ªÀiÁrgÀÄwÛÃj, EzÀ£ÀÄß mÁZïð CxÀªÁ ¥sÁèμï É̄Êmï JAzÀÆ PÀgÉAiÀÄÄvÁÛgÉ.

 avÀæ gÀ°è vÉÆÃj¹zÀAvÉ MAzÀÄ mÁZïð É̄Êmï£ÀÄß vÉUÉzÀÄPÉÆ½îj.
 CzÀ£ÀÄß eÁUÀgÀÆPÀvÉ¬ÄAzÀ ¥Àj²Ã°¹j. ¤ªÀÄUÉ §¯ïâ PÁtÂ̧ ÀÄvÀÛzÉAiÉÄÃ? ªÀÄvÀÄÛ ¹éZï

PÁtÂ̧ ÀÄvÀÛzÉAiÉÄÃ?
 mÁZïð É̄Êmï£À ¹éZÀ£ÀÄß dgÀÄV¹zÀgÉ ªÀÄvÀÄÛ ¥Àj²Ã°¹j mÁZïð É̄Êmï£À §¯ïâ ̈ É¼ÀUÀÄªÀÅzÉ?
 FUÀ ¹éZï£ÀÄß ¥ÀÄ£ÀB AiÀÄxÁ¸ÁÜ£ÀPÉÌ dgÀÄV¹j mÁZïð¯ÉÊmï£ÀÄß §¯ïâ£ÀÄß UÀªÀÄ¤¹j.
 ¹éZï£À ªÉÆzÀ°£À ̧ ÁÜ£ÀzÀ°è §¯ïâ ̈ É¼ÀUÀÄvÀÛzÉ ªÀÄvÀÄÛ ªÀÄvÉÆÛAzÀÄ ̧ ÁÜ£ÀzÀ°è §¯ïâ ̈ É¼ÀUÀÄªÀÅ¢®è

JA§ÄzÀ£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤¹gÀ§ºÀÄzÀÄ.

EvÀgÉUÀ¼ÀÄ
¤Ãj£À ¥ÀA¥ÀÄ, PÉæÃ£ï,

PÀA¥ÀÇålgï
________

ZÀlÄªÀnPÉ£Á«ÃUÀ C£ÉéÃ¶¸ÉÆÃt

mÁZïð¯ÉÊmï

avÀæ 3.1:
mÁZïð É̄Êmï

 FUÀ mÁZïð É̄Êl£ÀÄß vÉgÉ¬Äj. M¼À̈ sÁUÀzÀ°è ¤ÃªÀÅ K£À£ÀÄß PÁtÄ«j? mÁZïð É̄Êmï£À M¼À̈ sÁUÀzÀ°è,
¤ÃªÀÅ JgÀqÀÄ CxÀªÁ CªÀÅUÀ½VAvÀ ºÉZÀÄÑ «zÀÄåvï PÉÆÃ±ÀUÀ¼À£ÀÄß PÁtÄ«j.

É̈¼ÀPÀÄ
ªÀÄ£ÉUÀ¼ÀÄ, PÀbÉÃjUÀ¼ÀÄ,

©Ã¢UÀ¼ÀÄ, ªÀiÁgÀÄPÀmÉÖUÀ¼ÀÄ,
PÁSÁð£ÉUÀ¼ÀÄ
__________

¸ÁjUÉ
gÉÊ®Ä, §¸ï, PÁgÀÄ, ̧ ÀÆÌlgï,

°¥sïÖ, J À̧Ì̄ ÉÃlgï
_______________

©¹ªÀiÁqÀÄ«PÉ ªÀÄvÀÄÛ
vÀA¥ÀÄUÉÆ½ À̧ÄªÀÅzÀÄ ¥sÁå£ï,

gÀÆªÀiï »Ãlgï, EªÀÄÄäμÀð£ï
gÁqï, VÃdgï, j¦üædgÉÃlgï,

ºÀªÁ¤AiÀÄAvÀæPÀUÀ¼ÀÄ

ªÀÄ£ÉÆÃgÀAd£É
zÀÆgÀzÀ±Àð£À, gÉÃrAiÉÆÃ

_______________

À̧ªÀiÁZÁgÀ
ªÉÆ É̈Ê¯ï ¥sÉÆÃ£ï,

CAvÀeÁð®
____________

AP SCERT



80Class 7 GENERAL SCIENCE

3.2 A Simple Electrical Circuit

3.2.1 Electric cell
Activity 3.2: Let us observe

 Take an electric cell, turn it around and look at it
carefully (Fig. 3.2). Do you notice a positive (+)
sign and a negative (–) sign marked on the
electric cell? Do you also notice that it has a small
protruding metal cap on one side and a flat metal
disc on the other side?

To understand how a torch works, let us first find out about its components.

All electric cells have two terminals; one is called positive (+ ve) while the other is
negative (– ve). The metal cap is the positive terminal of the electric cell and the metal disc
is the negative terminal. The electric cell is a portable source of electrical energy.

Fig. 3.2 : An electric cell

Positive
terminal

Negative
terminal

3.2.2 Battery

Activity 3.3: Let us experiment

 Take a torch which uses two cells. Open its cell compartment and take out the
cells.

 Put the cells back in a different order. Also, try reversing the direction of one
cell. Then, slide the switch and check whether the lamp glows in each case.

Why does the torch lamp
glow in one position of
its switch?

In a torch, we generally use
more than one cell. Are those
placed in any particular
order?

Fig. 3.3: A battery made up of (a) two cells (b) four cells

 Check the order in which the cells were placed in the torch when the lamp glows.
The lamp glows when the cells are placed in the order as shown in Fig. 3.3. Notice

how the terminals of the two cells are connected. The positive terminal of one cell is connected
to the negative terminal of the next cell. Such a combination of two or more cells is called a
battery.
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avÀæ  3.3: aJgÀqÀÄ PÉÆÃ±ÀUÀ¼ÀÄ b£Á®ÄÌ PÉÆÃ±ÀUÀ½AzÀ vÀAiÀiÁgÁzÀ ¨Áålj.

«zÀÄåvï PÉÆÃ±À

 MAzÀÄ «zÀÄåvï PÉÆÃ±ÀªÀ£ÀÄß vÉUÉzÀÄPÉÆAqÀÄ, CzÀgÀ ̧ ÀÄvÀÛ®Æ
eÁUÀgÀÆPÀvÉ¬ÄAzÀ UÀªÀÄ¤¹ (avÀæ3.2) «zÀÄåvï PÉÆÃ±ÀzÀ
ªÉÄÃ É̄ zsÀ£ÁvÀäPÀ (+) UÀÄgÀÄvÀÄ ªÀÄvÀÄÛ IÄuÁvÀäPÀ (-) UÀÄgÀÄvÀÄ
EgÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤¹¢ÝÃgÁ? CzÀgÀ MAzÀÄ vÀÄ¢AiÀÄ°è
À̧tÚ G©âzÀ ̄ ÉÆÃºÀzÀ mÉÆÃ¦ ªÀÄvÀÄÛ E£ÉÆßAzÀÄ vÀÄ¢AiÀÄ°è

¸ÀÄªÀÄvÀmÁÖz À ¯ÉÆÃºÀzÀ vÀm É Ö EgÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ

mÁZïð ºÉÃUÉ PÉ® À̧ ªÀiÁqÀÄvÀÛzÉ JAzÀÄ CxÀð ªÀiÁrPÉÆ¼Àî®Ä ªÉÆzÀ®Ä CzÀgÀ ̈ sÁUÀUÀ¼À §UÉÎ w½zÀÄPÉÆ¼ÉÆîÃt.

̈ Áålj

 JgÀqÀÄ PÉÆÃ±ÀUÀ½gÀÄªÀ mÁZïð vÉUÉzÀÄPÉÆAqÀÄ, CzÀgÀ PÉÆÃ±ÀUÀ¼À£ÀÄß EqÀÄªÀ ̈ sÁUÀªÀ£ÀÄß vÉgÉzÀÄ PÉÆÃ±ÀUÀ¼À£ÀÄß

ºÉÆgÀvÉUÉ¬Äj.

 PÉÆÃ±ÀUÀ¼À eÉÆÃqÀuÉAiÀÄ£ÀÄß §zÀ°¹ £ÉÆÃr. MAzÀÄ PÉÆÃ±ÀzÀ PÀæªÀÄªÀ£ÀÄß §zÀ°¹ ¥ÀæAiÀÄwß¹. £ÀAvÀgÀ

¹éZï D£ï ªÀiÁrzÁUÀ §¯ïâ É̈¼ÀUÀÄvÀÛzÉAiÉÄÃ JA§ÄzÀÄ UÀªÀÄ¤¹j.

 §¯ïâ É̈¼ÀVzÁUÀ PÉÆÃ±ÀUÀ¼ÀÄ AiÀiÁªÀ PÀæªÀÄzÀ°è eÉÆÃqÀuÉAiÀiÁVªÉ JA§ÄzÀ£ÀÄß ¥Àj²Ã°¹j.

avÀæ 3.3 gÀ°è vÉÆÃj¹gÀÄªÀAvÉ PÉÆÃ±ÀUÀ¼À£ÀÄß Ej¹zÁUÀ ªÀiÁvÀæ §¯ïâ É̈¼ÀUÀÄvÀÛzÉ. JgÀqÀÄ PÉÆÃ±ÀUÀ¼À
DUÀæUÀ¼ÀÄ ºÉÃUÉ eÉÆÃqÀuÉAiÀiÁVªÉ JAzÀÄ UÀªÀÄ¤¹. MAzÀÄ PÉÆÃ±ÀzÀ zsÀ£ÁUÀæ C£ÀÄß ªÀÄÄA¢£À PÉÆÃ±ÀzÀ
IÄuÁUÀæPÉÌ eÉÆÃr À̧̄ ÁVzÉ. JgÀqÀÄ CxÀªÁ CzÀQÌAvÀ ºÉaÑ£À PÉÆÃ±ÀUÀ¼À EAvÀºÀ À̧AAiÉÆÃd£ÉAiÀÄ£ÀÄß ¨Áålj
JAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ.

mÁZïð¯ÉÊmï ¹éZï£ÀÄß MAzÀÄ
¸ÁÜ£ÀzÀ°è EmÁÖUÀ ªÀiÁvÀæ mÁZïð
§¯ïâ KPÉ É̈¼ÀUÀÄvÀÛzÉ?MAzÀÄ ̧ ÁªÀiÁ£Àå «zÀÄåvï ªÀÄAqÀ®

ZÀlÄªÀnPÉ£Á«ÃUÀ UÀªÀÄ¤¸ÉÆÃt

avÀæ 3.2 : «zÀÄåvï PÉÆÃ±À

zsÀ£ÁvÀäPÀ
l«Äð£À¯ï

IÄuÁvÀäPÀ
l«Äð£À¯ï

UÀªÀÄ¤¹¢ÝÃgÁ?
J¯Áè «zÀÄåvï PÉÆÃ±ÀUÀ½UÀÆ JgÀqÀÄ DUÀæUÀ½gÀÄvÀÛªÉ, MAzÀÄ zsÀ£ÁvÀäPÀ + veªÀÄvÀÄÛ E£ÉÆßAzÀÄ

IÄuÁvÀäPÀ – veJ£ÀÄßvÉÛÃªÉ. É̄ÆÃºÀzÀ mÉÆÃ¦ «zÀÄåvï PÉÆÃ±ÀzÀ zsÀ£ÁUÀæ DVzÀÝgÉ, ̄ ÉÆÃºÀzÀ vÀmÉÖAiÀÄÄ IÄuÁUÀæ
DVgÀÄvÀÛzÉ. «zÀÄåvï PÉÆÃ±ÀªÀÅ À̧Ä® s̈ÀªÁV PÉÆAqÉÆAiÀÄå§ºÀÄzÁzÀ «zÀÄåvï ±ÀQÛAiÀÄ ªÀÄÆ®ªÁVzÉ.

mÁZïð£À°è, £ÁªÀÅ ¸ÁªÀiÁ£À åªÁV
MAzÀQÌAvÀ ºÉZÀÄÑ PÉÆÃ±ÀUÀ¼À£ÀÄß §¼À̧ ÀÄvÉÛÃªÉ.
CªÀÅUÀ¼À£ÀÄß AiÀiÁªÀÅzÁzÀgÀÆ «±ÉÃμ À
PÀæªÀÄzÀ°è eÉÆÃr À̧ÄvÁÛgÉAiÉÄÃ?ZÀlÄªÀnPÉ£Á«ÃUÀ ¥ÀæAiÉÆÃUÀ ªÀiÁqÉÆÃt
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For many devices, we may need more than one cell. So, we connect two or more cells
together as shown in Fig. 3.3. Connecting more than one cell provides energy to the circuit
for a longer time and/or more energy.

FASCINATING FACTS
The term battery is also used for a single cell. We use the term
battery even for the single cell that powers our mobile phones.

3.2.3 Electric Lamp

Activity 3.4: Let us observe

For this activity, you will require a torchlight with an incandescent
lamp (or light bulb). Many old torchlights still use such lamps.
With your teacher’s help, confirm that your torchlight uses an
incandescent lamp.
 Take the torch and examine its lamp. What do you see? Do

you notice a thin wire fixed in the middle of the glass bulb?
 Now, switch on the torch. Which part of the lamp glows?

The thin wire inside the glass bulb of the lamp glows.
The glowing thin wire is called the filament of the lamp.
 Take out the lamp with the help of your teacher and inspect

it from all sides. How is the filament fixed?
The filament is attached to two thicker wires that support it,

as shown in (Fig. 3.4 (a)). One thick wire connects to the metal
case at the lamp’s base, while the other connects to the metal tip at
the centre of the base (Fig. 3.4 (b)). These form the two terminals
of the lamp, and are fixed in a way that they do not touch each
other. In such incandescent lamps, the filament gets hot and glows
to produce light.

Incandescent Lamp

Glass bulb Filament

Thick
wire

Thick
wire

Metal tip
(one
 temrinal)

Insulator
(support)

Thick
wire

Insulator

(a)

(b)
Fig. 3.4: (a) A

small incandescent
lamp used in a

torch (b) its
simplified drawing

showing the
connection of wires

to the terminals

However, my torch has a different
kind of lamp. In fact,  it cannot be
taken out of the torch as it is fixed
in it.
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C£ÉÃPÀ G¥ÀPÀgÀtUÀ½UÁV, £ÀªÀÄUÉ MAzÀQÌAvÀ ºÉZÀÄÑ «zÀÄåvï PÉÆÃ±ÀUÀ¼À CUÀvÀå«gÀ§ºÀÄzÀÄ. DzÀÝjAzÀ avÀæ 3.3 gÀ°è

vÉÆÃj¹gÀÄªÀAvÉ £ÁªÀÅ JgÀqÀÄ CxÀªÁ CzÀQÌAvÀ ºÉZÀÄÑ PÉÆÃ±ÀUÀ¼ÀtÄß C£ÀÄ¸ÀAzsÁ£À ªÀiÁqÀÄvÀÛªÉ. MAzÀQÌAvÀ ºÉZÀÄÑ PÉÆÃ±ÀUÀ¼À£ÀÄß

F jÃw eÉÆÃr¸ÀÄªÀÅzÀjAzÀ ªÀÄAqÀ®PÉÌ ºÉaÑ£À ¸ÀªÀÄAiÀÄzÀªÀgÉUÉ ªÀÄvÀÄÛ E®è ºÉaÑ£À «zÀÄåvï ±ÀQÛ ®¨sÀ« À̧ÄvÀÛzÉ.

D À̧QÛPÀgÀ «μÀAiÀÄUÀ¼ÀÄ:
¨Áålj JA§ ¥ÀzÀªÀ£ÀÄß MAzÀÄ PÉÆÃ±ÀPÀÆÌ §¼À̧ À̄ ÁUÀÄvÀÛzÉ. GzÁºÀgÀuÉUÉ,
£ÀªÀÄä ªÉÆ É̈Ê¯ï ¥sÉÆÃ£ïUÀ½UÉ ±ÀQÛ ¤ÃqÀÄªÀ MAzÀÄ PÉÆÃ±ÀPÀÆÌ £ÁªÀÅ ¨Áålj
JAzÉÃ PÀgÉAiÀÄÄvÉÛÃªÉ?

«zÀÄåvï §¯ïâ

F ZÀlÄªÀnPÉUÁV, ¤ªÀÄUÉ GμÀÚ¢Ã¥ÀÛ §¯ïâ (CxÀªÁ É̄Êmï§¯ïâ) EgÀÄªÀ
MAzÀÄ mÁZïð É̄Êmï CUÀvÀå«zÉ. ºÀ¼ÉAiÀÄ mÁZïðUÀ¼À°è EA¢UÀÆ EAvÀºÀ
§¯ïâUÀ½gÀÄvÀÛªÉ. ¤ªÀÄä ²PÀëPÀgÀ ̧ ÀºÁAiÀÄ¢AzÀ ¤ªÀÄä mÁZïð£À°è GμÀÚ¢Ã¥Àæ §¯ïâ
EgÀÄªÀÅzÀ£ÀÄß RavÀ¥Àr¹PÉÆ½îj.
 mÁZïð vÉUÉzÀÄPÉÆAqÀÄ CzÀgÀ §®â£ÀÄß ¥ÀjÃQë¹. ¤ÃªÀÅ K£À£ÀÄß

UÀªÀÄ¤¹¢ÝÃj? UÁf£À §¯ïâ£À ªÀÄzsÀåzÀ°è MAzÀÄ ̧ ÀtÚ vÀAw EgÀÄªÀÅzÀ£ÀÄß
¤ÃªÀÅ UÀªÀÄ¤¹¢ÝÃgÁ?

 FUÀ mÁZïð D£ï ªÀiÁr, §¯ïâ£À AiÀiÁªÀ s̈ÁUÀ É̈¼ÀUÀÄwÛzÉ? UÁf£À
§¯ïâ£À M¼ÀVgÀÄªÀ ̧ ÀtÚ vÀAwAiÀÄÄ ̈ É¼ÀUÀÄwÛzÉ. F ̈ É¼ÀUÀÄªÀ vÀAwAiÀÄ£ÀÄß
§¯ïâ£À ¦ü®ªÉÄAmï JAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ.

 ¤ªÀÄä ²PÀëPÀgÀ ̧ ÀºÁAiÀÄ¢AzÀ §¯ïâ C£ÀÄß ºÉÆgÀvÉUÉzÀÄ, J¯Áè PÀqÉ¬ÄAzÀ
CzÀ£ÀÄß UÀªÀÄ¤¹. ¦ü®ªÉÄAmï C£ÀÄß ºÉÃUÉ eÉÆÃr¯ÁVzÉ?

¦ü®ªÉÄAmï C£ÀÄß JgÀqÀÄ zÀ¥Àà£ÉAiÀÄ vÀAwUÀ½AzÀ eÉÆÃr¯ÁVgÀÄvÀÛzÉ (avÀæ
agÀ°è vÉÆÃj¹zÀAvÉMAzÀÄ zÀ¥Àà vÀAwAiÀÄÄ §¯ïâ£À PÉ¼À̈ sÁUÀzÀ ̄ ÉÆÃºÀzÀ
PÀªÀZÀPÉÌ C£ÀÄ À̧AzsÁ£À ªÀiÁqÀ̄ ÁVgÀÄvÀÛzÉ. ªÀÄvÉÆÛAzÀÄ zÀ¥Àà vÀAwAiÀÄÄ vÀ¼À̈ sÁUÀzÀ
ªÀÄzsÀåzÀ°ègÀÄªÀ ̄ ÉÆÃºÀzÀ vÀÄ¢UÉ C£ÀÄ À̧AzsÁ£ÀªÁVgÀÄvÀÛzÉ (avÀæ 3.4 (b)). EªÀÅ
§¯ïâ£À JgÀqÀÄ DUÀæUÀ¼À£ÀÄß gÀÆ¦ À̧ÄvÀÛªÉ ªÀÄvÀÄÛ EªÀÅ MAzÀPÉÆÌAzÀÄ vÁPÀzÀAvÉ
eÉÆÃr À̧®ànÖgÀÄvÀÛªÉ. EAvÀºÀ GμÀÚ¢Ã¥ÀÛ §¯ïâUÀ¼À°è ¦ü®ªÉÄAmï ©¹AiÀiÁV
¥ÀæPÁ²¸ÀÄvÁÛ É̈¼ÀPÀ£ÀÄß GvÀàwÛ ªÀiÁqÀÄvÀÛzÉ.

Gμ À Ú¢Ã¦Û §¯ïâ (¯ÉÊmï §¯ïâ)

(b)

avÀæ 3.4: (a) mÁZïð£À°è §¼À¸ÀÄªÀ
MAzÀÄ ¸ÀtÚ §¯ïâ bDUÀæUÀ½UÉ

vÀAwUÀ¼À C£ÀÄ À̧AzsÁ£ÀªÀ£ÀÄß vÉÆÃj À̧ÄªÀ
CzÀgÀ À̧gÀ¼À avÀæ.

DzÀgÉ, £À£Àß mÁZïð£À°è ̈ ÉÃgÉ jÃwAiÀÄ §¯ïâ
EzÉ. ¤d ºÉÃ¼ÀÄªÀÅzÁzÀgÉ CzÀÄ mÁZïð£À°è
C¼Àª Àr¸À®àn ÖgÀÄ ªÀ Åz ÀjAzÀ CzÀ£ ÀÄß
ºÉÆgÀvÉUÉAiÀÄ®Ä ¸ÁzsÀå«®è

ZÀlÄªÀnPÉ£Á«ÃUÀ UÀªÀÄ¤¸ÉÆÃt

UÁf£À §¯ïâ ¦ü®ªÉÄAmï
 À̧tÚ£ÉAiÀÄ vÀAw)

z À¥ À à£ ÉAi À Ä
vÀAw

zÀ¥À à£ÉAi ÀÄ
vÀAw

É̄ÆÃºÀzÀ vÀÄ¢

MAzÀÄ CUÀæ

CªÁºÀPÀ
DzsÁgÀ

zÀ¥ À à£ ÉAi ÀÄ
vÀAw

CªÁºÀPÀ

(a)
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LED Lamp
Many torches in use today have a Light Emitting Diode (LED) lamp, instead of an

incandescent lamp, as shown in Fig. 3.5.

Fig. 3.5: An LED lamp for torch

LED llamp

Activity 3.5: Let us observe

 Take an LED of any colour (Fig. 3.6) and
observe. Do you see any filament inside it?

 Notice the length of two wires attached to the
LED. Do you find one of those longer than the
other?
Unlike incandescent lamps, LEDs do not have

filaments (Fig. 3.6). They also have two terminals,
but one is positive (attached to a longer wire) and the
other is negative (the shorter wire). A torch may use one or more LEDs, sometimes of
different shapes, in its lamp.

After having learnt about the electric cell, battery, and electric lamps, we are now
ready to  make the torch lamp glow using an electric cell or battery.

Fig. 3.6: LED of different colours

Activity 3.6: Let us construct

 Take an electric cell, an incandescent lamp used in a torch, a cell holder, a lamp
holder, and four lengths of electric wire.

 Remove about 1 cm of the plastic covering from both ends of each wire to expose the
metal.
 Attach two wires to the two ends of the cell holder as shown in Fig. 3.7 (a).

3.2.4 Making an electric lamp glow using an electric cell or battery
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LED §¯ïâ
avÀæ 3.35 gÀ°è vÉÆÃj¹gÀÄªÀAvÉ, ¥Àæ̧ ÀÄÛvÀ §¼ÀPÉAiÀÄ°ègÀÄªÀ C£ÉÃPÀ mÁZïðUÀ¼À°è GμÀÚ¢Ã¥ÀÛ §¯ïâUÀ¼À

¸ÁÜ£ÀzÀ°è É̄Êmï J«ÄnAUï qÀAiÉÆÃqï LED§¯ïâUÀ½ªÉ.

 AiÀiÁªÀÅzÁzÀgÀÆ MAzÀÄ §tÚzÀ LEDAiÀÄ£ÀÄß vÉUÉzÀÄPÉÆAqÀÄ
CzÀ£ÀÄß UÀªÀÄ¤¹j (avÀæ 3.6) CzÀgÀ M¼ÀUÉ ¤ªÀÄUÉ
AiÀiÁªÀÅzÁzÀgÀÆ ¦ü®ªÉÄAmï PÀArvÉÃ?

 LEDUÉ eÉÆÃr À̧̄ ÁzÀ JgÀqÀÄ vÀAwUÀ¼À GzÀÝªÀ£ÀÄß UÀªÀÄ¤¹j.
Cª À ÅU À¼ À° è MAz À Ä v ÀAwAi À Ä Ä E£ ÉÆßAz ÀQ ÌAv À
GzÀÝªÁVgÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤¹¢ÝÃgÁ?
Gμ À Ú¢Ã¦Û §¯ï âU À½VAvÀ ©ü£ ÀßªÁV, LEDUÀ¼ À° è

¦ü®ªÉÄAmïUÀ¼ÀÄ EgÀÄªÀÅ¢®è (avÀæ 3.6). LEDUÀ½UÀÆ ̧ ÀºÀ JgÀqÀÄ avÀæ . 3.6: ««zsÀ §tÚUÀ¼À LEDUÀ¼ÀÄ

 MAzÀÄ «zÀÄåvï PÉÆÃ±À, mÁZïð£À°è §¼ÀPÉ ªÀiÁqÀÄªÀ MAzÀÄ Gμ ÀÚ¢Ã¥ÀÛ §¯ïâ, MAzÀÄ PÉÆÃ±ÀzÀ
ºÉÆÃ®Øgï, MAzÀÄ §¯ïâ ºÉÆÃ®Øgï ªÀÄvÀÄÛ £Á®ÄÌ GzÀÝ£ÉAiÀÄ vÀAwUÀ¼À£ÀÄß vÉUÉzÀÄPÉÆ½îj.

 ¥Àæw wAwAiÀÄ JgÀqÀÆ vÀÄ¢UÀ½AzÀ À̧ÄªÀiÁgÀÄ 1 Ȩ́A.«ÄÃ £ÀμÀÄÖ ¥Áè¹ÖPï PÀªÀZÀªÀ£ÀÄß vÉUÉzÀÄ M¼ÀV£À
É̄ÆÃºÀzÀ s̈ÁUÀ PÁtÄªÀAvÉ ªÀiÁr.

 avÀæ a) gÀ°è vÉÆÃj¹gÀÄªÀAvÉ PÉÆÃ±ÀzÀ ºÉÆÃ®Øgï£À JgÀqÀÆ vÀÄ¢UÀ½UÉ JgÀqÀÄ vÀAwUÀ¼À£ÀÄß
eÉÆÃr¹j.

avÀæ  3.5: mÁZïð£À°ègÀÄªÀ LED§¯ïâ

LED § ï̄â

ZÀlÄªÀnPÉ£Á«ÃUÀ UÀªÀÄ¤¸ÉÆÃt

DUÀæUÀ¼ÀÄ EgÀÄvÀÛªÉ. MAzÀÄ zsÀ£ÁUÀæ (GzÀÝ«gÀÄªÀ vÀAw) ªÀÄvÀÄÛ E£ÉÆßAzÀÄ IÄuÁUÀæ ( À̧tÚ«gÀÄªÀ vÀAw) MAzÀÄ
mÁZïð£À°è MAzÀÄ CxÀªÁ CzÀQÌAvÀ ºÉZÀÄÑ LEDUÀ¼À£ÀÄß §¼À̧ À§ºÀÄzÀÄ; PÉ®ªÀÅ ̈ Áj «©ü£Àß DPÁgÀzÀ LEDUÀ¼À£ÀÄß
§¼À̧ À̄ ÁUÀÄvÀÛzÉ.

«zÀÄåvï PÉÆÃ±À, ̈ Áålj ªÀÄvÀÄÛ «zÀÄåvï §¯ïâUÀ¼À §UÉÎ w½zÀÄPÉÆAqÀ £ÀAvÀgÀ, FUÀ £ÁªÀÅ MAzÀÄ «zÀÄåvï
PÉÆÃ±À CxÀªÁ ¨ÁåljAiÀÄ£ÀÄß §¼À¹ mÁZïð §¯ïâ£ÀÄß É̈¼ÀV À̧®Ä ¹zÀÞgÁVzÉÝÃªÉ.

«zÀÄåvï PÉÆÃ±À CxÀªÁ ̈ ÁåljAiÀÄ£ÀÄß §¼À¹ «zÀÄåvï §®â£ÀÄß ̈ É¼ÀV À̧ÄªÀÅzÀÄ.

ZÀlÄªÀnPÉ£Á«ÃUÀ vÀAiÀiÁj¸ÉÆÃt
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 Insert the cell in the holder such that its negative terminal is towards the spring side of
the holder (Fig. 3.7 (b). In case a cell holder is not available, fix the two wires to the
cell using electrical tape (Fig. 3.7 (c).

 Attach two wires to the screws of the lamp holder as shown in Fig. 3.8 (a). Fix the
lamp in the holder by turning it around in the holder (Fig. 3.8 (b). In case a lamp
holder is not available, use electrical tape to attach two wires to the two ends of the
lamp (Fig. 3.8 (c).

Now, we are ready to connect the cell to the lamp to make it glow.
 We will conduct this activity in two parts — prediction and observation. Some of the

ways in which the lamp and the cell can be connected are shown in Table 3.1.
 Predict, for each arrangement, if the lamp will glow or not and write your prediction

in Table 3.1.
 Now, connect the lamp and the cell, and observe if the lamp glows or not. Note

down your observation in Table 3.1. Also, for the lamps which glow, colour their
lass bulbs yellow.

Spring

Fig. 3.7: (a) An electric cell holder with two wires attached (b) An electric cell
inside the cell holder (c) Wires connected to an electric cell using electrical tape

(a) (b) (c)

Fig. 3.8: (a) An electric lamp holder with wires attached (b) An incandescent
lamp inside the lamp holder (c) Wires connected to incandescent torch lamp

with electrical tape

(a) (b) (c)
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 «zÀÄåvï PÉÆÃ±ÀªÀ£ÀÄß ºÉÆÃ®Øgï£À°è Ej¹zÁUÀ, CzÀgÀ IÄuÁUÀæ (-) ºÉÆÃ®Øgï£À°ègÀÄªÀ ¹àçAUï£À PÀqÉUÉ
EgÀÄªÀAvÉ £ÉÆÃrPÉÆ¼Àî̈ ÉÃPÀÄ. avÀæ bMAzÀÄªÉÃ¼É PÉÆÃ±ÀzÀ ºÉÆÃ®Øgï ® s̈Àå«®è¢zÀÝgÉ, «zÀÄåvï
mÉÃ¥À£ÀÄß §¼À¹ JgÀqÀÄ vÀAwUÀ¼À£ÀÄß PÉÆÃ±ÀPÉÌ £ÉÃgÀªÁV eÉÆÃr À̧§ºÀÄzÀÄ (avÀæc

 avÀæ a) gÀ°è vÉÆÃj¹zÀAvÉ §¯ïâ ºÉÆÃ®Øgï£À°ègÀÄªÀ ̧ ÀÆÌçUÀ½UÉ JgÀqÀÄ vÀAwUÀ¼À£ÀÄß C£ÀÄ À̧AzsÁ¤ À̧̈ ÉÃPÀÄ.
§¯ïâ£ÀÄß ºÉÆÃ®Øgï£À°è ElÄÖ wgÀÄV¹ ©VUÉÆ½ À̧̈ ÉÃPÀÄ. (avÀæb§¯ïâ ºÉÆÃ®Øgï ® s̈Àå«®è¢zÀÝgÉ,
«zÀÄåvï mÉÃ¥ï §¼À¹ JgÀqÀÄ vÀÄ¢UÀ½UÉ JgÀqÀÄ vÀAwUÀ¼À£ÀÄß eÉÆÃr É̈ÃPÀÄ. (avÀæc

FUÀ, §¯ïâ É̈¼ÀUÀ®Ä PÉÆÃ±ÀªÀ£ÀÄß §¯ïâUÉ eÉÆÃr À̧®Ä £ÁªÀÅ ¹zÀÞgÁVzÉÝÃªÉ.

 F ZÀlÄªÀnPÉAiÀÄ£ÀÄß JgÀqÀÄ s̈ÁUÀUÀ¼ÁV ¤ªÀð» À̧ÄvÀÛªÉ. CªÀÅUÀ¼ÉAzÀgÉ CAzÁdÄ ªÀÄvÀÄÛ «ÃPÀëuÉ. §¯ïâ

ªÀÄvÀÄÛ PÉÆÃ±ÀªÀ£ÀÄß C£ÀÄ À̧AzsÁ¤ À̧§ºÀÄzÁzÀ PÉ®ªÀÅ «zsÁ£ÀUÀ¼À£ÀÄß PÉÆÃμÀÖPÀ 3.1gÀ°è zÁR°¹zÀ

 ¥Àæw eÉÆÃqÀuÉAiÀÄ°è §¯ïâ ̈ É¼ÀUÀÄvÀÛzÉAiÉÄÃ CxÀªÁ E®èªÉÃ JA§ÄzÀ£ÀÄß ªÉÆzÀ̄ ÉÃ CAzÁdÄ ªÀiÁr

ªÀÄvÀÄÛ ¤ªÀÄä CAzÁd£ÀÄß PÉÆÃμÀÖPÀ 3.1 gÀ°è zÁR°¹j.

 FUÀ §¯ïâ ªÀÄvÀÄÛ PÉÆÃ±ÀªÀ£ÀÄß eÉÆÃr¹, §¯ïâ ̈ É¼ÀUÀÄvÀÛzÉAiÉÄÃ? JAzÀÄ «ÃQë¹j. ¤ªÀÄä «ÃPÀëuÉAiÀÄ£ÀÄß

PÉÆÃμÀÖPÀ 3.1 gÀ°è zÁR°¹j. ºÁUÉAiÉÄÃ, É̈¼ÀVzÀ UÁf£À §¯ïâUÀ½UÉ ºÀ¼À¢

§tÚªÀ£ÀÄß vÀÄA©j.

¹àçAUï

avÀæ 3.7: aJgÀqÀÄ vÀAwUÀ¼À£ÀÄß eÉÆÃr¹gÀÄªÀ «zÀÄåvï PÉÆÃ±ÀzÀ ºÉÆÃ®Øgï bPÉÆÃ±ÀzÀ ºÉÆÃ®Øgï£À°ègÀÄªÀ
«zÀÄåvï PÉÆÃ±À c«zÀÄåvï mÉÃ¥ï G¥ÀAiÉÆÃV¹ «zÀÄåvï PÉÆÃ±ÀPÉÌ vÀAwUÀ¼À£ÀÄß eÉÆÃr¹gÀÄªÀÅzÀÄ.

(a) (b) (c)

avÀæ 3.8: avÀAwUÀ¼À£ÀÄß eÉÆÃr¹gÀÄªÀ «zÀÄåvï §¯ïâ ºÉÆÃ®Øgï b§¯ïâ ºÉÆÃ®Øgï M¼ÀUÉ EgÀÄªÀ MAzÀÄ
GμÀÚ¢Ã¥ÀÛ §¯ïâ c«zÀÄåvï mÉÃ¥ï¤AzÀ GμÀÚ¢Ã¥ÀÛ mÁZïð §¯ïâUÉ C£ÀÄ À̧AzsÁ£À ªÀiÁrzÀ vÀAwUÀ¼ÀÄ.

(a) (b) (c)
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Table 3.1: Trying to make the lamp glow

S.No. Arrangement of cell and Lamp Prediction Observation

1.

2.

3.

4.

5.

6.

   Note: The lamps are not shown glowing in any circuit.
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PÉÆÃμ À ÖPÀ §¯ïâ C£ÀÄß É̈¼ÀV À̧®Ä ¥ÀæAiÀÄwß À̧ÄªÀÅzÀÄ

PÀæ. À̧A «zÀÄåvï PÉÆÃ±À ªÀÄvÀÄÛ §¯ïâ£À eÉÆÃqÀuÉ CAzÁdÄ «ÃPÀëuÉ

1.

2.

3.

4.

5.

6.

À̧ÆZÀ£É: AiÀiÁªÀÅzÉÃ ªÀÄAqÀzÀ°èAiÀÄÆ §¯ïâ É̈¼ÀUÀÄwÛgÀÄªÀzÀ£ÀÄß vÉÆÃj À̧̄ ÁV®è.
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The lamp glows in the arrangements at S.No. 1 and 6 and does not glow in the
remaining arrangements. Now, carefully look at the arrangements in which the lamp glows.
Compare these with those in which the lamp does not glow. Can you find the reason for the
difference?

3.2.5 An electrical circuit
The lamp glows when one terminal of the lamp is connected to one terminal of the

electric cell and the other terminal of the lamp to the other terminal of the cell as shown in
Fig. 3.9. This setup forms an electrical circuit, which provides a complete path for electric
current to flow through the lamp. The lamp glows only when current passes through the circuit.

The direction of electric current in an electrical circuit
is taken to be from the positive to the negative terminal of the
electric cell. When the terminals of the lamp are connected
with those of the electric cell by wires, the current passes
through the filament of the incandescent lamp and makes it
glow. With an incandescent lamp, it does not matter which of
its terminals connects to the positive or negative terminal of
the cell. The lamp will glow as long as the circuit is complete
and current flows through the filament.

FASCINATING FACTS
Sometimes, an incandescent lamp does not glow even when
connected to a cell. We say the lamp has ‘fused’ usually due to a
broken filament. A broken filament stops the flow of current,
preventing the lamp from glowing.

Let us now try to make an LED glow.

Activity 3.7: Let us experiment

 Take two electric cells, an LED of any colour, a cell holder that can fit two
cells (Fig. 3.8 (a), and two lengths of electric wire.

 Remove about 1 cm of the plastic covering from both ends of each wire to
expose the metal.

Fig. 3.9: An electrical circuit
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§¯ïâ PÀæªÀÄ À̧ASÉå 1 ªÀÄvÀÄÛ 6gÀ eÉÆÃqÀuÉUÀ¼À°è É̈¼ÀUÀÄvÀÛzÉ ªÀÄvÀÄÛ G½zÀ eÉÆÃqÀuÉUÀ¼À°è É̈¼ÀUÀÄªÀÅ¢®è.

FUÀ,À §¯ïâ ̈ É¼ÀUÀÄªÀ eÉÆÃqÀuÉAiÀÄ£ÀÄß eÁUÀgÀÆPÀvÉ¬ÄAzÀ UÀªÀÄ¤¹j. §¯ïâ ̈ É¼ÀUÀzÀ eÉÆÃqÀuÉAiÉÆA¢UÉ EªÀÅUÀ¼À£ÀÄß

ºÉÆÃ°¹j. F ªÀåvÁå¸ÀPÉÌ PÁgÀtªÀ£ÀÄß ¤ÃªÀÅ PÀAqÀÄ»rAiÀÄ§°ègÉÃ?

MAzÀÄ «zÀÄåvï ªÀÄAqÀ®
avÀæ 3.9 gÀ°è vÉÆÃj¹gÀÄªÀAvÉ, §¯ïâ£À MAzÀÄ DUÀæªÀ£ÀÄß «zÀÄåvï PÉÆÃ±ÀzÀ MAzÀÄ DUÀæPÉÌ ªÀÄvÀÄÛ §¯ïâ£À

E£ÉÆßAzÀÄ DUÀæªÀ£ÀÄß PÉÆÃ±ÀzÀ JgÀqÀ£ÉÃ DUÀæPÉÌ eÉÆÃr¹zÁUÀ §¯ïâ É̈¼ÀUÀÄvÀÛzÉ (avÀæ 3.9). F eÉÆÃqÀuÉAiÀÄÄ

MAzÀÄ «zÀÄåvï ªÀÄAqÀ®ªÀ£ÀÄß K¥Àðr¸ÀÄvÀÛzÉ. EzÀÄ §¯ïâ£À ªÀÄÆ®PÀ «zÀÄåvï ¥ÀæªÀ»¸À®Ä ̧ ÀA¥ÀÆtð ªÀiÁUÀðªÀ£ÀÄß

MzÀV À̧ÄvÀÛzÉ. ªÀÄAqÀ®zÀ ªÀÄÆ®PÀ «zÀÄåvï ¥ÀæªÀ»¹zÁUÀ ªÀiÁvÀæ §¯ïâ É̈¼ÀUÀÄvÀÛzÉ.

«zÀÄåvï ªÀÄAqÀ®zÀ°è «zÀÄåvï ¥ÀæªÁºÀzÀ ¢PÀÌ£ÀÄß «zÀÄåvï PÉÆÃ±ÀzÀ zsÀ£ÁUÀæ¢AzÀ

IÄuÁUÀæzÀªÀgÉUÉ vÉUÉzÀÄPÉÆ¼Àî̄ ÁUÀÄvÀÛzÉ. §¯ïâ£À DUÀæUÀ¼À£ÀÄß vÀAwUÀ¼À ªÀÄÆ®PÀ

«zÀÄåvï PÉÆÃ±ÀzÀ DUÀæºÀUÀ½UÉ eÉÆÃr¹zÁUÀ, «zÀÄåvï GμÀÚ¢Ã¥ÀÛ §¯ïâ£ï

¥ÀæªÁºÀªÀÅ ¦ü®ªÉÄAmï ªÀÄÆ®PÀ ºÁzÀÄºÉÆÃV CzÀ£ÀÄß ¥ÀæPÁ² À̧ÄªÀAvÉ ªÀiÁqÀÄvÀÛzÉ.

§¯ïâDUÀæUÀ¼À£ÀÄß PÉÆÃ±ÀzÀ AiÀiÁªÀÅzÉÃ DUÀæPÉÌ (zsÀ£À CxÀªÁ IÄt) eÉÆÃr À̧§ºÀÄzÀÄ.

ªÀÄAqÀ®ªÀÅ ¥ÀÆtðUÉÆAqÀÄ ¦ü®ªÉÄAmï ªÀÄÆ®PÀ «zÀÄåvï ¥ÀæªÀ» À̧ÄªÀªÀgÉUÉ

§¯ïâ ̈ É¼ÀUÀÄvÀÛ̄ ÉÃ EgÀÄvÀÛªÉ.

D À̧QÛzÁAiÀÄPÀ «μÀAiÀÄUÀ¼ÀÄ:
PÉ®ªÀÅ ̈ Áj MAzÀÄ GμÀÚ¢Ã¥ÀÛ §¯ïâ PÉÆÃ±ÀPÉÌ eÉÆÃr À̧®ànÖzÀÝgÀÆ ̈ É¼ÀUÀÄªÀÅ¢®è.
¦ü®ªÉÄAmï vÀÄAqÁVgÀÄªÀÅzÀjAzÀ §¯ïâ ‘¥ÀÆå¸ï’ DVzÉ JAzÀÄ £ÁªÀÅ ºÉÃ¼ÀÄvÉÛÃªÉ.
vÀÄAqÁzÀ ¦ü®ªÉÄAmï «zÀÄåvï ¥ÀæªÁºÀªÀ£ÀÄß vÀqÉUÀlÄÖvÀÛzÉ. §¯ïâ ¥ÀæPÁ²¸ÀzÀAvÉ
¤gÉÆÃ¢ü̧ ÀÄvÀÛzÉ.

FUÀ MAzÀÄ LED C£ÀÄß ̈ É¼ÀV À̧®Ä ¥ÀæAiÀÄwß̧ ÉÆÃt

avÀæ 3.9: «zÀÄåvï ªÀÄAqÀ®

ZÀlÄªÀnPÉ£Á«ÃUÀ ¥ÀæAiÉÆÃUÀ ªÀiÁqÉÆÃt
 JgÀqÀÄ «zÀÄåvï PÉÆÃ±ÀUÀ¼ÀÄ, AiÀiÁªÀÅzÉÃ §tÚzÀ MAzÀÄ LEDJgÀqÀÄ PÉÆÃ±ÀUÀ¼À£ÀÄß »rAiÀÄ§®è

MAzÀÄ PÉÆÃ±ÀzÀ ºÉÆÃ®Øgï (avÀæ a)gÀ°è vÉÆÃj¹zÀAvÉªÀÄvÀÄÛ JgÀqÀÄ £ÉÃgÀªÁzÀ «zÀÄåvï
vÀAwUÀ¼À£ÀÄß vÉUÉzÀÄPÉÆ½îj.

 ¥Àæw vÀAwAiÀÄ JgÀqÀÄ vÀÄ¢UÀ¼À É̄ÆÃºÀzÀ s̈ÁUÀªÀÅ PÁtÄªÀAvÉ À̧ÄªÀiÁgÀÄ 1
Ȩ́A.«ÄÃ ¥Áè¹ÖPï ºÉÆ¢PÉAiÀÄ£ÀÄß vÉUÉ¬Äj.
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Fig. 3.10: Making an LED glow
(c) (d)

 Connect the two wires to the cell holder as shown in
Fig. 3.10 (a).

 Insert two cells in the holder, taking care that for each
cell, its negative terminal is towards the spring side
of the holder (Fig. 3.10 (b) and the battery is ready
to use. How will you decide which is the positive
terminal of this battery?
The terminal of the holder which is connected to the
positive terminal of one cell is positive and the one
connected to the negative terminal of the other cell
is the negative terminal.

 Now, connect the free end of the battery positive
terminal wire to the longer wire of LED, and the free
end of the second wire to the shorter wire of LED
(Fig. 3.10 (c). Does the LED glow?

 Repeat the above step but interchange the wires
connected to the LED (Fig. 3.10 (d). Does the LED
glow again?
You would have observed that the LED glows in the

first case (Fig. 3.10 (c) and does not glow in the other (Fig.
3.10 (d). It is because the current can pass through the LED
in one direction only. The current passes through the LED
only when the positive terminal (longer wire) of the LED is
connected to the positive terminal of the battery, and
negative terminal (shorter wire) of the LED is connected to
the negative terminal of the battery. When current passes
through the LED, it glows. Always take care to connect an
LED correctly in a circuit to make it glow.

(a) (b)

Sometimes you may come across a device in which the cells are placed
side by side. Then, how are the terminals of the cells connected?

If you carefully look inside the battery
compartment, you will usually see a
thick wire or metal strip connecting
the positive terminal of one cell to the
negative terminal of the next. To help
with proper placement, ‘+’ and ‘–’
symbols are typically printed inside.

Dive Deeper
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avÀæ 3.10: LED UÀ¼À£ÀÄß ̈ É¼ÀUÀÄªÀAvÉ
ªÀiÁqÀÄªÀÅzÀÄ

(c) (d)

 avÀæ a)gÀ°è vÉÆÃj¹gÀÄªÀAvÉ D JgÀqÀÄ vÀAwUÀ¼À£ÀÄß
¨Áålj ºÉÆÃ®ØgïUÉ eÉÆÃr¹j.

 ºÉÆÃ®Øgï£À°è JgÀqÀÄ ¨Áålj PÉÆÃ±ÀUÀ¼À£ÀÄß C¼ÀªÀr¹j. ¥Àæw
PÉÆÃ±ÀzÀ IÄuÁUÀæ ¹àçAUï PÀqÉUÉ EgÀÄªÀAvÉ eÁUÀævÉÛ ªÀ»¹j (avÀæ
bªÀÄvÀÄÛ ̈ Áålj §¼ÀPÉUÉ ¹zÀÞªÁVzÉ. F ̈ ÁåljAiÀÄ°è
AiÀiÁªÀÅzÀÄ zsÀ£ÁUÀæ JA§ÄzÀÄ ¤ÃªÀÅ ºÉÃUÉ UÀÄgÀÄw¸ÀÄ«j?
ºÉÆÃ®Øgï£À°è MAzÀÄ PÉÆÃ±ÀzÀ zsÀ£ÁUÀæPÉÌ C£ÀÄ À̧AzsÁ£ÀªÁVgÀÄªÀ
DUÀæªÀÅ zsÀ£ÁvÀäPÀªÁVAiÀÄÆ ªÀÄvÉÆÛAzÀÄ PÉÆÃ±ÀzÀ IÄuÁUÀæPÉÌ
C£ÀÄ À̧AzsÁ£ÀªÁVgÀÄªÀ DUÀæªÀÅ IÄuÁvÀäPÀªÁVAiÀÄÆ EgÀÄvÀÛzÉ.

 FUÀ ¨ÁåljAiÀÄ zsÀ£ÁUÀæ vÀAwAiÀÄ£ÀÄß LEDAiÀÄ GzÀÝ£ÉAiÀÄ
vÀAwUÉ ªÀÄvÀÄÛ IÄuÁUÀæ vÀAwAiÀÄ£ÀÄß LEDAiÀÄ ̧ ÀtÚVgÀÄªÀ vÀAwUÉ
eÉÆÃr¹j (avÀæcLED̈ É¼ÀUÀÄvÀÛzÉAiÉÄÃ?

 ªÉÄÃ°£À ¥ÀzÀÞw LEDUÉ eÉÆÃr À̧̄ ÁzÀ vÀAwUÀ¼À£ÀÄß CzÀ®Ä-
§zÀ®Ä ªÀiÁrj (avÀædFUÀ LEDªÀÄvÉÛ ̈ É¼ÀUÀÄwÛzÉAiÉÄÃ?

ªÉÆzÀ® ̧ ÀAzÀ̈ sÀðzÀ°è (avÀæcLED̈ É¼ÀUÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ
UÀªÀÄ¤¹gÀ§ºÀÄzÀÄ. JgÀqÀ£ÉÃ ̧ ÀAzÀ̈ sÀðzÀ°è (avÀæ dLED ̈ É¼ÀUÀzÉÃ
EgÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤ À̧§ºÀÄzÀÄ. KPÉAzÀgÉ «zÀÄåvï ¥ÀæªÁºÀªÀÅ
LEDAiÀÄ°è PÉÃªÀ® MAzÀÄ ¢QÌ£À°è ªÀiÁvÀæ ¥ÀæªÀ» À̧§®èzÀÄ. LED AiÀÄÄ
zsÀ£ÁUÀæ (GzÀÝ£ÉAiÀÄ vÀAw) ̈ ÁåljAiÀÄ zsÀ£ÁUÀæPÀÌ ªÀÄvÀÄÛ IÄuÁUÀæ, ( À̧tÚvÀAw)
¨ÁåljAiÀÄ IÄuÁUÀæPÉÌ eÉÆÃr À̧®àmÁÖUÀ ªÀiÁvÀæ «zÀÄåvï ¥ÀæªÀ» À̧ÄvÀÛzÉ.
«zÀÄåvï ¥ÀæªÁºÀªÀÅ LED ªÀÄÄSÁAvÀgÀ ¥ÀæªÀ»¹zÁUÀ ªÀiÁvÀæ LED̈ É¼ÀUÀÄvÀÛzÉ.
DzÀÝjAzÀ ªÀÄAqÀ®zÀ°è LED AiÀÄ£ÀÄß ̧ ÀjAiÀiÁzÀ jÃwAiÀÄ°è eÉÆÃr À̧®Ä

eÁUÀævÉ ªÀ»¹j.

(a) (b)

PÉ®ªÀÅ À̧AzÀ̈ sÀðUÀ¼À°è ¤ÃªÀÅ PÉÆÃ±ÀUÀ¼À£ÀÄß ¥ÀPÀÌ¥ÀPÀÌzÀ°è Ej¹zÁUÀ ¸ÁzsÀ£ÀUÀ¼À£ÀÄßD¼ÀªÁV
¥Àj²Ã°¸ÉÆÃt £ÉÆÃrgÀ§ºÀÄzÀÄ. ºÁUÁzÀgÉ PÉÆÃ±ÀUÀ¼À DUÀæUÀ¼À£ÀÄß

ºÉÃUÉ C£ÀÄ À̧AzsÁ£À ªÀiÁrgÀÄvÀÛªÉ? ¤ÃªÀÅ ̈ Áålj
PÀA¥ÁmïðªÉÄAmï C£ÀÄß ̧ ÀÆPÀëöäªÁV UÀªÀÄ¤¹zÀgÉ,
MAzÀÄ PÉÆÃ±À zsÀ£ÁUÀæªÀ£ÀÄß ªÀÄvÉÆÛAzÀÄ PÉÆÃ±ÀzÀ
IÄuÁUÀæªÀ£ÀÄß C£ÀÄ À̧AzsÁ£À ªÀiÁrgÀÄªÀ zÀ¥Àà£ÉAiÀÄ
vÀAw CxÀªÁ ¯ÉÆÃºÀzÀ ¥ÀnÖAiÀÄ£ÀÄß ¤ÃªÀÅ

£ÉÆÃrgÀ§ºÀÄzÀÄ. PÉÆÃ±ÀUÀ¼À£ÀÄß À̧jAiÀiÁzÀ PÀæªÀÄzÀ°è eÉÆÃr À̧®Ä À̧ºÁAiÀÄªÁUÀÄªÀAvÉ
PÀA¥ÁmïðªÉÄAmï M¼À̈ sÁUÀzÀ°è ªÀÄvÀÄÛ aºÉßUÀ¼À£ÀÄß ̧ ÁªÀiÁ£ÀåªÁV ªÀÄÄ¢æ¹gÀÄvÁÛgÉ.
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3.2.6 Electric Switch
Let us first make a simple switch on our own.

How does a switch turn
on or off the torchlight?

Activity 3.8: Let us construct

 Collect two drawing pins, a safety pin (or a paper clip),
two wires, and a small piece of cardboard.

 Insert a drawing pin through the ring of the safety pin
and fix it to the cardboard piece, ensuring that the safety
pin can rotate freely (Fig. 3.11 (a).

 Fix the second drawing pin to the cardboard piece so the
free end of the safety pin can touch it (Fig. 3.11 (b).

 Connect a wire to each drawing pin — our switch is ready!
Let us now test our switch.

(a)

(b)

Activity 3.9: Let us test

 Connect the electric cell, lamp, and switch as shown in Fig.3.8
(a). Does the lamp glow?

 Rotate the free end of the safety pin till it touches the other
drawing pin as shown in Fig. 3.8 (b). Does the lamp glow
now?
When the safety pin touches both drawing pins, it closes the

gap and completes the path, and allows the current to flow. We call
this the ON position (Fig. 3.8 (b) where the circuit is closed and
current flows from the cell’s positive to negative terminal making
the lamp glow. When the safety pin does not touch the second
drawing pin, the gap in the circuit prevents current flow, and the
lamp does not glow. In this OFF position (Fig. 3.8 (a), we say that
the circuit is open.

Note that a switch can be placed anywhere in a circuit. A
switch is a simple device that either completes or breaks a circuit.
The switches used for lights and other devices at home work the
same way, though they are designed differently.

(b)

(a)

Fig. 3.12: An electrical
circuit with a switch in

(a) ‘OFF’ position
       (b) ‘ON’ position

Fig. 3.11: A switch
 (a) in ‘OFF’ position
(b) in ‘ON’ position
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«zÀÄåvï ¹éZï
ªÉÆzÀ°UÉ £ÁªÉÃ MAzÀÄ ̧ ÁzsÁgÀt ¹éZï C£ÀÄß vÀAiÀiÁj¸ÉÆÃt.

MAzÀÄ ¹éZï mÁZïð É̄Êl£ÀÄß
ºÉÃUÉ D£ï CxÀªÁ D¥sï
ªÀiÁqÀÄvÀÛzÉ?

 JgÀqÀÄ qÁæ¬ÄAUï ¦£ïUÀ¼ÀÄ, MAzÀÄ Ȩ́Ã¦üÖ ¦£ï (CxÀªÁ ¥ÉÃ¥Àgï
Qè¥ï) JgÀqÀÄ ªÉÊgïUÀ¼ÀÄ ªÀÄvÀÄÛ MAzÀÄ ̧ ÀtÚ PÁqïð É̈ÆÃqïð ZÀÆgÀ£ÀÄß
À̧AUÀæ»¹j.

 Ȩ́Ã¦ÖÃ¦£ï£À GAUÀÄgÀzÉÆ¼ÀUÉ MAzÀÄ qÁæ¬ÄAUï ¦£Àß£ÀÄß vÀÆj¹
PÁqïð ̈ ÉÆÃqïðUÉ ZÀÄaÑ ̧ ÉÃ¦üÖ¦£ï ̧ ÀgÀ¼ÀªÁV wgÀÄUÀÄªÀAvÉ C¼ÀªÀr¹
(avÀæ a

 JgÀqÀ£ÉÃ qÁæ¬ÄAUï ¦£Àß£ÀÄß PÁqïð É̈ÆÃqïðUÉ ZÀÄaÑ, Ȩ́Ã¦üÖ¦£ï£À
SÁ° vÀÄ¢AiÀÄ£ÀÄß À̧à²ð À̧ÄªÀAvÉ EgÀ° (avÀæb

 ¥Àæw qÁæ¬ÄAUï ¦£ïUÉ MAzÉÆAzÀÄ ªÉÊgï C£ÀÄß eÉÆÃr¹j. FUÀ
£ÀªÀÄä ¹éZï ¹zÀÞ!

FUÀ £ÀªÀÄä ¹éZï C£ÀÄß ¥ÀjÃQȩ̈ ÉÆÃt

(a)

(b)

 «zÀÄåvï PÉÆÃ±À, §¯ïâ, ªÀÄvÀÄÛ ¹éZÀÑ£ÀÄß avÀæ a) gÀ°è vÉÆÃj¹zÀAvÉ
eÉÆÃr¹j. FUÀ §¯ïâ É̈¼ÀUÀÄwÛzÉAiÉÄÃ?

 Ȩ́Ã¦üÖ¦£ï£À SÁ° vÀÄ¢AiÀÄ£ÀÄß avÀæ b)gÀ°è vÉÆÃj¹zÀAvÉ JgÀqÀ£ÉÃ
qÁæ¬ÄAUï ¦£ïUÉ ̧ Àà²ð¸ÀÄªÀAvÉ wgÀÄV¹ FUÀ §¯ïâ ̈ É¼ÀUÀÄwÛzÉAiÉÄÃ?

Ȩ́Ã¦üÖ ¦£ï JgÀqÀÆ qÁæ¬ÄAUï ¦£ïUÀ¼À£ÀÄß ̧ Àà²ð¹zÁUÀ, ªÀÄzsÀåzÀ CAvÀgÀªÀÅ
ªÀÄÄZÀÑ®àlÖ ªÀiÁUÀðªÀÅ ¥ÀÇtðUÉÆ¼ÀÄîvÀÛzÉ. EzÀÄ «zÀÄåvï ¥ÀæªÁºÀªÀ£ÀÄß ¥ÀæªÀ» À̧ÄªÀAvÉ
ªÀiÁqÀÄvÀÛzÉ. EzÀ£ÀÄß ‘D£ï’ ¹Üw J£ÀÄßvÉÛÃªÉ (avÀæ bE°è ªÀÄAqÀ®ªÀÅ
¥ÀÆtðUÉÆAqÀÄ, ¨ÁåljAiÀÄ zsÀ£ÀzÀÄæªÀ¢AzÀ IÄuÁUÀæPÉÌ «zÀÄåvï ¥ÀæªÀ»¹ §¯ïâ
É̈¼ÀUÀÄvÀÛzÉ. ̧ ÉÃ¦üÖ ¦£ï JgÀqÀ£ÉÃ ¦£ï C£ÀÄß ̧ Àà²ð À̧¢zÁÝUÀ ªÀÄAqÀ®zÀ°è CAvÀgÀ«zÀÄÝ

«zÀÄåvï ¥ÀæªÁºÀªÀÅ ¤AvÀÄ ºÉÆÃUÀÄvÀÛzÉ. EzÀ£ÀÄß ‘D¥sï’ ªÀiÁrzÀ ¹Üw J£ÀÄßvÉÛÃªÉ.
(avÀæaF ¹ÜwAiÀÄ£ÀÄß £ÁªÀÅ vÉgÉzÀ ªÀÄAqÀ® J£ÀÄßvÉÛÃªÉ.

ªÀÄAqÀ®zÀ°è J°è É̈ÃPÁzÀgÀÆ ¹éZÀÑ£ÀÄß C¼ÀªÀr¸À§ºÀÄzÀÄ JA§ÄzÀ£ÀÄß
UÀªÀÄ¤¹j. ¹éZï JA§ÄzÀÄ ªÀÄAqÀ®ªÀ£ÀÄß ¥ÀÆtðUÉÆ½¸ÀÄªÀ CxÀªÁ PÀrvÀUÉÆ½ À̧ÄªÀ
MAzÀÄ ̧ ÀgÀ¼À ̧ ÁzsÀ£ÀªÁVzÉ. ªÀÄ£ÉUÀ¼À°è ̄ ÉÊmïUÀ¼ÀÄ ªÀÄvÀÄÛ EvÀgÀ G¥ÀPÀgÀtUÀ½UÁV
§¼À̧ ÀÄªÀ ¹éZïUÀ¼ÀÄ «©ü£Àß «£Áå À̧UÀ¼À£ÀÄß ºÉÆA¢zÀÝgÀÆ, CªÀÅUÀ¼ÀÄ PÉ® À̧ ªÀiÁqÀÄªÀ
«zsÁ£À MAzÉÃ DVgÀÄvÀÛzÉ.

(b)

(a)

avÀæ 3.12: ¹éZï ºÉÆA¢gÀÄªÀ
«zÀÄåvï ªÀÄAqÀ®

a‘D¥sï’ ªÀiÁrzÀ ¹ÜwAiÀÄ°è
b‘D£ï’ ªÀiÁrzÀ ¹ÜwAiÀÄ°è

avÀæ 3.11: MAzÀÄ ¹éZï
a‘D¥sï’ ªÀiÁrzÀ ¹ÜwAiÀÄ°è
b‘D£ï’ ªÀiÁrzÀ ¹ÜwAiÀÄ°è

ZÀlÄªÀnPÉ£Á«ÃUÀ vÀAiÀiÁj¸ÉÆÃt

ZÀlÄªÀnPÉ£Á«ÃUÀ ¥ÀæAiÉÆÃUÀ ªÀiÁqÉÆÃt
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The various components of an electrical circuit
can be represented by symbols shown in Table 3.2.

Table 3.2: Electrical components and their symbols

In the symbol for an electric cell, the
long line represents the positive terminal,
while the short line represents the negative
terminal (Fig. 3.13 (a).

Can we represent the
circuits in a simpler
manner?

S.No. Electrical component Symbol

1. Electrical cell

2. Battery

3. Electric lamp

4. Light Emitting Diode (LED)

5. Switch is ‘ON’ position

6. Switch in ‘OFF’ position

7. Wire

Fig. 3.13 (a)Positive and negative
terminals in the symbol of a Cell

+ –

3.3 Circuit Diagrams
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«zÀÄåvï ªÀÄAqÀ®zÀ ««zsÀ s̈ÁUÀUÀ¼À£ÀÄß ¥ÀnÖ 3.2gÀ°è
vÉÆÃj¹gÀÄªÀ aºÉßUÀ¼À ªÀÄÆ®PÀ ̧ ÀÄ® s̈ÀªÁV ̧ ÀÆa À̧§ºÀÄzÀÄ.

PÉÆÃμÀÖPÀ «zÀÄåvï ªÀÄAqÀ®zÀ WÀlPÀUÀ¼ÀÄ ªÀÄvÀÄÛ CªÀÅUÀ¼À aºÉßUÀ¼ÀÄ

MAzÀÄ «zÀÄåvï PÉÆÃ±ÀzÀ aºÉßAiÀÄ°ègÀÄªÀ
GzÀÝªÁzÀ ®A§ ̄ ÉÃSÉAiÀÄÄ zsÀ£ÁUÀæªÀ£ÀÄß ªÀÄvÀÄÛ UÁvÀæzÀ°è
aPÀÌzÁzÀ ºÁUÀÆ zÀ¥ÀàªÁVgÀÄªÀ gÉÃSÉAiÀÄÄ IÄuÁUÀæªÀ£ÀÄß
À̧Æa À̧ÄvÀÛzÉ. avÀæ a)

£ÁªÀÅ ªÀÄAqÀ®UÀ¼À£ÀÄß E£ÀÆß
¸ À g À¼ ÀªÁz À jÃwAi À Ä° è
¥Àæw¤¢ü̧ À§ºÀÄzÉÃ?

PÀæ. À̧A. «zÀÄåvï WÀlPÀUÀ¼ÀÄ aºÉßUÀ¼ÀÄ

1. «zÀÄåvï PÉÆÃ±À

2. ¨Áålj

3. «zÀÄåvï §®Äâ

4. É̈¼ÀPÀÄ ̧ ÀÆ À̧ÄªÀ qÉÊAiÉÆÃqï (LED)

5. ‘D£ï’ ªÀiÁrzÀ ¹ÜwAiÀÄ°ègÀÄªÀ ¹éZï

6. ‘D¥sï’ ªÀiÁrzÀ ¹ÜwAiÀÄ°ègÀÄªÀ ¹éZï

7. ªÉÊgï/ vÀAw

avÀæ 3.13azsÀ£À ªÀÄvÀÄÛ IÄt zsÀÄæªÀUÀ¼À
aºÉßUÀ¼À£ÀÄß ºÉÆA¢gÀÄªÀ «zÀÄåvï PÉÆÃ±À

+ –

3.3 «zÀÄåvï ªÀÄAqÀ®zÀ avÀæUÀ¼ÀÄ
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In the symbol for an LED, the triangle points
to the direction in which the current can flow. The
two arrows indicate that light is emitted by an LED
(Fig. 3.13 (b).

Activity 3.10: Let us draw

 Using symbols shown in Table 3.2, draw the circuit diagram of an electrical circuit
given in Fig. 3.12 (a) and Fig. 3.10 (c).
Are your circuit diagrams similar to Fig. 3.14 (a) and Fig. 3.14 (b) respectively?

Fig. 3.14: A circuit diagram (a) with an incandescent lamp (b) with an LED lamp
(a) (b)

3.4 Types of Electrical Circuits

By using symbols to represent electrical components, it is easier to draw and understand
electrical circuits. A representation of an electrical circuit using symbols is called its circuit
diagram.

Fig. 3.13(b) : Positive and negative
terminals in the symbol of an LED

+ –

Dive Deeper
International organisations, such as the International
Electrotechnical Commission (IEC), American National
Standards Institute (ANSI), and the Institute of Electrical and
Electronics Engineers (IEEE) create standard symbols for
electrical and electronic parts. Using the same symbols across
the world helps people from different countries and industries
understand each other easily.

How does one connect multiple lamps in the circuit?
3.4.1 Series Conncection
What happens when bulbs are connected one after another?

 Take a 4-cell holder and four cells, three lamp holders and three lamps, a switch
with wires.

Activity 3.11: Let us Observe
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LEDaºÉßAiÀÄ°ègÀÄªÀ wæPÉÆÃ£ÀªÀÅ «zÀÄåvï ¥ÀæªÁºÀªÀÅ
ºÀjAiÀÄÄªÀ ¢PÀÌ£ÀÄß ̧ ÀÆa À̧ÄvÀÛzÉ. CzÀgÀ ªÉÄÃ°gÀÄªÀ JgÀqÀÄ ̧ ÀtÚ
¨ÁtzÀ UÀÄgÀÄvÀÄUÀ¼ÀÄ LEDªÀÄÆ®PÀ ̈ É¼ÀPÀÄ ºÉÆgÀ§gÀÄwÛgÀÄªÀÅzÀ£ÀÄß
w½ À̧AiÀÄÄvÀÛªÉ. (avÀæb

 PÉÆÃμÀÖPÀ  gÀ°è ¤ÃqÀ̄ ÁzÀ aºÉßUÀ¼À£ÀÄß G¥ÀAiÉÆÃV¹, avÀæ a)ªÀÄvÀÄÛ avÀæ c) gÀ°è
¤ÃqÀ̄ ÁzÀ «zÀÄåvï ªÀÄAqÀ®UÀ¼À avÀæªÀ£ÀÄß ©r¹j.
¤ªÀÄä ªÀÄAqÀ® avÀæUÀ¼ÀÄa)ªÀÄvÀÄÛ avÀæ b)gÀAvÉ EªÉAiÉÄÃ?

Fig. 3.14: MAzÀÄ ªÀÄAqÀ® avÀæ aGμÀÚ¢Ã¥ÀÛ §¯ïâ bLED§¯ïâ

(a) (b)

avÀæ 3.13(b) : LED aºÉßAiÀÄ°è zsÀ£ÁvÀäPÀ ªÀÄvÀÄÛ
IÄuÁvÀäPÀ vÀÄ¢UÀ¼ÀÄ

+ –

D¼ÀªÁV
¥Àj²Ã°¸ÉÆÃt

EAlgï£ÁåμÀ£À̄ ï J É̄PÉÆÖçÃQßPÀ̄ ï PÀ«ÄμÀ£ï IECCªÉÄÃjPÀ£ï £ÁåμÀ£À̄ ï
¸ÁÖöåAqÀqïìð E¤ì÷ÖlÆåmï ANSIªÀÄvÀÄÛ E¤ì÷ÖlÆåmï D¥sï J É̄QÖçPÀ̄ ï
CAqï J É̄PÁÖç¤Pïì EAf¤AiÀÄgïì IEEE£ÀAvÀºÀ CAvÀgÀgÁ¶ÖçÃAiÀÄ ̧ ÀA Ȩ́ÜUÀ¼ÀÆ
«zÀÄåvï ªÀÄvÀÄÛ J¯ÉPÁÖç¤Pï s̈ÁUÀUÀ½UÁV ¥ÀæªÀiÁtÂvÀ aºÉßUÀ¼À£ÀÄß gÀÆ¦¹ªÉ.
¥Àæ¥ÀAZÀzÁzÀåAvÀ MAzÉÃ jÃwAiÀÄ aºÉßUÀ¼À£ÀÄß §¼À̧ ÀÄªÀÅzÀjAzÀ ««zsÀ zÉÃ±ÀUÀ¼À
d£ÀgÀÄ ªÀÄvÀÄÛ G¢ÝªÉÄUÀ¼ÀÄ ¥ÀgÀ À̧àgÀ À̧Ä® s̈ÀªÁV CxÀð ªÀiÁrPÉÆ¼Àî®Ä
À̧ºÁAiÀÄªÁUÀÄvÀÛzÉ.

ªÀÄAqÀ®zÀ°è MAzÀQÌAvÀ ºÉZÀÄÑ §¯ïâUÀ¼À£ÀÄß ºÉÃUÉ eÉÆÃr À̧̈ ÉÃPÀÄ?

±ÉæÃtÂ eÉÆÃqÀuÉ
§¯ïâUÀ¼À£ÀÄß MAzÁzÀ £ÀAvÀgÀ MAzÀgÀAvÉ eÉÆÃr¹zÁUÀ K£ÁUÀÄvÀÛzÉ?

  4- PÉÆÃ±ÀUÀ¼À ºÉÆÃ®Øgï ªÀÄvÀÄÛ £Á®ÄÌ «zÀÄåvï PÉÆÃ±ÀUÀ¼ÀÄ, ªÀÄÆgÀÄ §¯ïâ

ºÉÆÃ®ØgïUÀ¼ÀÄ ªÀÄvÀÄÛ ªÀÄÆgÀÄ §¯ïâUÀ¼ÀÄ, ªÉÊgïUÀ½gÀÄªÀ ¹éZï C£ÀÄß vÉUÉzÀÄPÉÆ½î.

ZÀlÄªÀnPÉ£Á«ÃUÀ ¥Àj²Ã°¸ÉÆÃt

«zÀÄåvï G¥ÀPÀgÀtUÀ¼À£ÀÄß vÉÆÃj À̧®Ä aºÉßUÀ¼À£ÀÄß §¼À̧ ÀÄªÀÅzÀjAzÀ «zÀÄåvï ªÀÄAqÀ®ªÀ£ÀÄß awæ̧ ÀÄªÀÅzÀÄ
ªÀÄvÀÄÛ CxÀð ªÀiÁrPÉÆ¼ÀÄîªÀÅzÀÄ À̧Ä® s̈ÀªÁUÀÄvÀÛzÉ. aºÉßUÀ¼À£ÀÄß G¥ÀAiÉÆÃV¹ MAzÀÄ «zÀÄåvï ªÀÄAqÀ®ªÀ£ÀÄß
¥Àæw¤¢ü̧ ÀÄªÀÅzÀ£ÉßÃ «zÀÄåvï ªÀÄAqÀ® avÀæ J£ÀÄßvÉÛÃªÉ.

ZÀlÄªÀnPÉ£Á«ÃUÀ avÀæ ©r¸ÉÆÃt

3.4«zÀÄåvï ªÀÄAqÀ®UÀ¼À «zsÀUÀ¼ÀÄ
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Fig. 3.15(a) Bulbs are
connected in series

 Make a battery with a 4-cell holder attached to wires and insert four cells in it.

 Take three lamps inserted in lamp holders with attached wires.

 Take a switch and connecting wires.

 Connect the three lamps one after another (end-to-end) as

shown in Figure 3.15 (a).

 Now, connect the three lamps with the battery setup and the

switch (key) as shown in Fig. 3.15 (b).

 Close the switch and observe the bulbs Fig.3.15 (c)

 Do the lamps glow when the switch is closed (ON)?

 You would have noticed that the lamps glow. This is because

the electric current passes through all the lamps, and the

circuit is closed (ON condition).

 Next, remove any one lamp from its holder, then switch on

the circuit (Fig. 3.15 (d)

 What do you observe about the glow of the lamps?

 You would have noticed that the lamps do not glow in this

second case. This is because removing one bulb creates a

gap in the circuit, which leads to an open circuit condition.

Fig. 3.15(b) A series
circuit consisting of bulbs,

a battery and a switch

Then electricity does not pass through the circuit.

 This type of connection in an electrical circuit is a series connection. In an electric

circuit, the components are connected one after another in a single path for the current

to flow, which is called a series connection of electric circuits.

3.4.2 Parallel Conncection
Have you ever noticed that some electrical appliances in your home are working while

others are turned off?

 Take two cell holder and two cells insert them into the holder to make battery, three

lamps with holders attached wires and a switch with wires.

Fig. 3.15(c) A series
circuit of bulbs with the

closed switch

Fig. 3.15(d) A series
circuit with two bulbs

Activity 3.12: Let us Experiment
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 ªÉÊgïUÀ½UÉ ̧ É̄ ï ºÉÆÃ®Øgï C£ÀÄß eÉÆÃr¹, CzÀgÀ°è £Á®ÄÌ «zÀÄåvï PÉÆÃ±ÀUÀ¼À£ÀÄß
ElÄÖ ̈ ÁåljAiÀÄ£ÀÄß vÀAiÀiÁj¹j.

 ªÀÄÆgÀÄ §¯ïâ ºÉÆÃ®ØgïUÀ¼À°è ªÀÄÆgÀÄ §¯ïâUÀ¼À£ÀÄß ºÁQ, ¥ÀæwAiÉÆAzÀPÀÆÌ
ªÉÊgïUÀ¼À£ÀÄß eÉÆÃr¹j.

 MAzÀÄ ¹éZï ªÀÄvÀÄÛ À̧A¥ÀQð À̧ÄªÀ ªÉÊgïUÀ¼À£ÀÄß vÉUÉzÀÄPÉÆ½îj
 avÀæ a)gÀ°è vÉÆÃj¹zÀAvÉ ªÀÄÆgÀÄ §¯ïâUÀ¼À£ÀÄß MAzÁzÀ £ÀAvÀgÀ

MAzÀgÀAvÉ eÉÆÃr¹j.
 FUÀ, ªÀÄÆgÀÄ §¯ïâUÀ¼À eÉÆÃqÀuÉAiÀÄ£ÀÄß ̈ Áålj Ȩ́l¥ï ªÀÄvÀÄÛ ¹éZï£ÉÆA¢UÉ

avÀæ b) gÀ°è vÉÆÃj¹zÀAvÉ À̧A¥ÀQð¹j.
 ¹éZï C£ÀÄß ªÀÄÄaÑzÁUÀ §¯ïâUÀ¼À£ÀÄß UÀªÀÄ¤¹j. avÀæ c)
 ¹éZï ªÀÄÄaÑzÁUÀ §¯ïâUÀ¼ÀÄ ̈ É¼ÉAiÀÄÄvÀÛªÉAiÉÄÃ?
 §¯ïâUÀ¼ÀÄ ¨É¼ÀUÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤¸ÀÄwÛÃj. KPÉAzÀgÉ ªÀÄAqÀ®ªÀÅ

¥ÀÆtðUÉÆAqÁUÀ, «zÀÄåvï ¥ÀæªÁºÀªÀÅ J¯Áè §¯ïâUÀ¼À ªÀÄÆ®PÀ ºÀjAiÀÄÄvÀÛzÉ.
 vÀzÀ£ÀAvÀgÀ, CzÀgÀ ºÉÆÃ®Øgï¤AzÀ AiÀiÁªÀÅzÁzÀgÀÆ MAzÀÄ §¯ïâ C£ÀÄß vÉUÉzÀÄ

ºÁQj, £ÀAvÀgÀ ªÀÄAqÀ®ªÀ£ÀÄß D£ï ªÀiÁrj. (avÀæ d
 §¯ïâUÀ¼À ¥ÀæPÁ±ÀzÀ §UÉÎ ¤ÃªÉÃ£ÀÄ UÀªÀÄ¤¹¢ÝÃgÁ?
 F JgÀqÀ£ÉÃ À̧AzÀ̈ sÀðzÀ°è §¯ïâUÀ¼ÀÄ É̈¼ÀUÀÄªÀÅ¢®è JA§ÄzÀÄ ¤ªÀÄä UÀªÀÄ£ÀPÉÌ

§A¢gÀÄvÀÛzÉ. KPÉAzÀgÉ MAzÀÄ §¯ïâ C£ÀÄß vÉUÉzÀÄºÁQzÁUÀ ªÀÄAqÀ®zÀ°è
CAvÀgÀ (SÁ°eÁUÀ) GAmÁUÀÄvÀÛzÉ. EzÀÄ C¥ÀÆtð ªÀÄAqÀ®PÉÌ JqÉ
ªÀiÁrPÉÆqÀÄvÀÛzÉ. EzÀjAzÁV «zÀÄåvï ªÀÄAqÀ®zÀ ªÀÄÆ®PÀ ºÀjAiÀÄÄªÀÅ¢®è.

 «zÀÄåvï ªÀÄAqÀ®zÀ°è£À EAvÀºÀ eÉÆÃqÀuÉAiÀÄ£ÀÄß ‘±ÉæÃtÂ eÉÆÃqÀuÉ’ J£ÀÄßvÁÛgÉ.
«zÀÄåvï ªÀÄAqÀ®zÀ°è «zÀÄåvï ¥ÀæªÀ» À̧®Ä «zÀÄåvï G¥ÀPÀgÀtUÀ¼À£ÀÄß MAzÁzÀ
£ÀAvÀgÀ MAzÀgÀAvÉ MAzÉÃ ªÀiÁUÀðzÀ°è eÉÆÃr¹zÀÝgÉ, CzÀ£ÀÄß «zÀÄåvï ªÀÄAqÀ®zÀ
‘±ÉæÃtÂ eÉÆÃqÀuÉ’ J£ÀÄßvÁÛgÉ.

ZÀlÄªÀnPÉ£Á«ÃUÀ ¥ÀæAiÉÆÃUÀ ªÀiÁqÉÆÃt

̧ ÀªÀiÁAvÀgÀ eÉÆÃqÀuÉ (¸ÀAzsÁ£À)
¤ªÀÄä ªÀÄ£ÉAiÀÄ°è PÉ®ªÀÅ «zÀÄåvï G¥ÀPÀgÀtUÀ¼ÀÄ PÉ® À̧ ªÀiÁqÀÄwÛzÀÝgÉ, E£ÀÄß PÉ®ªÀÅ D¥sï DVgÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ

JAzÁzÀgÀÆ UÀªÀÄ¤¹¢ÝgÁ?

 JgÀqÀÄ Ȩ́̄ ï ºÉÆÃ®ØgïUÀ¼À£ÀÄß vÉUÉzÀÄPÉÆAqÀÄ JgÀqÀÄ «zÀÄåvï PÉÆÃ±ÀUÀ¼À£ÀÄß ºÉÆÃ®Øgï£À°èlÄÖ ¨Áålj
vÀAiÀiÁj¹j. ªÀÄÆgÀÄ §¯ïâUÀ¼À£ÀÄß ºÉÆÃ®ØgïUÀ¼À ̧ ÀªÉÄÃvÀ vÉUÉzÀÄPÉÆAqÀÄ CªÀÅUÀ½UÉ ªÉÊgï C¼ÀªÀr¹ ªÀÄvÀÄÛ
vÀAwUÀ½AzÀ eÉÆÃr¹ªÀ MAzÀÄ ¹éZï£ÀÄß vÉUÉzÀÄPÉÆ½î

avÀæ aªÀÄÆgÀÄ §¯ïâUÀ¼À
±ÉæÃtÂ ̧ ÀAzsÁ£À

avÀæb§¯ïÓUÀ¼ÀÄ ¨Áålj
ªÀÄvÀÄÛ ¹éZïUÀ½AzÀ

PÀÆrzÀ ±ÉæÃtÂ ̧ ÀAzsÁ£À

avÀæ cªÀÄÄaÑzÀ
¹éZïUÀ½AzÀ PÀÆrzÀ
§¯ïâUÀ¼À ±ÉæÃtÂ

ªÀÄAqÀ®

avÀæ d
JgÀqÀÄ §¯ïâUÀ½AzÀ PÀÆrzÀ

±ÉæÃtÂ ªÀÄAqÀ®
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 Connect three lamp holders of wires as follows: all first

terminal wires to one side and a second terminal to the

other side of each lamp holder (Fig. 3.16 (a).

 Connect the battery, the bulbs, and the switch (Fig.3.16(b).

 Now, switch (ON) and observe the lamps (Fig. 3.16 (c).

Do all the bulbs glow?

 Yes, all the bulbs will glow.

 Next, remove any one bulb from the holder and check the

bulb's glow (Fig. 3.16 (d).

 Does any bulb not glow?

 You will notice that the other two lamps are still glowing

even when one lamp is removed.

 When the switch is ON, all the lamps are glowing because

there are three separate paths for the current to flow. When

one lamp is removed, the other two lamps remain working

because they are still connected to the battery through their

separate paths. This provides current paths through each

of the lamps independently.

An electric circuit where first terminal components

are connected to the one side second terminals are connected

other side is called a parallel connection. In this circuit,

multiple paths are created for the current to flow.

Fig. 3.16(a) Bulbs are
connected in parallel

Fig. 3.16(b) A parallel
circuit consisting of bulbs,

a battery and a switch

Fig. 3.16(c) A parallel
circuit of bulbs with the

closed switch

Fig. 3.16(d) A
parallel circuit with

two bulbs
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 ªÀÄÆgÀÄ §¯ïâUÀ¼À ªÉÆzÀ® zsÀÄæªÀzÀ ªÉÊgïUÀ¼À£ÀÄß MAzÀÄ vÀÄ¢UÉ ªÀÄvÀÄÛ

JgÀqÀ£ÉÃ zsÀÄæªÀzÀ ªÉÊgïUÀ¼À£ÀÄß ªÀÄvÉÆÛAzÀÄ vÀÄ¢UÉ avÀæzÀ°è vÉÆÃj¹gÀÄªÀAvÉ

eÉÆÃr¹j (avÀæ a

 ¨Áålj, §¯ïâUÀ¼ÀÄ ªÀÄvÀÄÛ ¹éZïUÀ¼À£ÀÄß C£ÀÄ À̧AzsÁ£À ªÀiÁr (avÀæ b

 FUÀ ¹éZï D£ï ªÀiÁr §¯ïâUÀ¼À£ÀÄß UÀªÀÄ¤¹ (avÀæ cJ¯Áè

§¯ïâUÀ¼ÀÄ ̈ É¼ÀUÀÄwÛªÉAiÉÄÃ?

 ºËzÀÄ, J¯Áè §¯ïâUÀ¼ÀÄ É̈¼ÀUÀÄwÛªÉ.

 vÀzÀ£ÀAvÀgÀ, MAzÀÄ ºÉÆÃ®Øgï¤AzÀ AiÀiÁªÀÅzÁzÀgÀÆ MAzÀÄ §¯ïâ C£ÀÄß

vÉUÉzÀÄºÁQ, G½zÀ §¯ïâUÀ¼ÀÄ ̈ É¼ÀUÀÄwÛªÉAiÉÄÃ CxÀªÁ E®èªÉÃ JA§ÄzÀ£ÀÄß

UÀªÀÄ¤¹ (avÀæd

 AiÀiÁªÀÅzÁzÀgÀÆ §¯ïâ ̈ É¼ÀUÀÄwÛ®èªÉÃ?

 MAzÀÄ §¯ïâ£ÀÄß vÉUÉzÀÄºÁQzÀgÀÆ À̧ºÀ, G½zÀ JgÀqÀÄ §¯ïâUÀ¼ÀÄ E£ÀÆß

É̈¼ÀUÀÄvÁÛ EgÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤ À̧§ºÀÄzÀÄ.

 ¹éZï ON¹ÜwAiÀÄ°èzÁÝUÀ, «zÀÄåvï ¥ÀæªÀ» À̧®Ä ªÀÄÆgÀÄ ¥ÀævÉåÃPÀ ªÀiÁUÀðUÀ¼ÀÄ

EgÀÄªÀÅzÀjAzÀ J¯Áè §¯ïâUÀ¼ÀÄ ̈ É¼ÀUÀÄvÀÛ̄ É EgÀÄvÀÛªÉ. MAzÀÄ §¯ïâ vÉUÉzÀÄ

ºÁQzÀgÀÆ, G½zÀ JgÀqÀÄ §¯ïâUÀ¼ÀÄ PÉ® À̧ ªÀiÁqÀÄvÀÛ̄ ÉÃ EgÀÄvÀÛªÉ. KPÉAzÀgÉ

CªÀÅ vÀªÀÄä ¥ÀævÉåÃPÀ ªÀiÁUÀðUÀ¼À ªÀÄÆ®PÀ ¨ÁåljUÉ eÉÆÃr À̧®ànÖgÀÄvÀÛªÉ.

EzÀÄ «zÀÄåvï ¥ÀæªÀ» À̧®Ä ¥Àæw §¯ïâUÀÆ ̧ ÀévÀAvÀæ ªÀiÁUÀðUÀ¼À£ÀÄß MzÀV À̧ÄvÀÛzÉ.

ªÀÄAqÀ®zÀ°è «zÀÄåvï G¥ÀPÀgÀtUÀ¼À ªÉÆzÀ® zsÀÄæªÀªÀ£ÀÄß MAzÀÄ

§zÀUÉ ªÀÄvÀÄÛ JgÀqÀ£ÉÃ zsÀÄæªÀªÀ£ÀÄß ªÀÄvÉÆÛAzÀÄ §¢UÉ eÉÆÃr¹gÀÄªÀ «zÀÄåvï

ªÀÄAqÀ®ªÀ£ÀÄß ̧ ÀªÀiÁAvÀgÀ eÉÆÃqÀuÉ ( À̧AzsÁ£À) J£ÀÄßvÁÛgÉ. F ªÀÄAqÀ®zÀ°è

«zÀÄåvï ¥ÀæªÀ» À̧®Ä §ºÀÄ ªÀiÁUÀðUÀ¼À£ÀÄß ̧ ÀÈ¶Ö̧ À®àqÀÄvÀÛªÉ.

avÀæ aªÀÄÆgÀÄ §¯ïâUÀ¼À
À̧ªÀiÁAvÀgÀ ̧ ÀAzsÁ£À

    avÀæ b§¯ïâUÀ¼ÀÄ,
¨Áålj ªÀÄvÀÄÛ ¹éZïUÀ½AzÀ
PÀÆrzÀ ̧ ÀªÀiÁAvÀgÀ ̧ ÀAzsÁ£À

avÀæ cªÀÄÄaÑzÀ
¹éZïUÀ½AzÀ PÀÆrzÀ
§¯ïâUÀ¼À ̧ ÀªÀiÁAvÀgÀ

ªÀÄAqÀ®

avÀæ d
JgÀqÀÄ §¯ïâUÀ½AzÀ PÀÆrzÀ

À̧ªÀiÁAvÀgÀ ªÀÄAqÀ®
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Also, why are electric wires
covered with plastic or
rubber?

Series Connection Applications

 Series connection is often used in lighting
systems like those seen during festivals or
in shopping malls (like decorative rope
lights). These lights are connected in a
series with wire, which makes it easy to
cover long distances with a single wire. A
disadvantage is that if one bulb is damaged,
the others do not work.

Parallel Connection Applications

 In household and industrial wiring, parallel connections are used. In this
connection, each component operates independently due to having multiple
paths.

3.5 Electrical Conductors and Insulators

Why did we use metal wires for
making electric circuits? Can we not
use some other materials for wires?

Suppose, we make wires of materials other than metal and use them for making the electrical

circuit. Do you think the electric current will pass through those materials in such a circuit?

Activity 3.13: Let us identity

 Connect an electric cell and a lamp while leaving
the two ends of wires free as shown in Fig. 3.18a.

 Touch the two free ends of the wires momentarily.
Does the lamp glow? If yes, our tester is ready. We

can use this tester to identify the materials through
which electric current passes. (a)

Fig.3.17:Image of lights
connected in series with wire
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«zÀÄåvï ªÀÄAqÀ®UÀ¼À£ÀÄß vÀAiÀiÁj À̧®Ä £ÁªÀÅ
É̄ÆÃºÀzÀ vÀAwUÀ¼À£ÉßÃ KPÉ §¼À̧ ÀÄvÉÛÃªÉ?

vÀAwUÀ¼À §zÀ°UÉ £ÁªÀÅ ̈ ÉÃgÉ ¥ÀzÁxÀðUÀ¼À£ÀÄß
§¼À̧ À®Ä ̧ ÁzsÀå«®èªÉÃ?

ºÁUÉAiÉÄÃ, «zÀÄåvï ªÉÊgïUÀ½UÉ
¥Áè¹ÖPï CxÀªÁ gÀ§âgï¤AzÀ KPÉ
ºÉÆ¢PÉ ºÁQgÀÄvÁÛgÉ?

MAzÀÄªÉÃ¼É, £ÁªÀÅ É̄ÆÃºÀzÀ §zÀ®Ä EvÀgÀ ¥ÀzÁxÀðUÀ½AzÀ vÀAwUÀ¼À£ÀÄß vÀAiÀiÁj¹ ªÀÄAqÀ®zÀ°è
§¼À¹zÀgÉ, CAvÀºÀ ªÀÄAqÀ®zÀ°è D ¥ÀzÁxÀðUÀ¼À ªÀÄÆ®PÀ «zÀÄåvï ¥ÀæªÀ» À̧ÄvÀÛzÉ JAzÀÄ ¤ÃªÀÅ ̈ sÁ« À̧ÄwÛÃgÁ?

 vÀAwAiÀÄ JgÀqÀÄ vÀÄ¢UÀ¼À£ÀÄß ªÀÄÄPÀÛªÁVj¹, MAzÀÄ «zÀÄåvï PÉÆÃ±À
ªÀÄvÀÄÛ MAzÀÄ §¯ïâ C£ÀÄß avÀæa gÀ°è vÉÆÃj À̧ÄªÀAvÉ
eÉÆÃr¹j.

 vÀAwAiÀÄ JgÀqÀÄ ªÀÄÄPÀÛ vÀÄ¢UÀ¼À£ÀÄß PÀëtPÁ® ¥ÀgÀ̧ ÀàgÀ ̧ Àà²ð¹. FUÀ
§¯ïâ ̈ É¼ÀUÀÄwÛzÉAiÉÄÃ? ºËzÀÄ JAzÁzÀgÉ, £ÀªÀÄä ¥ÀjÃPÀëPÀ ¹zÀÞªÁVzÉ.
«zÀÄåvï ¥ÀæªÀ»¸ÀÄªÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß UÀÄgÀÄw À̧®Ä £ÁªÀÅ F
¥ÀjÃPÀëPÀªÀ£ÀÄß §¼À̧ À§ºÀÄzÀÄ. (a)

3.5«zÀÄåvï ªÁºÀPÀUÀ¼ÀÄ ªÀÄvÀÄÛ gÉÆÃzsÀPÀUÀ¼ÀÄ

ZÀlÄªÀnPÉ£Á«ÃUÀ UÀÄwð¸ÉÆÃt

avÀæ GzÀÝªÁzÀ vÀAwAiÉÆA¢UÉ
eÉÆÃr À̧̄ ÁzÀ §¯ïâUÀ¼À ±ÉæÃtÂ

À̧gÀtÂ À̧AzsÁ£ÀzÀ G¥ÀAiÉÆÃUÀUÀ¼ÀÄ
 ºÀ§âUÀ¼À ¸ÀªÀÄAiÀÄzÀ°è CxÀªÁ ±Á¦AUïªÀiÁ¯ïUÀ¼À°è

PÀAqÀÄ§gÀÄªÀ C®APÁjPÀ É̄ÊnAUï ªÀåªÀ̧ ÉÜUÀ¼À°è (¸ÀgÀtÂ
¢Ã¥ÀUÀ¼ÀÄ) ±ÉæÃtÂ eÉÆÃqÀuÉAiÀÄ£ÀÄß ºÉZÁÑV §¼À̧ À̄ ÁUÀÄvÀÛzÉ.
F §¯ïâUÀ¼ÀÄ GzÀÝªÁzÀ vÀAwAiÉÆA¢UÉ ±ÉæÃtÂAiÀÄ°è
eÉÆÃr À̧®ànÖgÀÄvÀÛªÉ, EzÀÄ MAzÉÃ vÀAwAiÀÄ ªÀÄÆ®PÀ
¢üÃWÀð zÀÆgÀzÀªÀgÉUÉ ¸ÀA¥ÀP Àð PÀ°à¸ ÀÄªÀÅzÀ£ÀÄß
¸ÀÄ®¨sÀU ÉÆ½¸ÀÄvÀ ÛzÉ. DzÀgÉ EzÀgÀ°ègÀÄªÀ MAzÀÄ
C£ÁPÀÆ®ªÉAzÀgÉ, MAzÀÄªÉÃ¼É MAzÀÄ §¯ïâ ºÁ¼ÁzÀgÉ
À̧ºÀ G½zÀ §¯ïâUÀ¼ÀÄ PÁAiÀÄð¤ªÀð» À̧ÄªÀÅ¢®è.

¸ÀªÀiÁAvÀgÀ eÉÆÃqÀuÉAiÀÄ G¥ÀAiÉÆÃUÀUÀ¼ÀÄ

 UÀÈºÀ §¼ÀPÉAiÀÄ ªÀÄvÀÄÛ PÉÊUÁjPÁ ªÉÊjAUïUÀ¼À°è ̧ ÀªÀiÁAvÀgÀ eÉÆÃqÀuÉAiÀÄ£ÀÄß §¼À̧ À̄ ÁUÀÄvÀÛzÉ. F
eÉÆÃqÀuÉAiÀÄ°è «zÀÄåvï ¥ÀæªÁºÀPÉÌ §ºÀÄ ªÀiÁUÀðUÀ½gÀÄªÀÅzÀjAzÀ ¥Àæw s̈ÁUÀªÀÅ À̧évÀAvÀæªÁV
PÁAiÀÄð¤ªÀð» À̧ÄvÀÛªÉ.

AP SCERT



106Class 7 GENERAL SCIENCE

 Analyse your observations. Did the lamp glow for all materials?
The lamp glows for some materials only. This means that electric current can pass
easily through some materials but not through others. The materials through which
electric current can flow easily are called good conductors, or conductors of
electricity. The materials through which current cannot pass through are called
insulators, or poor conductors of electricity.

 Based on the observations you have recorded in Table 3.3, conclude which materials
are conductors of electricity and which are insulators. Note it in Table 3.3. From your
conclusions in Table 3.3, you would have realised that metals are conductors of
electricity, and thus, are used for making wires.

Fig. 3.18: (a) Conduction
tester (b) Using the

conduction tester for
testing a material

(b)

Table 3.3: Idenrifying conductors and Insulators

S.No. Object Material it Lamp glows Conclusion
is made up of (Yes/No) (Conductor/

Insulator)

1. Stick Wood No
2. Scale Plastic
3. Bangle Glass
4. Paper Strip Paper
5. Candle Wax
6. Key Metal
7. Eraser Rubber
8.
9.

 Collect objects of different materials, such as metal
spoons, coins, cork, rubber, glass, keys, pins, plastic
scale, wooden block, aluminium foil, candle, sewing
needle, cardboard, paper, and pencil lead.

 One by one, touch the free ends of the tester’s wires
to both ends of each object you have collected (Fig.
3.18 (b). Make sure the wires don’t touch each other.
Does the lamp glow every time?

 Record your observations in Table 3.3.
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 ¤ªÀÄä «ÃPÀëuÉUÀ¼À£ÀÄß «±ÉèÃ¶¹j. J¯Áè ¥ÀzÁxÀðUÀ¼À «μÀAiÀÄzÀ°è §¯ïâ É̈¼ÀVzÉAiÉÄÃ? §¯ïâ PÉ®ªÀÅ
¥ÀzÁxÀðUÀ½UÉ ªÀiÁvÀæ ̈ É¼ÀUÀÄvÀÛzÉ. CAzÀgÉ PÉ®ªÀÅ ¥ÀzÁxÀðUÀ¼À ªÀÄÆ®PÀ «zÀÄåvï ̧ ÀÄ® s̈ÀªÁV ¥ÀæªÀ» À̧§®èzÀÄ,
DzÀgÉ EvÀgÀ ¥ÀzÁxÀðUÀ¼À ªÀÄÆ®PÀ ¥ÀæªÀ» À̧ÄªÀÅ¢®è.«zÀÄåvÀÛ£ÀÄß ̧ ÀÄ® s̈ÀªÁV ¥ÀæªÀ» À̧®Ä ©qÀÄªÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß
ªÁºÀPÀUÀ¼ÀÄ CxÀªÁ «zÀÄåvï ªÁºÀPÀUÀ¼ÀÄ J£ÀÄßvÁÛgÉ. «zÀÄåvï ¥ÀæªÀ» À̧®Ä ©qÀzÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß «zÀÄåvï
CªÁºÀPÀUÀ¼ÀÄ J£ÀÄvÁÛgÉ.

 PÉÆÃμÀÖPÀ 3.3 gÀ°è ¤ÃªÀÅ zÁR°¹zÀ «ÃPÀëuÉUÀ¼À DzsÁgÀzÀ ªÉÄÃ É̄ AiÀiÁªÀ ¥ÀzÁxÀðUÀ¼ÀÄ «zÀÄåvï
ªÁºÀ£ÀUÀ¼ÀÄ ªÀÄvÀÄÛ AiÀiÁªÀÅªÀÅ «zÀÄåvï CªÁºÀPÀUÀ¼ÀÄ JA§ÄzÀ£ÀÄß ¤zsÀðj¹j. PÉÆÃμÀÖPÀ 3.3gÀ°è ªÀiÁ»w
zÁR°¹j. PÉÆÃμÀÖPÀ 3.3gÀ°è ¤ªÀÄä «ÃPÀëuÉUÀ½AzÀ, ̄ ÉÆÃºÀUÀ¼ÀÄ «zÀÄåvï ªÁºÀPÀUÀ¼ÉAzÀÄ ¤ÃªÀÅ UÀæ»¹gÀÄwÛÃj.
DzÀÝjAzÀ̄ ÉÃ CªÀÅUÀ¼À£ÀÄß «zÀÄåvï vÀAwUÀ¼À£ÀÄß vÀAiÀiÁj À̧®Ä §¼À̧ ÀÄvÁÛgÉ.

avÀæ  3.18: (a) PÀAqÀPÀë£ï mȨ́ ÀÖgï
b¥ÀzÁxÀðUÀ¼À£ÀÄß ¥ÀjÃQȩ̈ À®Ä PÀAqÀPÀë£ï

mÉ À̧Ögï C£ÀÄß G¥ÀAiÉÆÃV¸ÀÄªÀÅzÀÄ

(b)

PÉÆÃμÀÖPÀ ªÁºÀPÀUÀ¼ÀÄ ªÀÄvÀÄÛ CªÁºÀPÀUÀ¼À£ÀÄß UÀÄgÀÄw¸ÀÄªÀÅzÀÄ

 É̄ÆÃºÀzÀ ZÀªÀÄZÀUÀ¼ÀÄ, £ÁtåUÀ¼ÀÄ, PÁPïð, gÀ§âgï, UÁdÄ, ©ÃUÀzÀ
PÉÊUÀ¼ÀÄ, ¦£ÀÄßUÀ¼ÀÄ, ¥Áè¹ÖPï ̧ ÉÌÃ¯ï, ªÀÄgÀzÀ vÀÄAqÀÄ, C®Æå«Ä¤AiÀÄA
ºÁ¼É, ªÉÄÃtzÀ §wÛ, ºÉÆ°UÉ ̧ ÀÆf, PÁqïð ̈ ÉÆÃqïð, PÁUÀzÀ
ªÀÄvÀÄÛ ¥É¤ì̄ ï ¹Ã À̧zÀAvÀºÀªÀÅ ««zsÀ ¥ÀzÁxÀðUÀ½AzÀ vÀAiÀiÁj¹zÀ
ªÀ̧ ÀÄÛUÀ¼À£ÀÄß ̧ ÀAUÀæ»¹j.

 ¤ÃªÀÅ À̧AUÀæ»¹zÀ ¥Àæw ªÀ̧ ÀÄÛ«£À JgÀqÀÄ vÀÄ¢UÀ½UÉ ¥ÀjÃPÀëPÀzÀ
JgÀqÀÄ ªÀÄÄPÀÛ ªÉÊgï vÀÄ¢UÀ¼À£ÀÄß MAzÉÆAzÁV ̧ Àà²ð¹, ªÉÊgïUÀ¼À
vÀÄ¢UÀ¼ÀÄ ¥ÀgÀ̧ ÀàgÀ ̧ Àà²ð¹zÀAvÉ eÁUÀævÉ ªÀ»¹. ¥Àæw ̧ ÀAzÀ̈ sÀðzÀ®Æè
§¯ïâ ̈ É¼ÀUÀÄwÛzÉAiÉÄÃ?

 ¤ªÀÄä «ÃPÀëuÉUÀ¼À£ÀÄß PÉÆÃμÀÖPÀ 3.3gÀ°è zÁR°¹j.

vÀAiÀiÁj¹zÀ ¥ÀzÁxÀð§¯ïâ É̈¼ÀUÀÄvÀÛzÉAiÉÄÃ? ¤zsÁðgÀuÉ
PÀæ. À̧A. ªÀ̧ ÀÄÛUÀ¼ÀÄ (ºËzÀÄ/E®è) ªÁºÀPÀ/

CªÁºÀPÀ)

 PÀrØ ªÀÄgÀ E®è

 ¸ÉÌÃ¯ï ¥Áè¹ÖPï

 UÁf£À §¼É UÁdÄ

 PÁUÀzÀzÀ ¥ÀnÖ PÁUÀzÀ

 ªÉÄÃtzÀ§wÛ ªÉÄÃt

 ©ÃUÀzÀ PÉÊ É̄ÆÃºÀ

 JgÉÃ À̧gï gÀ§âgï


 AP SCERT
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Dive Deeper
Silver, copper, and gold are the best electrical conductors.
However, for making electrical wires, mainly copper is used
due to its comparatively lower cost and abundant supply.
Different types of electrical wires are used for different uses.

From Table 3.3, you would have also realised that plastic, rubber, and ceramics are
electrical insulators. Have you now understood why wires are covered with those materials?

Conductors and insulators are both important. Electrical wires, switches, connectors
of plugs, and sockets are made of conductors. Insulators like rubber, plastics, and ceramics
are used to cover wires, plug tops, and switches to protect people from electric shocks.

Caution — Our body is a conductor of electricity. Electric current passing through
our body may cause severe injury or even death. Always handle electrical appliances with
care. Never touch switches or plugs with wet hands, or use electrical devices in wet areas,
or handle equipment with damaged insulation or broken plugs.

Dive Deeper Have you ever wondered how the electricity from a cell or battery
is different from the electricity coming from a wall socket?
Electricity from batteries usually powers small devices and is of
a type called Direct Current (DC). In  contrast, the electricity
from power plants that come to the wall socket is known as
Alternating Current (AC) and can run larger appliances.

Key words

Parallel CircuitElectic cell Battery Electric circuit

Electric switch Circuit diagram Series Circuit

Light Emitting Diode

Conductors Insulators
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D¼ÀªÁV
¥Àj²Ã°¸ÉÆÃt É̈½î, vÁªÀÄæ ªÀÄvÀÄÛ a£ÀßªÀÅ CvÀÄåvÀÛªÀÄ «zÀÄåvï ªÁºÀPÀUÀ¼ÀÄ. DzÁUÀÆå, «zÀÄåvï

vÀAwUÀ¼À£ÀÄß vÀAiÀiÁj À̧®Ä ¥ÀæzsÁ£ÀªÁV vÁªÀÄæªÀ£ÀÄß §¼À̧ À̄ ÁUÀÄvÀÛzÉ. EzÀPÉÌ
PÁgÀt vÁªÀÄæªÀÅ PÀrªÉÄ É̈®UÉ ªÀÄvÀÄÛ ºÉÃgÀ¼ÀªÁV zÉÆgÉAiÀÄÄªÀÅzÀÄ. ««zsÀ
jÃwAiÀÄ «zÀÄåvï vÀAwUÀ¼À£ÀÄß ««zsÀ GzÉÝÃ±ÀUÀ½UÁV §¼À̧ À̄ ÁUÀÄvÀÛzÉ.

PÉÆÃμÀÖPÀ jAzÀ ¥Áè¹ÖPï, gÀ§âgï ªÀÄvÀÄÛ ¦AUÁtÂUÀ¼ÀÄ «zÀÄåvï CªÁºÀPÀUÀ¼ÉAzÀÄ ¤ÃªÀÅ UÀæ»¹gÀ§ºÀÄzÀÄ.
«zÀÄåvï vÀAwUÀ½UÉ F ¥ÀzÁxÀðUÀ½AzÀ KPÉ gÀPÁë PÀªÀZÀªÀ£ÀÄß gÀÆ¦ À̧̄ ÁUÀÄvÀÛzÉ JA§ÄzÀÄ FUÀ ¤ªÀÄUÉ
CxÀðªÁVzÉAiÉÄÃ?
ªÁºÀPÀÀUÀ¼ÀÄ ªÀÄvÀÄÛ CªÁºÀPÀUÀ¼ÀÄ JgÀqÀÆ ªÀÄÄRåªÁzÀªÀÅUÀ¼ÉÃ. «zÀÄåvï vÀAwUÀ¼ÀÄ, ¹éZïUÀ¼ÀÄ, ¥ÀèUïUÀ¼À PÀ£ÉPÀÖgïUÀ¼ÀÄ
ªÀÄvÀÄÛ ¸ÁPÉÃmïUÀ¼ÀÄ ªÁºÀPÀUÀ½AzÀ vÀAiÀiÁj À̧®àqÀÄvÀÛªÉ. gÀ§âgï, ¥Áè¹ÖPï ªÀÄvÀÄÛ ¦AUÁtÂAiÀÄAvÀºÀ §AzsÀPÀUÀ¼À£ÀÄß
vÀAwUÀ¼ÀÄ, ¥ÀèUï mÁ¥ïUÀ¼ÀÄ ªÀÄvÀÄÛ ¹éZïUÀ½UÉ ºÉÆ¢PÉ ¤ÃqÀ®Ä §¼À̧ À̄ ÁUÀÄvÀÛzÉ. EzÀÄ d£ÀgÀ£ÀÄß «zÀÄåvï
±ÁPï¤AzÀ PÁ¥ÁqÀÄvÀÛzÉ.

eÁUÀævÉ- £ÀªÀÄä ±ÀjÃgÀªÀÅ «zÀÄåvï ªÁºÀPÀªÁVzÉ. «zÀÄåvï ¥ÀæªÁºÀªÀÅ £ÀªÀÄä ±ÀjÃgÀzÀ ªÀÄÆ®PÀ ¥ÀæªÀ»¹zÀgÉ
wÃªÀæªÁzÀ UÁAiÀÄ CxÀªÁ ªÀÄgÀt PÀÆqÀ ̧ ÀA s̈À« À̧§ºÀÄzÀÄ. AiÀiÁªÁUÀ®Æ «zÀÄåvï G¥ÀPÀgÀtUÀ¼À£ÀÄß eÁUÀgÀÆPÀvÉ¬ÄAzÀ
¤ªÀð» À̧j. MzÉÝ PÉÊUÀ½AzÀ ¹éZïUÀ¼À£ÀÄß CxÀªÁ ¥ÀèUïUÀ¼À£ÀÄß JA¢UÀÆ ªÀÄÄlÖ̈ ÉÃr CxÀªÁ MzÉÝAiÀiÁzÀ ¥ÀæzÉÃ±ÀUÀ¼À°è
«zÀÄåvï G¥ÀPÀgÀtUÀ¼À£ÀÄß §¼À̧ À̈ ÉÃr. ºÁUÉAiÉÄÃ ºÁ¼ÁVgÀÄªÀ gÀPÁë PÀªÀZÀ CxÀªÁ ªÀÄÄjzÀ ¥ÀèUïUÀ½gÀÄªÀ
G¥ÀPÀgÀtUÀ¼À£ÀÄß §¼À̧ À̈ ÉÃr.

D¼ÀªÁV
UÀªÀÄ¤¸ÉÆÃt

PÉÆÃ±À CxÀªÁ ¨Áålj¬ÄAzÀ §gÀÄªÀ «zÀÄåvï, UÉÆÃqÉAiÀÄ ¥ÀèUï ¸ÁPÉÃmï¤AzÀ
§gÀÄªÀ «zÀÄåvïVAvÀ ©ü£ÀßªÁVgÀÄvÀÛzÉ JAzÀÄ ¤ÃªÀÅ JAzÁzÀgÀÆ AiÉÆÃa¹¢ÝÃgÁ?
¨ÁåljUÀ½AzÀ §gÀÄªÀ «zÀÄåvï ¸ÁªÀiÁ£ÀåªÁV À̧tÚ G¥ÀPÀgÀtUÀ½UÉ ±ÀQÛAiÀÄ£ÀÄß
¤ÃqÀÄvÀÛzÉ ªÀÄvÀÄÛ EzÀ£ÀÄß KPÀªÀÄÄR «zÀÄåvï ¥ÀæªÁºÀ (DC)JAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ.
EzÀPÉÌ ©ü£ÀßªÁV ¥ÀªÀgï ¥ÁèAmïUÀ½AzÀ UÉÆÃqÉAiÀÄ ¸ÁPÉÃmïUÉ §gÀÄªÀ «zÀÄåvï
C£ÀÄß ¥ÀAiÀiÁðAiÀÄ «zÀÄåvï ¥ÀæªÁºÀ (AC)JAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ ªÀÄvÀÄÛ EzÀÄ
zÉÆqÀØ G¥ÀPÀgÀtUÀ¼À£ÀÄß £ÀqȨ́ À§®èzÀÄ.

¥ÀæªÀÄÄR ¥ÀzÀUÀ¼ÀÄ

À̧ªÀiÁAvÀgÀ ªÀÄAqÀ®«zÀÄåvï PÉÆÃ±À ¨Áålj «zÀÄåvï ªÀÄAqÀ®

«zÀÄåvï ¹éZï «zÀÄåvï ªÀÄAqÀ® avÀæ ±ÉæÃtÂ ªÀÄAqÀ®

zÀÄåw GvÀìdðPÀÀ qÀAiÉÆÃqï

«zÀÄåvï ªÁºÀPÀÀUÀ¼ÀÄ «zÀÄåvï §AzsÀPÀUÀÀ¼ÀÄ

AP SCERT
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1. Which of these symbols is used for a battery in a circuit?

A: P B: Q C: R D : S

In a Nutshell

P Q R S

Let us Enhance our Learning

 An electric cell is a portable source of electrical energy.
 An electric cell has two terminals; one is called positive (+ve) while the other is

negative (–ve).
 In an incandescent electric lamp, there is a thin wire called the filament, which gets

hot and glows to produce light when electric current passes through it.
 An LED has two terminals, one is positive (attached to a longer wire) and the other

is negative (the shorter wire).
 Electric current can pass through LED in one direction only.
 An LED lights up only when its positive terminal (longer wire) connects to the

positive terminal of the battery and its negative terminal (shorter wire) connects to
the negative terminal of the battery.

 A switch is a simple device that either completes or breaks a circuit.
 The direction of electric current in a closed electrical circuit is taken to be from the

positive to the negative terminal of the electric cell.
 A representation of an electrical circuit using symbols is called its circuit diagram.
 In an electric circuit , the components are connected one after another in a single

path is called a series connection.
 In an electric circuit, where first terminal components are connected to the one side

and second terminals are connected other side is called a parallel connection.
 Materials through which electric current can flow easily are called good conductors

or conductors of electricity.
 Materials through which current cannot pass through are called insulators or poor

conductors of electricity.AP SCERT
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1. ªÀÄAqÀ®zÀ°è ¨ÁåljAiÀÄ£ÀÄß ̧ ÀÆa À̧®Ä PÉ¼ÀV£À AiÀiÁªÀ aºÉßAiÀÄ£ÀÄß G¥ÀAiÉÆÃV À̧ÄvÉÛÃªÉ?

A: P B: Q C: R D : S

P Q R S

¸ÁgÁA±À

£ÀªÀÄä PÀ°PÉAiÀÄ£ÀÄß « À̧Ûj¹PÉÆîÃt

 «zÀÄåvï PÉÆÃ±ÀªÀÅ JA§ÄzÀÄ ¸ÀÄ® s̈ÀªÁV ¸ÁV À̧§ºÀÄzÁzÀ MAzÀÄ «zÀÄåvï ±ÀQÛAiÀÄ DPÀgÀªÁVzÉ.
 «zÀÄåvï PÉÆÃ±ÀPÉÌ JgÀqÀÄ vÀÄ¢UÀ½gÀÄvÀÛªÉ; MAzÀÄ zsÀ£ÁUÀæ (+ve) E£ÉÆßAzÀÄ IÄuÁUÀæ (–ve)..
 GμÀÚ¢Ã¥ÀÛ «zÀÄåvï §¯ïâ£À°è, ¦ü®ªÉÄAmï JAzÀÄ PÀgÉAiÀÄ®àqÀÄªÀ MAzÀÄ vÉ¼ÀÄªÁzÀ vÀAw EgÀÄvÀÛzÉ.

F vÀAwAiÀÄ ªÀÄÆ®PÀ «zÀÄåvï ¥ÀæªÀ»¹zÁUÀ CzÀÄ ©¹AiÀiÁV ¥ÀæPÁ² À̧ÄvÁÛ É̈¼ÀPÀ£ÀÄß ¤ÃqÀÄvÀÛzÉ.
 MAzÀÄ LEDUÉ JgÀqÀÄ vÀÄ¢UÀ½gÀÄvÀÛªÉ, MAzÀÄ zsÀ£ÁUÀæ (GzÀÝªÁzÀ vÀAw) ªÀÄvÀÄÛ E£ÉÆßAzÀÄ

IÄuÁUÀæ ( À̧tÚzÁzÀ vÀAw)
 «zÀÄåvï ¥ÀæªÁºÀªÀÅ LEDªÀÄÆ®PÀ MAzÀÄ ¢QÌ£À°è ªÀiÁvÀæ ¥ÀæªÀ» À̧ÄvÀÛzÉ.
 LED§¯ïâ PÉÃªÀ® CzÀgÀ zsÀ£ÁUÀæ (GzÀÝªÁzÀ vÀAw) ¨ÁåljAiÀÄ zsÀ£ÁUÀæPÉÌ ªÀÄvÀÄÛ IÄuÁUÀæªÀÅ

( À̧tÚzÁzÀ vÀAw)¨ÁåljAiÀÄ IÄuÁUÀæPÉÌ À̧A¥ÀPÀð ºÉÆA¢zÁUÀ ªÀiÁvÀæ É̈¼ÀUÀÄvÀÛzÉ.
 ¹éZï J£ÀÄßªÀÅzÀÄ ªÀÄAqÀ®ªÀ£ÀÄß ¥ÀÆtðUÉÆ½ À̧ÄªÀ CxÀªÁ C¥ÀÆtðUÉÆ½ À̧®Ä §¼À̧ ÀÄªÀ MAzÀÄ

À̧gÀ¼À ̧ ÁzsÀ£ÀªÁVzÉ.
 ¥ÀÆtðUÉÆAqÀ «zÀÄåvï ªÀÄAqÀ®zÀ°è «zÀÄåvï ¥ÀæªÁºÀzÀ ¢PÀÌ£ÀÄß «zÀÄåvï PÉÆÃ±ÀzÀ zsÀ£ÁUÀæ¢AzÀ

IÄuÁUÀæzÀ vÀÄ¢AiÀÄ PÀqÉUÉ UÀÄgÀÄw¸À̄ ÁUÀÄvÀÛzÉ.
 aºÉßUÀ¼À£ÀÄß G¥ÀAiÉÆÃV¹PÉÆAqÀÄ MAzÀÄ «zÀÄåvï ªÀÄAqÀ®ªÀ£ÀÄß ̧ ÀÆa À̧ÄªÀÅzÀ£ÀÄß CzÀgÀ «zÀÄåvï

ªÀÄAqÀ®zÀ gÉÃSÁ avÀæ JAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ.
 «zÀÄåvï ªÀÄAqÀ®zÀ°è «zÀÄåvï G¥ÀPÀgÀtUÀ¼ÀÄ MAzÀgÀ £ÀAvÀgÀ MAzÀÄ MAzÉÃ ªÀiÁUÀðzÀ°è

eÉÆÃr À̧®ànÖzÀgÉ CzÀ£ÀÄß ‘±ÉæÃtÂ eÉÆÃqÀuÉ’ JAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ.
 «zÀÄåvï ªÀÄAqÀ®zÀ°è «zÀÄåvï G¥ÀPÀgÀtUÀ¼À ªÉÆzÀ®£ÉÃ DUÀæzÀ MAzÀÄ PÀqÉ ªÀÄvÀÄÛ JgÀqÀ£ÉÃ DUÀæzÀ

E£ÉÆßAzÀÄ PÀqÉ eÉÆÃr À̧®ànÖzÀÝgÉ CzÀ£ÀÄß À̧ªÀiÁAvÀgÀ À̧AzsÁ£À JAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ.
 «zÀÄåvï vÀ£Àß ªÀÄÆ®PÀ À̧Ä® s̈ÀªÁV ¥ÀæªÀ» À̧Ä®Ä ©qÀÄªÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß GvÀÛªÀÄ ªÁºÀPÀUÀ¼ÀÄ

CxÀªÁ «zÀÄåvï ªÁºÀPÀUÀ¼ÀÄ JAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ.
 «zÀÄåvï vÀ£Àß ªÀÄÆ®PÀ ¥ÀæªÀ» À̧®Ä ©qÀzÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß CªÁºÀPÀ CxÀªÁ «zÀÄåvï ªÁºÀPÀUÀ¼ÀÄ

JAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ.AP SCERT
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A) The bulb glows due to filament.
B) The bulb glows because the cell is present.
C) The bulb does not glow because the circuit is incomplete.
D) The bulb does not glow because the cell is wrongly connected.

3. Choose the incorrect statement.
(i) A switch is the source of electric current in a circuit.
(ii) A switch helps to complete or break the circuit.
(iii) A switch helps us to use electricity as per our requirement.
(iv) When the switch is in ‘OFF’ position, there is an air gap between its terminals.

4. Ravi wants to check whether a key made of a new material conducts electricity. He
connects the key in the gap of a simple circuit containing a cell and a bulb. The
bulb does not glow. He then replaces the key with an iron nail, and the bulb glows.
What can Ravi correctly conclude from this observation?
A) Both the key and the iron nail are insulators.
B) The key is an insulator, and the iron nail is a conductor
C) The key is a conductor, but the iron nail is an insulator
D) The bulb glows only because the iron nail is long

5. Define the following.
a) Electric conductors b) Insulators c) electric cell
d) switch e) circuit diagram

6. Observe Fig. 3.20. With which material connected between the
ends A and B, the lamp will not glow?

7. Suppose the ‘+’ and ‘–’ symbols cannot be read on a battery. Suggest Fig. 3.20

a method to identify the two terminals of this battery.
8. A student forgot to remove the insulator covering from the connecting wires while

making a circuit. If the lamp and the cell are working properly, will the lamp glow?

Fig. 3.19

2. Observe the circuit shown in the figure 3.19 The switch is open. What will happen
to the bulb?
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A) §¯ïâ ¦ü®ªÉÄAmï¤AzÁV ̈ É¼ÀUÀÄvÀÛzÉ.
BPÉÆÃ±À EgÀÄªÀÅzÀjAzÀ §¯ïâ É̈¼ÀUÀÄvÀÛzÉ.
C«zÀÄåvï ªÀÄAqÀ®ªÀÅ C À̧A¥ÀÆtðªÁVgÀÄªÀÅzÀjAzÀ §¯ïâ É̈¼ÀUÀÄªÀÅ¢®è.
DPÉÆÃ±ÀªÀ£ÀÄß vÀ¥ÁàV eÉÆÃr¹gÀÄªÀÅzÀjAzÀ §¯ïâ É̈¼ÀUÀÄªÀÅ¢®è.

3. À̧j C®èzÀ K½PÉAiÀÄ£ÀÄß Dj¹j.
i¹éZï J£ÀÄßªÀÅzÀÄ ªÀÄAqÀ®zÀ°è «zÀÄåvï ¥ÀæªÁºÀPÉÌ ªÀÄÆ®ªÁVzÉ.
ii¹éZï J£ÀÄßªÀÅzÀÄ ªÀÄAqÀ®ªÀ£ÀÄß ¥ÀÆtðUÉÆ½ À̧®Ä CxÀªÁ C¥ÀÆtðUÉÆ¼À̧ À®Ä ¹éZï À̧ºÁAiÀÄ
ªÀiÁqÀÄvÀÛzÉ.
iii£ÀªÀÄä CUÀvÀåvÉ C£ÀÄUÀÄtªÁV «zÀÄåvÀÛ£ÀÄß §¼À̧ À®Ä ¹éZï £ÀªÀÄUÉ À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛzÉ.
iv¹éZï OFF¹ÜwAiÀÄ°èzÁÝUÀ, CzÀgÀ vÀÄ¢UÀ¼À ªÀÄzsÉå UÁ½¬ÄAzÀ PÀÆrzÀ SÁ° eÁUÀ«gÀÄvÀÛzÉ.

4. gÀ«AiÀÄÄ ºÉÆ À̧ ¥ÀzÁxÀð¢AzÀ ªÀiÁrzÀ ©ÃUÀzÀ PÉÊAiÀÄÄ «zÀÄåvï ¥ÀæªÀ» À̧®Ä ©qÀÄvÀÛzÉAiÉÄÃ E®èªÉÃ
JAzÀÄ ¥ÀjÃQȩ̈ À®Ä §AiÀÄ À̧ÄvÁÛ£É. CªÀ£ÀÄ D ©ÃUÀzÀ PÉÊAiÀÄ£ÀÄß MAzÀÄ PÉÆÃ±À ªÀÄvÀÄÛ MAzÀÄ §¯ïâ EgÀÄªÀ
¸ÁªÀiÁ£Àå ªÀÄAqÀ®zÀ ªÀÄzsÀåzÀ°è eÉÆÃr¹zÀ£ÀÄ. §¯ïâ É̈¼ÀUÀ°®è. £ÀAvÀgÀ CªÀ£ÀÄ ©ÃUÀzÀ PÉÊ §zÀ°UÉ
PÀ©âtzÀ ªÉÆ¼ÉAiÀÄ£ÀÄß eÉÆÃr¹zÀ£ÀÄ ªÀÄvÀÄÛ §¯ïâ É̈¼ÀVvÀÄ.
F «ÃPëÀuÉ¬ÄAzÀ gÀ«AiÀÄÄ K£À£ÀÄß À̧àμÀÖªÁV ¤zsÀðj À̧§ºÀÄzÀÄ?
A©ÃUÀzÀ PÉÊ ªÀÄvÀÄÛ PÀ©âtzÀ ªÉÆ¼É JgÀqÀÆ «zÀÄåvï §AzsÀPÀUÀ¼ÉÃ.
B©ÃUÀzÀ PÉÊ MAzÀÄ «zÀÄåvï CªÁºÀPÀ ªÀÄvÀÄÛ PÀ©âtzÀ ªÉÆ¼É MAzÀÄ «zÀÄåvï ªÁºÀPÀ.
C©ÃUÀzÀ PÉÊ MAzÀÄ «zÀÄåvï ªÁºÀPÀ, DzÀgÉ PÀ©âtzÀ ªÉÆ¼É MAzÀÄ «zÀÄåvï CªÁºÀPÀ.
DPÀ©âtzÀ ªÉÆ¼É GzÀÝªÁVgÀÄªÀÅzÀjAzÀ ªÀiÁvÀæ §¯ïâ É̈¼ÀVvÀÄ.

5. .F PÉ¼ÀV£ÀªÀÅUÀ¼À£ÀÄß ªÁåSÁå¤¹j.
J) «zÀÄåvï ªÁºÀPÀUÀ¼ÀÄ ©) «zÀÄåvï CªÁºÀPÀUÀ¼ÀÄ ¹) «zÀÄåvï PÉÆÃ±À
r) ¹éZï E) «zÀÄåvï ªÀÄAqÀ®zÀ gÉÃSÁavÀæ

6. avÀæ C£ÀÄß UÀªÀÄ¤¹, AªÀÄvÀÄÛ BvÀÄ¢UÀ¼À ªÀÄzsÉå AiÀiÁªÀ ¥ÀzÁxÀðªÀ£ÀÄß
eÉÆÃr¹zÀgÉ §¯ïâ ̈ É¼ÀUÀÄªÀÅ¢®è?

7. ¨ÁåljAiÀÄ ªÉÄÃ É̄ ªÀÄvÀÄÛ aºÉßUÀ¼À£ÀÄß NzÀ®Ä ̧ ÁzsÀåªÁUÀ¢zÀÝgÉ, D ̈ ÁåljAiÀÄ JgÀqÀÄ
vÀÄ¢UÀ¼À£ÀÄß UÀÄgÀÄw¸À®Ä AiÀiÁªÀ «zsÁ£ÀªÀ£ÀÄß ̧ ÀÆa¹j?

8. M§â «zÁåyðAiÀÄÄ ªÀÄAqÀ®ªÀ£ÀÄß ¹zÀÞ¥Àr À̧ÄªÁUÀ À̧A¥ÀQð À̧ÄªÀ CªÁºÀPÀ gÀPÁë PÀªÀZÀ vÉUÉAiÀÄÄªÀÅzÀ£ÀÄß
ªÀÄgÉwzÁÝ£É. §¯ïâ ªÀÄvÀÄÛ PÉÆÃ±ÀªÀÅ À̧jAiÀiÁV PÉ® À̧ ªÀiÁqÀÄwÛzÀÝgÉ, §¯ïâ É̈¼ÀUÀÄvÀÛzÉAiÉÄÃ?

avÀæ

avÀæ

2. avÀæ gÀ°è vÉÆÃj¹gÀÄªÀ «zÀÄåvï ªÀÄAqÀ®ªÀ£ÀÄß UÀªÀÄ¤¹j, ¹éZï vÉgÉ¢zÉ.
§Ä¯ïâUÉ K£ÁUÀÄvÀÛzÉ
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Fig. 3.22

Fig. 3.23

(a) (b)

(c) (d)

Fig. 3.24

12. An LED requires two cells in series to

glow. Ramya made the circuit as shown

in Fig. 3.24. Will the lamp glow? If not,

draw the wires changed for correct

connections.

9. In Fig. 3.21:

(i) If S2 is in ‘ON’ position, S1 is in ‘OFF’ position, which lamp(s) will glow?
(ii) If S2 is in ‘OFF’ position, S1 is in ‘ON’ position, which lamp(s) will glow?
(iii) If S1 and S2 both are in ‘ON’ position, which lamp(s) will glow?
(iv) If both S1 and S2 are in ‘OFF’ position, which lamp(s) will glow?

10. Ramu has made the circuit as shown in Fig. 3.22. Even after closing
the circuit, the lamp does not glow. What can be the possible
reasons? List as many possible reasons as you can for this faulty
operation. What will you do to find out why the lamp did not glow?

11. In Fig. 3.23, in which case(s) the lamp will not glow when the
switch is closed?

Fig. 3.21
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10. gÁªÀÄÄ avÀæ 3.22 gÀ°è vÉÆÃj¹zÀAvÉ «zÀÄåvï ªÀÄAqÀ®ªÀ£ÀÄß ¹zÀÞ¥Àr¹zÀ£ÀÄ.
«zÀÄåvï ¥ÀÆtðUÉÆ½¹zÀgÀÆ, §¯ïâ É̈¼ÀUÀÄwÛ®è. EzÀPÉÌ EgÀ§ºÀÄzÁzÀ
PÁgÀtUÀ¼ÉÃ£ÀÄ? F zÉÆÃμÀªÀ£ÀÄß UÀÄgÀÄw À̧®Ä ¤ÃªÀÅ ªÀ» À̧§ºÀÄzÁzÀ
PÁgÀtUÀ¼À ¥ÀnÖAiÀÄ£ÀÄß vÀAiÀiÁj¹j. §¯ïâ KPÉ ̈ É¼ÀUÀÄwÛ®è JAzÀÄ w½AiÀÄ®Ä
¤ÃªÀÅ K£ÀÄ ªÀiÁqÀÄwÛÃj? avÀæ 

avÀæ 

(a) (b)

(c) (d)

11. avÀæ 3.23 gÀ°è ¹éZï£ÀÄß ªÀÄÄaÑzÁUÀ AiÀiÁªÀ À̧AzÀ̈ sÀðzÀ°è §¯ïâ É̈¼ÀUÀÄªÀÅ¢®è?

avÀæ 

12. LED̈ É¼ÀUÀ®Ä ±ÉæÃtÂ eÉÆÃqÀuÉAiÀÄ°ègÀÄªÀ JgÀqÀÄ
PÉÆÃ±ÀUÀ¼À CªÀ±ÀåPÀvÉ¬ÄzÉ. avÀæ 3.24 gÀ°è
vÉÆÃj¹gÀÄªÀAvÉ gÀªÀiÁå¼À «zÀÄåvï ªÀÄAqÀ®ªÀ£ÀÄß
¹zÀÞ¥Àr¹zÀ¼ÀÄ. §¯ïâ ̈ É¼ÀUÀÄvÀÛzÉAiÉÄÃ? E®è¢zÀÝgÉ
¸ÀÆPÀÛªÁzÀ ªÁºÀPÀ vÀAwUÀ¼À eÉÆÃqÀuÉAiÀÄ
«zÀÄåvï ªÀÄAqÀ®zÀ avÀæªÀ£ÀÄß gÀa¹j.

avÀæ 

9. avÀægÀ°è

iS2‘D£ï’ ¹ÜwAiÀÄ°èS1‘D¥sï’ ¹ÜwAiÀÄ°èzÀÝgÉ, AiÀiÁªÀ §¯ïâUÀ¼ÀÄ ̈ É¼ÀUÀÄvÀÛªÉ?
iiS2‘D¥sï’ ¹ÜwAiÀÄ°è, S1‘D£ï’ ¹ÜwAiÀÄ°èzÀÝgÉ, AiÀiÁªÀ §¯ïâUÀ¼ÀÄ ̈ É¼ÀUÀÄvÀÛªÉ?
iiiS1ªÀÄvÀÄÛ S2JgÀqÀÄ ‘D£ï’ ¹ÜwAiÀÄ°èzÀÝgÉ, AiÀiÁªÀ §¯ïâUÀ¼ÀÄ É̈¼ÀUÀÄvÀÛªÉ?
ivS1ªÀÄvÀÄÛ S2JgÀqÀÄ ‘D¥sï’ ¹ÜwAiÀÄ°èzÀÝgÉ, AiÀiÁªÀ §¯ïâUÀ¼ÀÄ É̈¼ÀUÀÄvÀÛªÉ?
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14. Draw a circuit diagram for a simple torch using symbols for electric components.

15. You are given six cells marked A, B, C, D, E, and F. Some of these are working

and some are not. Design an activity to identify which of them are working.

(i)  List the items that you require.

(ii) Write the procedure that you will follow.

(iii) With the items, carry out the activity to identify the cells that are working.

16. Draw a neat diagram using a battery, lamp, LED, toy motor and switch in series

and parallel connections.

 Suppose that due to some problem, the power supply is disrupted in your area for
two days. List out which actions from your daily life you would not be able to do.

 Using a solar panel (Fig. 3.26 (a) as a source of electrical energy, make a circuit to
run a toy fan (Fig. 3.26 (b) as shown in Fig. 3.26 (c).

Exploratory Projects

Fig. 3.26
(a) (b) (c)

Fig. 3.25

13. In Fig. 3.25, if the filament of one of the lamps is broken, will the other glow?
Justify your answer.
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14 «zÀÄåvï G¥ÀPÀgÀtUÀ½UÁV aºÉßUÀ¼À£ÀÄß G¥ÀAiÉÆÃV¹ MAzÀÄ ̧ ÁªÀiÁ£Àå mÁZÀð£ÀÄß «zÀÄåvï ªÀÄAqÀ®zÀ
gÉÃSÁ avÀæªÀ£ÀÄß gÀa¹j.

 ¤ªÀÄUÉ A, B, C, D, E,ªÀÄvÀÄÛ FJAzÀÄ UÀÄgÀÄw À̧̄ ÁzÀ DgÀÄ PÉÆÃ±ÀUÀ¼À£ÀÄß ¤ÃqÀ̄ ÁVzÉ. EªÀÅUÀ¼À°è PÉ®ªÀÅ
PÁAiÀÄð ¤ªÀð» À̧ÄvÀÛªÉ ªÀÄvÀÄÛ PÉ®ªÀÅ PÁAiÀÄð ¤ªÀð» À̧ÄªÀÅ¢®è. CªÀÅUÀ¼À°è AiÀiÁªÀÅªÀÅ PÁAiÀÄð ¤ªÀð» À̧ÄvÀÛªÉ
JA§ÄzÀ£ÀÄß UÀÄgÀÄw¸À®Ä MAzÀÄ ZÀlÄªÀnPÉAiÀÄ£ÀÄß gÀÆ¦¹j.
i¤ªÀÄUÉ CUÀvÀå«gÀÄªÀ G¥ÀPÀgÀtUÀ¼À ¥ÀnÖAiÀÄ£ÀÄß vÀAiÀiÁj¹j.
ii¤ÃªÀÅ C£ÀÄ À̧j À̧ÄªÀ «zsÁ£ÀªÀ£ÀÄß §gÉ¬Äj.
iiiPÁAiÀÄð¤ªÀð» À̧ÄªÀ PÉÆÃ±ÀUÀ¼À£ÀÄß UÀÄgÀÄw¸À®Ä D G¥ÀPÀgÀtUÀ¼ÉÆA¢UÉ MAzÀÄ ZÀlÄªÀnPÉAiÀÄ£ÀÄß
¤ªÀð»¹j.

 ¨Áålj, §¯ïâ, LEDDlzÀ ªÉÆÃmÁgï ªÀÄvÀÄÛ ¹éZï §¼À¹ ±ÉæÃtÂ ºÁUÀÆ À̧ªÀiÁAvÀgÀ eÉÆÃqÀuÉAiÀÄ
À̧ÄAzÀgÀªÁzÀ «zÀÄåvï ªÀÄAqÀ® avÀæUÀ¼À£ÀÄß gÀa¹j.

 AiÀiÁªÀÅzÉÆÃ MAzÀÄ ̧ ÀªÀÄ Ȩ́å¬ÄAzÁV, ¤ªÀÄä ¥ÀæzÉÃ±ÀzÀ°è JgÀqÀÄ ¢£ÀUÀ¼À PÁ® «zÀÄåvï ̧ ÀgÀ§gÁf£À°è
ªÀåvÁåAiÀÄªÁVzÉ JAzÀÄ s̈Á« Ȩ́ÆÃt. «zÀÄåvï ±ÀQÛ E®è¢zÀÝgÉ ¤ªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ°è ¤ÃªÀÅ
ªÀiÁqÀ̄ ÁUÀzÀ PÉ® À̧UÀ¼À ¥ÀnÖAiÀÄ£ÀÄß vÀAiÀiÁj¹j.

 ¸ËgÀ ¥sÀ®PÀªÀ£ÀÄß (avÀæ a«zÀÄåvï ±ÀQÛ DPÀgÀªÁV §¼À¹PÉÆAqÀÄ, avÀæ c)£À°è
vÉÆÃj À̧ÄªÀAvÉ ¥sÁå£ï C£ÀÄß (avÀæ bPÁAiÀÄð¤ªÀð» À̧ÄªÀAvÉ ªÀiÁqÀ®Ä MAzÀÄ «zÀÄåvï
ªÀÄAqÀ®ªÀ£ÀÄß vÀAiÀiÁj¹j.

avÀæUÀ¼ÀÄ 
(a) (b) (c)

C£ÉéÃμÀuÁvÀäPÀ AiÉÆÃd£ÁPÁAiÀÄðUÀ¼ÀÄ

avÀæ 

13. avÀæ gÀ°è MAzÀÄ §¯ïâ£À ¦ü®ªÉÄAmï ºÁ¼ÁzÀgÉ E£ÉÆßAzÀÄ §¯ïâ ̈ É¼ÀUÀÄvÀÛzÉAiÉÄÃ? ¤ªÀÄä
GvÀÛgÀªÀ£ÀÄß ̧ ÀªÀÄyð¹j.
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SCIENCE AND SOCIETY

Electric cells or batteries are compact portable sources of

electrical energy that make the use of some electrical devices

more convenient. These cells and batteries come in various

shapes and sizes for different purposes, such as cylindrical

batteries for torchlights, clocks, remotes, toys; button cells for

watches, hearing aids; rechargeable batteries for mobile phones,

laptops, and electric vehicles.

 Visit an electrical items shop. With the help of the shopkeeper, identify the various
types of cells available. For each cell, also fi nd out which device(s) it is used for.
Prepare a report.

 Prepare a list of objects in your home under three categories:
(i) Objects which are electrical insulators only
(ii) Objects which are electrical conductors only
(iii) Objects which are made of both, whose some parts are insulators and some

electrical conductors

Prepare some question based on your learnings so far......
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................
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«eÁÕ£À ªÀÄvÀÄÛ ¸ÀªÀiÁd

À̧ªÀiÁAvÀgÀ eÉÆÃqÀuÉAiÀÄ£ÀÄß DmÉÆÃ ªÉÆ É̈Ê¯ïUÀ¼À°è PÀÆqÀ §¼À̧ À̄ ÁUÀÄvÀÛzÉ.
(PÁgÀÄ/§¸ï/gÉÊ®ÄUÀ¼À°è) ºÉqï É̄ÊmïUÀ¼ÀÄ, ̈ ÉæÃPï ̄ ÉÊmïUÀ¼ÀÄ, ºÁ£ïðUÀ¼ÀÄ ªÀÄvÀÄÛ
EvÀgÀ G¥ÀPÀgÀtUÀ¼ÀAvÀºÀ s̈ÁUÀUÀ¼ÀÄ ¨ÁåljUÉ «©ü£Àß ªÀiÁUÀðUÀ¼À ªÀÄÆ®PÀ
À̧A¥ÀPÀðUÉÆArgÀÄvÀÛzÉ. MAzÀÄ ªÉÃ¼É MAzÀÄ ºÉqï É̄Êmï «¥sÀ®ªÁzÀgÀÆ G½zÀªÀÅ

PÁAiÀÄ ¤ªÀð» À̧ÄvÀÛªÉ. ºÁ£ïð ªÀÄvÀÄÛ ªÀÄÆå¹Pï ¹ À̧ÖªÀiï£ÀAvÀºÀ J¯Áè ̈ sÁUÀUÀ¼À£ÀÄß
©r©rAi ÀiÁV ¤ªÀð»¸ À§ºÀÄz ÀÄ . ¸ Àª ÀiÁAv Àg À eÉÆÃqÀuÉAi À ÄÄ
£ÀA§®ºÀðªÁzÀÄzÀÄ ªÀÄvÀÄÛ CvÀåAvÀ ̧ ÀÄgÀQëvÀªÁzÀÄzÀÄ JAzÀÄ ¥ÀjUÀtÂ̧ À̄ ÁVzÉ.

 MAzÀÄ «zÀÄåvï G¥ÀPÀgÀtUÀ¼À CAUÀrUÉ ̈ sÉÃn ¤Ãrj. CAUÀrAiÀÄªÀ£À ̧ ÀºÁAiÀÄ¢AzÀ C°è ®§å«gÀÄªÀ

««zsÀ jÃwAiÀÄ «zÀÄåvï PÉÆÃ±ÀUÀ¼À£ÀÄß UÀÄgÀÄw¹ ¥Àæw PÉÆÃ±ÀªÀÅ, AiÀiÁªÀ ̧ ÁzsÀ£ÀUÀ½UÁV §¼ÀPÉAiÀiÁUÀÄvÀÛzÉ

JA§ÄzÀ£ÀÄß w½zÀÄPÉÆ½î ªÀÄvÀÄÛ MAzÀÄ ªÀgÀ¢AiÀÄ£ÀÄß ¹zÀÞ¥Àr¹j.

 ¤ªÀÄä ªÀÄ£ÉAiÀÄ°ègÀÄªÀ ªÀ̧ ÀÄÛUÀ¼À ¥ÀnÖAiÀÄ£ÀÄß F PÉ¼ÀV£À ªÀÄÆgÀÄ ªÀUÀðUÀ¼ÁV vÀAiÀiÁj¹j:

iPÉÃªÀ® «zÀÄåvï CªÁºÀPÀUÀ½AzÀ ªÀiÁvÀæ vÀAiÀiÁj À̧®àlÖ ªÀ̧ ÀÄÛUÀ¼ÀÄ.

iiPÉÃªÀ® «zÀÄåvï ªÁºÀPÀUÀ½AzÀ ªÀiÁvÀæ vÀAiÀiÁj À̧®àlÖ ªÀ̧ ÀÄÛUÀ¼ÀÄ.

iiiJgÀqÀÆ ¥ÀzÁxÀðUÀ½AzÀ vÀAiÀiÁj À̧®àlÖ ªÀ̧ ÀÄÛUÀ¼ÀÄ.

¤ÃªÀÅ E°èAiÀÄªÀgÉUÉ PÀ°vÀ «μÀAiÀÄzÀ DzsÁgÀzÀ ªÉÄÃ É̄ PÉ®ªÀÅ ¥Àæ±ÉßUÀ¼À£ÀÄß ¹zÀÞ¥Àr¹PÉÆ½î.....

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

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

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

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

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

........................................................................................................................................
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Learners will be able to:
Differentiate metals and non-metals by comparing their physical

Fig. 4.1: Ironsmith
making various items

properties. (CG - 1)
Explain malleability, ductility and sonority of metals related to their practical uses.
(CG - 1)
Distinguish good conductors from poor conductors of electricity using simple tests.
(CG - 2)
Apply the methods to prevent rusting in daily life. (CG - 1)
Recognise the importance of non-metals in daily life and natural processes. (CG - 5)

Raju and Kavitha live in a village in Andhra Pradesh. Their school has assigned
them a project to learn about crafts persons who work with metals. They decide to
visit the local ironsmiths who practise this craft. Raju and Kavitha request their
grandfather to accompany them (Fig. 4.1). They are curious to learn how these
ironsmiths make different items of daily use. They interact with an elderly
craftsperson, Diwakar uncle.
Raju:      Which items do you generally make?

44444 Metals and Non-metalsMetals and Non-metalsMetals and Non-metalsMetals and Non-metalsMetals and Non-metals
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¤ÃªÀÅ PÀ°wgÀÄªÀÅzÀÄ
s̈ËwPÀ ®PÀëtUÀ¼À£ÀÄß ºÉÆÃ°PÉ ªÀiÁqÀÄªÀÅzÀgÀ ªÀÄÆ®PÀ ̄ ÉÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ C É̄ÆÃºÀUÀ¼À£ÀÄß

avÀæ  PÀªÀiÁägÀ ««zsÀ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß vÀAiÀiÁj À̧ÄªÀÅzÀÄ

É̈Ã¥Àðr À̧§®ègÀÄ. (CG - 1)
É̄ÆÃºÀUÀ¼À PÀÄlåvÉ, vÀ£ÀåvÉ ªÀÄvÀÄÛ zsÀé¤ ®PÀëtUÀ¼À£ÀÄß CªÀÅUÀ¼À DZÀgÀuÁvÀäPÀ G¥ÀAiÉÆÃUÀzÉÆA¢UÉ

«ªÀj À̧§®ègÀÄ. (CG - 1)
¸ÁªÀiÁ£Àå ¥ÀjÃPÉëöUÀ¼À£ÀÄß G¥ÀAiÉÆÃV¹ GvÀÛªÀÄ «zÀÄåvï ªÁºÀPÀUÀ½AzÀ DªÁºÀPÀUÀ¼À£ÀÄß
É̈Ã¥Àðr À̧§ºÀÄzÀÄ. (CG - 2)

zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ°è vÀÄPÀÄÌ ¤ªÁgÀuÉ ¥ÀzÀÞUÀ¼À£ÀÄß «¤AiÉÆÃV¹PÉÆ¼ÀÄîªÀgÀÄ. (CG - 1)
zÉÊ£ÀA¢£À fÃªÀ£À ªÀÄvÀÄÛ À̧ºÀd ¥ÀæQæAiÉÄAiÀÄ°è C É̄ÆÃºÀUÀ¼À ¥ÁæªÀÄÄRåvÉAiÀÄ£ÀÄß w½AiÀÄÄªÀgÀÄ.
(CG - 5)

gÁdÄ ªÀÄvÀÄÛ PÀ«vÀ DAzsÀæ¥ÀæzÉÃ±ÀzÀ°è£À MAzÀÄ UÁæªÀÄzÀ°è ªÁ¹ À̧ÄwÛzÁÝgÉ. CªÀgÀ ¥ÁoÀ±Á É̄ CªÀjUÉ
É̄ÆÃºÀUÀ¼ÉÆA¢UÉ PÉ® À̧ ªÀiÁqÀÄªÀ ºÀ̧ ÀÛPÀ¼ÁPÁgÀgÀ£ÀÄß PÀÄjvÀÄ w½zÀÄPÉÆ¼Àî®Ä MAzÀÄ AiÉÆÃd£ÉAiÀÄ£ÀÄß ¤ÃqÀ̄ ÁVzÉ.

CªÀgÀÄ F PÉ® À̧ªÀ£ÀÄß ̧ ÁzsÀ£É ªÀiÁqÀÄªÀ ̧ ÀÜ½ÃAiÀÄ PÀªÀiÁägÀgÀ£ÀÄß ̈ ÉÃnAiÀiÁUÀ̈ ÉÃPÉAzÀÄ ¤tðAiÀÄ vÉUÉzÀÄPÉÆArzÁÝgÉ.
gÁdÄ ªÀÄvÀÄÛ PÀ«vÀ vÀªÀÄä vÁvÀ£À£ÀÄß vÀªÉÆäA¢UÉ §gÀ®Ä w½AiÀÄ¥Àr¹zÁÝgÉ. avÀæ F PÀªÀiÁägÀgÀÄ
¥Àæw¢£À G¥ÀAiÉÆÃV À̧ÄªÀ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß ºÉÃUÉ vÀAiÀiÁj À̧ÄvÁÛgÉÆÃ w½zÀÄPÉÆ¼Àî É̈ÃPÉAzÀÄ CªÀgÀÄ GvÁìºÀ¢AzÀ
EzÁÝgÉ. CªÀgÀÄ ºÀ̧ ÀÛPÀ¼ÁPÁgÀ£ÁzÀ ¢ªÁPÀgï CAPÀ̄ ï£ÉÆA¢UÉ ZÀað¹zÁÝgÉ.
gÁdÄ ¤ÃªÀÅ ¸ÁªÀiÁ£ÀåªÁV AiÀiÁªÀ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß vÀAiÀiÁj À̧ÄwÛÃj

44444 ÇæãàÖÜWÜÙÜá ÊÜáñÜá¤ AÇæãàÖÜWÜÙÜá
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4.1 Properties of Materials

Caution— Conduct this activity under the supervision of your teacher or an adult.
Collect some waste pieces of copper and aluminium, an iron nail, a piece of coal, a
pea-sized lump of sulphur and a block of wood.
Recall the chapter ‘Materials Around Us’ in the Class 6 General Science textbook
and observe the appearances of the above items. Are they lustrous? Also, note whether
they are hard or soft and record your observations in Table 4.1.

4.1.1 Malleability

Activity 4.1: Let us explore

Now, place each of these items one by

one on any hard surface and beat them

with a hammer (Fig. 4.2).

What do you think will happen? Do

the objects become slightly flattened

or do they break into pieces?

Record your observations in Table 4.1.

Diwakar: Generally, we make items of daily use, such as flat pans, buckets, tongs and
farming tools like spades, axes, trowels and rakes.

Kavitha: What materials are they made of ?
Diwakar: We use iron metal to make these items. We also use wood to prepare handles

wherever required. Additionally, we use coal in our furnaces to heat the iron.
Diwakar is heating an iron block in the furnace. It has become red hot. He
starts beating it hard with a hammer.  Kavitha is amazed and asks, “Why are
you beating it?”

Diwakar: I am beating it to shape it into an axe.
Kavitha: Wow, a piece of iron can be beaten into a flat shape! Can we do this with other

metals as well?

You may also have many such questions — let us explore what else we can do with metals.

Fig. 4.2
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¥ÀzÁxÀðUÀ¼À UÀÄt ®PÀëötUÀ¼ÀÄ

eÁUÀævÉ-F ZÀlÄªÀnPÉAiÀÄ£ÀÄß ¤ªÀÄä ²PÀëöPÀgÀÄ E®èªÉ zÉÆqÀØªÀgÀ ¥ÀAiÀiÁðªÉÃμÀuÉAiÀÄ°è ªÀiÁvÀæªÉÃ ªÀiÁrj

vÁªÀÄæ ªÀÄvÀÄÛ C®Æå«ÄÃ¤AiÀÄA£À PÉ®ªÀÅ vÁådå vÀÄtÄPÀÄUÀ¼ÀÄ, MAzÀÄ PÀ©âtzÀ ªÉÆ¼É, MAzÀÄ PÀ°èzÀÝ°£À
vÀÄAqÀÄ, MAzÀÄ §oÁtÂ UÁvÀæzÀ UÀAzsÀPÀzÀ GAqÉ ªÀÄvÀÄÛ PÀnÖUÉ vÀÄAqÀÄUÀ¼À£ÀÄß À̧AUÀæ»¹j
6£ÉÃ vÀgÀUÀwAiÀÄ ¸ÁªÀiÁ£Àå «eÕÁ£À ¥ÀoÀå¥ÀÅ À̧ÛPÀzÀ°è ‘‘£ÀªÀÄä À̧ÄvÀÛ°£À ªÀ̧ ÀÄÛUÀ¼ÀÄ’’ JA§ CzsÁåAiÀÄªÀ£ÀÄß
£É£À¦¹PÉÆ½î ªÀÄvÀÄÛ ªÉÄÃ°£À ªÀ̧ ÀÄÛUÀ¼À UÉÆÃZÀgÀvÉAiÀÄ£ÀÄß UÀªÀÄ¤¹j. CªÀÅ ºÉÆ¼À¦¤AzÀ PÀÆrªÉAiÉÄÃ|
C®èzÉ CªÀÅ UÀnÖAiÀiÁVªÉAiÉÄÃ? CxÀªÁ ªÀÄÈzÀÄªÁVAiÉÄÃ JA§ÄzÀ£ÀÄß UÀªÀÄ¤¹. ªÀÄvÀÄÛ ¤ªÀÄä
CªÀ̄ ÉÆÃPÀ£ÀUÀ¼À£ÀÄß PÉÆÃμÀÖPÀ gÀ°è zÁR°¹.

PÀÄlåvÉ

FUÀ, F ¥À æwAi ÉÆAzÀÄ ªÀ¸ À Ä Ûª À£ À Ä ß
MAzÉÆAzÁV AiÀiÁªÀÅzÉÃ UÀnÖAiÀiÁzÀ
ªÉÄÃ¯ÉÊAiÀÄ°è Ej¹ ªÀÄvÀÄÛ ¸ÀÄwÛUÉ¬ÄAzÀ
ºÉÆqÉ¬Äj. (avÀæ 
K£ÁUÀÄvÀÛzÉ JAzÀÄ ¤ÃªÀÅ AiÉÆÃa À̧ÄwÛÃj?
ªÀ̧ ÀÄÛUÀ¼ÀÄ ̧ Àé®à ZÀ¥ÀàmÉAiÀiÁUÀÄvÀÛªÉAiÉÄÃ? CxÀªÁ
vÀÄAqÀÄUÀ¼ÁV MqÉAiÀÄÄvÀÛªÉAiÉÄÃ?
¤ªÀÄä C£ÉéÃμÀuÉAiÀÄ£ÀÄß PÉÆÃμÀÖPÀ gÀ°è
zÁR°¹j

¢ªÁPÀgï: ¸ÁªÀiÁ£ÀåªÁV, £ÁªÀÅ ¥Àæw ¤vÀå G¥ÀAiÉÆÃV À̧ÄªÀ ªÀ̧ ÀÄÛUÀ¼ÁzÀ CAZÀÄ §PÉÃmï, EPÀÄÌ¼À ªÀÄvÀÄÛ
PÀÈ¶ G¥ÀPÀgÀtUÀ¼ÁzÀ Ȩ́àÃqïUÀ¼ÀÄ, PÉÆqÀ°UÀ¼ÀÄ, mÉÆæÃªÉ̄ ïUÀ¼ÀÄ ªÀÄvÀÄÛ PÀÄAmÉUÀ¼ÀÄ 

PÀ«vÀ: CªÀÅUÀ¼À£ÀÄß AiÀiÁªÀ ªÀ̧ ÀÄÛUÀ½AzÀ vÀAiÀiÁj À̧̄ ÁUÀÄvÀÛzÉ.
¢ªÁPÀgï F ªÀ̧ ÀÄÛUÀ¼À£ÀÄß vÀAiÀiÁj À̧®Ä £ÁªÀÅ PÀ©âtªÀ£ÀÄß G¥ÀAiÉÆÃV À̧ÄvÉÛÃªÉ. CUÀvÀå«gÀÄªÀ PÀqÉ »rPÉUÀ¼À£ÀÄß

vÀAiÀiÁj À̧®Ä £ÁªÀÅ PÀnÖUÉAiÀÄ£ÀÄß ̧ ÀºÀ §¼À̧ ÀÄvÉÛÃªÉ. CUÀvÀå«gÀÄªÀ PÀqÉ, ºÉZÀÄÑªÀjAiÀiÁV, PÀ©âtªÀ£ÀÄß
©¹ ªÀiÁqÀ®Ä £ÁªÀÅ £ÀªÀÄä PÀÄ®ÄªÉÄUÀ¼À°è PÀ°èzÀÝ®£ÀÄß §¼À̧ ÀÄvÉÛÃªÉ. ¢ªÁPÀgï PÀÄ®ÄªÉÄAiÀÄ°è
PÀ©âtzÀ ¢«ÄäAiÀÄ£ÀÄß ©¹ ªÀiÁqÀÄwÛzÁÝgÉ. CzÀÄ PÉA¥ÁVzÉ. CªÀgÀÄ CzÀ£ÀÄß À̧ÄwÛUÉ¬ÄAzÀ
§®ªÁV ºÉÆqÉAiÀÄ®Ä ¥ÁægÀA©ü̧ ÀÄvÁÛ£É. PÀ«vÁ D±ÀÑAiÀÄðZÀQvÀ¼ÁV PÉÃ¼ÀÄvÁÛ¼É. EzÀ£ÀÄß KvÀPÉÌ
ºÉÆqÉAiÀÄÄwÛÃj?

¢ªÁPÀgï EzÀ£ÀÄß PÉÆqÀ°AiÀiÁV §zÀ̄ Á¬Ä À̧®Ä ºÉÆqÉAiÀÄÄwÛzÁÝgÉ.
PÀ«vÀ ºËzÁ! PÀ©âtzÀ vÀÄAqÀ£ÀÄß ºÉÆqÉzÀÄ ZÀ¥ÀànAiÀiÁzÀ DPÁgÀPÉÌ vÀgÀ§ºÀÄzÀÄ! »ÃUÉ £ÁªÀÅ EvÀgÀ

É̄ÆÃºÀUÀ¼ÉÆA¢UÉ PÀÆqÀ ªÀiÁqÀ§ºÀÄzÁ?
¤ªÀÄUÉ PÀÆqÁ EAvÀºÀ C£ÉÃPÀ ¥Àæ±ÉßUÀ½gÀ§ºÀÄzÀÄ. É̄ÆÃºÀUÀ¼ÉÆA¢UÉ £ÁªÀÅ É̈ÃgÉ K£ÀÄ ªÀiÁqÀ§ºÀÄzÉÆÃ
w½zÀÄPÉÆ¼ÉÆîÃt.

ZÀlÄªÀnPÉ £Á«ÃUÀ C£ÉéÃ¶ Ȩ́ÆÃt

avÀæ 
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Table 4.1: Apperance, hardness, and effect of hammering on different
              objects or materials.

Analyse Table 4.1. Identify the objects that are lustrous
in appearance and hard. You might have observed that objects
made from copper, aluminium, and iron are lustrous in appearance
and are hard. Lustre shown by metals is known as metallic lustre.
Materials like copper, aluminium, and iron are known as metals,
whereas, coal, sulfur, and wood are non-lustrous and not as hard
as metals.

Are all metals hard and solid? Not really; some metals like
sodium and potassium are so soft that they can be cut with a knife.
There is one metal, mercury, that is found in a liquid state at room
temperature, which you might have seen in thermometers. Recall
the chapter ‘Temperature and its Measurement’ from the Class 6
General Science textbook.

Which objects did you find become flat on beating with a
hammer? You must have observed that objects such as a piece of
copper, an iron nail, and a piece of aluminium become flat when
beaten; whereas other objects or materials behave differently. This
property by which materials can be beaten into thin sheets is called
malleability. Most metals possess this property. Can you give
some examples of metal sheets? You might have seen thin silver
foil on some sweets and aluminium foil used for wrapping food
items. These are formed due to their malleability. Gold and silver
are the most malleable metals.

Appearance Effect of hammering
S.No. Object/Material (lustrous/ Hard/Soft (flattens/breaks into

non-lustrous pieces)

1. Piece of copper

2. Piece of aluminium

3. Iron nail

4. Piece of coal

5. Lump of sulphur

(pea-sized)

6. Block of wood
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®æà ñÜÃÜWÜ£ ÓÝÊÜÞ®ÜÂ ËþÝ®Ü

PÉÆÃμÀÖPÀ  ««zsÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ CxÀªÁ ¥ÀzÁxÀðUÀ¼À ªÉÄÃ É̄ À̧ÄwÛUÉ¬ÄAzÀ GAmÁUÀÄªÀ
UÉÆÃZÀgÀvÉ

PÉÆÃμÀÖPÀ  «±ÉèÃ¶¹ , ºÉÆ¼À¥ÀÅ ªÀÄvÀÄÛ PÀptªÁV PÁtÄªÀ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß
UÀÄgÀÄw¹j. vÁªÀÄæ C®Äå«ÄÃ¤AiÀÄA ªÀÄvÀÄÛ PÀ©ât¢AzÀ ªÀiÁrzÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ ºÉÆ¼À¥ÀÅ
ªÀÄvÀÄÛ UÀnÖAiÀiÁVgÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤¹gÀ§ºÀÄzÀÄ. É̄ÆÃºÀUÀ½AzÀ vÉÆÃj À̧̄ ÁzÀ
ºÉÆ¼À¥À£ÀÄß É̄ÆÃ»ÃAiÀÄ ºÉÆ¼À¥ÀÅ J£ÀÄßªÀgÀÄ. DzÀgÉ PÀ°èzÀÝ®Ä, UÀAzsÀPÀ ªÀÄvÀÄÛ
PÀnÖUÉAiÀÄAvÀºÀ ºÉÆ¼À¥ÀÅ E®èzÀªÀ£ÀÄß ªÀÄvÀÄÛ É̄ÆÃºÀUÀ¼ÀμÀÄÖ UÀnÖAiÀiÁVgÀÄªÀÅ¢®è

J¯Áè É̄ÆÃºÀUÀ¼ÀÄ UÀnÖAiÀiÁV ªÀÄvÀÄÛ WÀ£À¹ÜwAiÀÄ°èªÉAiÉÄÃ? ¤dªÁVAiÀÄÆ
C®è, ̧ ÉÆÃrAiÀÄA ªÀÄvÀÄÛ ¥ÉÇmÁå¶AiÀÄA£ÀAvÀºÀ PÉ®ªÀÅ ̄ ÉÆÃºÀUÀ¼ÀÄ vÀÄA¨Á ªÀÄÈzÀÄªÁVzÀÄÝ
CªÀÅUÀ¼À£ÀÄß ZÁPÀÄ«¤AzÀ PÀvÀÛj À̧§ºÀÄzÀÄ. PÉÆÃuÉAiÀÄ GμÁÚA±ÀzÀ°è zÀæªÀ ¹ÜwAiÀÄ°è
PÀAqÀÄ §gÀÄªÀ ¥ÁzÀgÀ̧ À JA§ MAzÀÄ É̄ÆÃºÀ«zÉ, EzÀ£ÀÄß ¤ÃªÀÅ GμÀÚªÀiÁ¥ÀPÀzÀ°è
£ÉÆÃqÀ§ºÀÄzÀÄ. £ÉÃ vÀgÀUÀwAiÀÄ ¸ÁªÀiÁ£Àå «eÕÁ£À ¥ÀoÀå¥ÀÅ À̧ÛPÀ¢AzÀ ‘‘vÁ¥ÀªÀiÁ£À
ªÀÄvÀÄÛ C¼ÀvÉ’’ CzsÁåAiÀÄªÀ£ÀÄß £É£À¦¹PÉÆ½î

UÉÆÃZÀgÀvÉ PÀpt À̧ÄwÛUÉ¬ÄAzÀ ºÉÆqÉzÁUÀ
PÀæ. À̧A. ªÀ̧ ÀÄÛ/¥ÀzÁxÀð ºÉÆ¼À¥ÀÅ¼Àî          ªÀÄÈzÀÄ ¥ÀjuÁªÀÄ ZÀ¥ÀàmÉAiÀiÁUÀÄvÀÛzÉ

ºÉÆ¼À¥ÀÅ E®èzÀ MqÉAiÀÄÄvÀÛzÉ

1. vÁªÀÄæzÀ vÀÄAqÀÄ

2. C®Æå«ÄÃ¤AiÀÄA vÀÄAqÀÄ

3. PÀ©âtzÀ ªÉÆ¼É

4. PÀ°èzÀÝ°£À vÀÄAqÀÄ

5. UÀAzsÀzÀ GAqÉ

(§oÁtÂ UÁvÀæzÀ)

6. PÀnÖUÉ ¢«Ää

À̧ÄwÛUÉ¬ÄAzÀ ºÉÆqÉzÁUÀ AiÀiÁªÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ ZÀ¥ÀàmÉAiÀiÁUÀÄvÀÛªÉ JAzÀÄ ¤ÃªÀÅ
PÀAqÀÄPÉÆAr¢ÝÃj? vÁªÀÄæzÀ vÀÄAqÀÄ,PÀ©âtzÀ ªÉÆ¼É ªÀÄvÀÄÛ C®Äå«ÄÃ¤AiÀÄA vÀÄAqÀÄ
ªÀÄÄAvÁzÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ ºÉÆqÉzÁUÀ ZÀ¥ÀàmÉAiÀiÁUÀÄvÀÛªÉ JAzÀÄ ¤ÃªÀÅ UÀªÀÄ¤¹gÀ̈ ÉÃPÀÄ,
DzÀgÉ EvÀgÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ «©ü£ÀßªÁV ªÀwð À̧ÄvÀÛªÉ. ªÀ̧ ÀÄÛUÀ¼À£ÀÄß vÉ¼ÀÄªÁzÀ ºÁ¼ÉUÀ¼ÁV
ºÉÆqÉAiÀÄ§ºÀÄzÁzÀ F UÀÄtªÀ£ÀÄß PÀÄlåvÉ (ªÉÄvÀÄvÀ£À) JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.
PÉ®ªÀÅ GzÁºÀgÀuÉUÀ¼À£ÀÄß ¤ÃªÀÅ £ÉÆÃqÀ§ºÀÄzÉÃ? PÉ®ªÀÅ ¹» wArUÀ¼À ªÉÄÃ É̄
vÉ¼ÀÄªÁzÀ ̈ É½îAiÀÄ ¥ÀÅr ªÀÄvÀÄÛ DºÁgÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß ̧ ÀÄvÀÛ®Ä §¼À̧ ÀÄªÀ C®Äå«ÄÃ¤AiÀÄA
¥sÁ¬Ä¯ïC£ÀÄß ¤ÃªÀÅ £ÉÆÃrgÀ§ºÀÄzÀÄ. EªÀÅUÀ¼ÀÄ CªÀÅUÀ¼À PÀÄlåvÉ¬ÄAzÁV
gÀÆ¥ÀÅUÀ¼ÀÄîvÀÛªÉ. §AUÁgÀ ªÀÄvÀÄÛ É̈½î CvÀåAvÀ PÀÄlåvÉ É̄ÆÃºÀUÀ¼ÁVªÉ.
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HOLISTIC LENS
The impact of iron on the progress of civilisation of India
In the Class 6 Social textbook Exploring Society India and Beyond, you learnt about the
Harappans. They knew how to use metals like copper and gold. They used these metals to
make various objects, from utensils to jewellery. However, you would hardly find any
evidence of the Harappans using a very prominent metal iron, which you see a lot around
you today. This is because it took a long time before iron was used in day-to-day activities.

However, once the use of iron gained prominence in the times that followed, it
contributed significantly to the progress of civilisation in India. For instance, due to its
strength, agricultural tools like ploughs made from iron were much superior to those used
previously. What could be the potential reason that it is generally considered that copper
was discovered earlier as compared to iron?

Where do you find the use of metal wires?
You might have seen wires of metals like copper or aluminium in electrical fittings.

Some ornaments, like bangles, necklaces, ear rings, etc., are also made from metal wires.
Metal wires play important functions in a variety of stringed musical instruments, such as
veena, sitar, violin, and guitar.

This property of materials by which they can be drawn into wires is called ductility.
This property of ductility is mainly possessed by metals.

4.1.2 Ductility

Gold is so ductile that
one gram of it can be
drawn into a 2 kilometre-
long wire!

The ductile nature of
metals enables for the
creation of
this tea strainer
with metal wire.

A piece of coal or a lump of sulphur does not show this behaviour. They break
into  pieces and are said to be brittle. On the other hand, wood neither gets
flattened into a sheet nor breaks into pieces. Therefore, wood is neither malleable
nor brittle.
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É̄ÆÃºÀzÀ vÀAwUÀ¼À §¼ÀPÉAiÀÄ£ÀÄß ¤ÃªÀÅ J°è PÀAqÀÄPÉÆAr¢ÝÃj
¤ÃªÀÅ vÁªÀÄæ CxÀªÁ C®Äå«ÄÃ¤AiÀÄA £ÀAvÀºÀ É̄ÆÃºÀUÀ¼À vÀAwUÀ¼À£ÀÄß «zÀÄåvï eÉÆÃqÀuÉAiÀÄ°è

£ÉÆÃrgÀ§ºÀÄzÀÄ. UÁdÄUÀ¼ÀÄ (§¼ÉUÀ¼ÀÄ), ºÁgÀUÀ¼ÀÄ, Q«AiÉÆÃ É̄UÀ¼ÀÄ ªÀÄÄAvÁzÀ PÉ®ªÀÅ D s̈ÀgÀtUÀ¼À£ÀÄß
¯ÉÆÃºÀzÀ vÀAwUÀ½AzÀ vÀAiÀiÁj¸À¯ÁUÀÄvÀÛzÉ. «ÃuÉ, ¹vÁgï, ªÀAiÀÄ°£ï, VmÁgï, ¦nÃ®Ä ªÀÄvÀÄÛ
VmÁgïUÀ¼ÀAvÀºÀ ««zsÀ vÀAw ̧ ÀAVÃvÀ ªÁzÀåUÀ¼À°è ̄ ÉÆÃºÀzÀ vÀAwUÀ¼ÀÄ ¥ÀæªÀÄÄR PÁAiÀÄðUÀ¼À£ÀÄß ¤ªÀð» À̧ÄvÀÛªÉ.

¥ÀzÁxÀðUÀ¼À£ÀÄß vÀAwUÀ¼ÁV J¼ÉAiÀÄÄ§ºÀÄzÁzÀ ªÀ̧ ÀÄÛUÀ¼À F UÀÄtªÀ£ÀÄß vÀ£ÀåvÉ J£ÀÄßªÀgÀÄ.
F vÀ£ÀåvÉ UÀÄtªÀÅ ªÀÄÄRåªÁV É̄ÆÃºÀUÀ¼À°è PÀAqÀÄ §gÀÄvÀÛzÉ.

vÀ£ÀåvÉ 

a£À ßª À Å Cv À åAv À v À£ À åv É
É̄ÆÃºÀªÀÅ CzÀjAzÀ MAzÀÄ

UÁæA §AUÁgÀªÀ£ÀÄß Q.«ÄÃ.
Gz À ÝªÁz À v ÀAwAi À i ÁV
J¼ÉAiÀÄ§ºÀÄzÀÄ

PÀ°èzÀÝ°£À vÀÄAqÀÄ CxÀªÁ UÀAzsÀPÀzÀ GAqÉ F £ÀqÀªÀ½PÉAiÀÄ£ÀÄß vÉÆÃj À̧ÄªÀÅ¢®è CxÀªÁ
MqÉAiÀÄÄvÀÛzÉ ªÀÄvÀÄÛ CªÀÅUÀ¼À£ÀÄß À̧Ä® s̈ÀªÁV MqÉAiÀÄÄvÀÛªÉ JAzÀÄ ºÉÃ¼À̄ ÁUÀÄvÀÛzÉ. ªÀÄvÉÆÛAzÉqÉ,
PÀnÖUÉ ºÁ¼ÉAiÉÆ¼ÀUÉ ZÀ¥ÀàmÉAiÀiÁUÀÄªÀÅ¢®è CxÀªÁ vÀÄAqÀÄUÀ¼ÁV MqÉAiÀÄÄªÀÅ¢®è. DzÀÝjAzÀ
PÀnÖUÉAiÀÄÄ vÀÄAqÀÄUÀ¼ÁV PÀÄlåvÉ C®è CxÀªÁ À̧Ä® s̈ÀªÁV MqÉAiÀÄÄªÀÅ¢®è.

À̧ªÀÄUÀæzÀÈ¶Ö

s̈ÁgÀvÀzÀ £ÁUÀjPÀvÉAiÀÄ ¥ÀæUÀwAiÀÄ ªÉÄÃ É̄ PÀ©âtzÀ ¥Àæ̈ sÁªÀ
£ÉÃ vÀgÀUÀwAiÀÄ ¸ÁªÀiÁfPÀ ¥ÀoÀå¥ÀÅ À̧ÛPÀªÀÅ À̧ªÀiÁdªÀ£ÀÄß C£ÉéÃ¶ À̧ÄªÀÅzÀÄ, s̈ÁgÀvÀ ªÀÄvÀÄÛ EvÀgÀ ¥ÀæzÉÃ±ÀUÀ¼À°è

¤ÃªÀÅ ºÀgÀ¥Àà£ÀßgÀ §UÉÎ PÀ°w¢ÝÃj. CªÀjUÉ vÁªÀÄæ ªÀÄvÀÄÛ a£ÀßzÀAvÀºÀ ̄ ÉÆÃºÀUÀ¼À£ÀÄß ºÉÃUÉ §¼À̧ ÀÄªÀÅzÀÄ JAzÀÄ
w½¢vÀÄÛ. ¥ÁvÉæUÀ½AzÀ D s̈ÀgÀt¼ÀªÀgÉUÉ ««zsÀ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß vÀAiÀiÁj À̧®Ä CªÀgÀÄ F ̄ ÉÆÃºÀUÀ¼À£ÀÄß §¼À̧ ÀÄwÛzÀÝgÀÄ.
CzÁUÀÆå ºÀgÀ¥Àà£ÀßgÀÄ §ºÀ¼À ¥ÀæªÀÄÄRªÁzÀ É̄ÆÃºÀzÀ PÀ©âtªÀ£ÀÄß §¼À¹zÀ AiÀiÁªÀÅzÉÃ ¥ÀÅgÁªÉUÀ¼ÀÄ £ÀªÀÄUÉ
¹UÀÄªÀÅ¢®è, EzÀ£ÀÄß ¤ÃªÀÅ EAzÀÄ ¤ªÀÄä ̧ ÀÄvÀÛ®Æ ºÉZÁÑV £ÉÆÃqÀÄwÛÃj. KPÉAzÀgÉ ¢£À ¤vÀåzÀ ZÀlÄªÀnPÉUÀ¼À°è
PÀ©âtªÀ£ÀÄß §¼À̧ ÀÄªÀÅzÀPÉÌ §ºÀ¼À À̧ªÀÄAiÀÄ »r¬ÄvÀÄ. CzÁUÀÆå, £ÀAvÀgÀzÀ PÁ®zÀ°è PÀ©âtzÀ §¼ÀPÉAiÀÄÄ
¥ÁæªÀÄÄRåvÉAiÀÄ£ÀÄß ¥ÀqÉzÀ £ÀAvÀgÀ, CzÀÄ ̈ sÁgÀvÀzÀ°è £ÁUÀjPÀvÉAiÀÄ ¥ÀæUÀwUÉ UÀªÀÄ£ÁºÀðªÁV PÉÆqÉUÉ ¤ÃrvÀÄ.
GzÁºÀgÀuÉUÉ CzÀgÀ §®¢AzÁV, PÀ©ât¢AzÀ ªÀiÁrzÀ £ÉÃV®ÄUÀ¼ÀAvÀºÀ PÀÈ¶ G¥ÀPÀgÀtUÀ¼ÀÄ »AzÉ
§¼À¸À¯ÁVzÀÝ G¥ÀPÀgÀtUÀ½VAvÀ ºÉZÀÄÑ ±ÉæÃμ À ÖªÁVzÀÝªÀÅ. PÀ©âtPÉÌ ºÉÆÃ°¹zÀgÉ vÁªÀÄæªÀ£ÀÄß ªÉÆzÀ¯ÉÃ

PÀAqÀÄ»rAiÀÄ¯Á¬ÄvÀÄ JAzÀÄ ¸ÁªÀiÁ£ÀåªÁV KPÉ s̈Á« À̧ÄvÁÛgÉ? CzÀPÉÌ §®ªÁzÀ PÁgÀt K¤gÀ§ºÀÄzÀÄ

É̄ÆÃºÀUÀ¼À vÀ£ÀåvÉ UÀÄt¢AzÀ ̄ ÉÆÃºÀzÀ
vÀAw¬ÄAzÀ nÃ ¦ü®Ögï vÀAiÀiÁj À̧®Ä
¸ÁzsÀåªÁUÀÄªÀAvÉ ªÀiÁrzÉ
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Have you ever seen wires made of coal or sulphur? Obviously not! We can say that coal and
sulphur are not ductile.

Have you ever noticed the sound produced when a metal spoon, or a metal plate, or a metal
coin is dropped on the floor? How is it different from the sound produced when a piece of
coal or wood is dropped on the floor?

Activity 4.2: Let us investigate

     Caution— Be careful while dropping the objects.
Take a few objects, such as a metal spoon, a coin, a piece of coal, and a
block of wood.
Drop them one by one from a certain height.
Do you notice any difference in the sound produced by these objects?

I use the difference in
sound when my stick
hits wood or metal to
help find my way.

Suspension bridge

Dive Deeper
Do you know that ropes made of steel [a mixture of metal (iron) and non-
metal (carbon)] wires can support heavy loads? Therefore, they are used in
suspension bridges and in cranes to lift heavy objects.

4.1.3 Sonority
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¤ÃªÀÅ JAzÁzÀgÀÆ PÀ°èzÀÝ®Ä CxÀªÁ UÀAzsÀPÀ¢AzÀ ªÀiÁrzÀ vÀAwUÀ¼À£ÀÄß £ÉÆÃr¢ÝÃgÁ? RavÀªÁV E®è,
PÀ°èzÀÝ®Ä ªÀÄvÀÄÛ UÀAzsÀPÀªÀÅ vÀ£ÀåvÉ UÀÄt E®èzÀ ¥ÀzÁxÀðUÀ¼ÉAzÀÄ ºÉÃ¼À§ºÀÄzÀÄ.

É̄ÆÃºÀzÀ ZÀªÀÄZÀ, ̄ ÉÆÃºÀzÀ vÀmÉÖ CxÀªÁ £ÁtåªÀ£ÀÄß £É®zÀ ªÉÄÃ É̄ ©Ã½¹zÁUÀ GAmÁUÀÄªÀ ±À§ÝªÀ£ÀÄß
¤ÃªÀÅ JAzÁzÀgÀÆ UÀªÀÄ¤¹¢ÝÃgÁ? PÀ°èzÀÝ®Ä CxÀªÁ PÀnÖUÉAiÀÄ£ÀÄß £É®zÀ ªÉÄÃ É̄ ©Ã½¹zÁUÀ GAmÁUÀÄªÀ
±À§ÝQÌAvÀ CzÀÄ ºÉÃUÉ ©ü£ÀßªÁVgÀÄvÀÛzÉ?

JZÀÑjPÉ:- ªÀ̧ ÀÄÛUÀ¼À£ÀÄß ©Ã½ À̧ÄªÁUÀ eÁUÀgÀÆPÀgÁVj.

 É̄ÆÃºÀzÀ ZÀªÀÄZÀ, MAzÀÄ £Átå, MAzÀÄ PÀ°èzÀÝ°£À vÀÄAqÀÄ ªÀÄvÀÄÛ ªÀÄgÀzÀ ¢«ÄäAiÀÄAvÀºÀ

PÉ®ªÀÅ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß vÉUÉzÀÄPÉÆ½î
 CªÀÅUÀ¼À£ÀÄß MAzÀÄ ¤¢ðμÀÖ JvÀÛgÀ¢AzÀ MAzÉÆAzÁV ©r.

 F ªÀ̧ ÀÄÛUÀ¼ÀÄ GvÁà¢ À̧ÄªÀ zsÀé¤AiÀÄ°è AiÀiÁªÀÅzÉÃ ªÀåvÁå¸ÀªÀ£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤ À̧ÄwÛÃgÁ

£À£Àß zÁj PÀAqÀÄPÉÆ¼Àî®Ä £À£Àß
PÉÆÃ®Ä PÀnÖUÉ CxÀªÁ ̄ ÉÆÃºÀPÉÌ
§rzÁUÀ GAmÁUÀÄªÀ ±À§ÝzÀ
ªÀåvÁå̧ ÀªÀ£ÀÄß £Á£ÀÄ §¼À̧ ÀÄvÉÛÃ£É.

vÀÆUÁqÀÄªÀ Ȩ́ÃvÀÄªÉ

±Á§Ý£À

D¼ÀªÁV ¥Àj²Ã° Ȩ́ÆÃt:
 É̄ÆºÀªÀÅ PÀ©âtªÀÄvÀÄÛ C É̄ÆÃºÀ ¥ÀzÁxÀðªÀÅ PÁ¨ï£ï«Ä±Àæt¢AzÀ vÀAiÀiÁj¹zÀ GPÀÄÌ
vÀAwUÀ½AzÀ ªÀiÁrzÀ ºÀUÀÎUÀ¼ÀÄ ºÉaÑUÉ ̈ sÁgÀUÀ¼À£ÀÄß vÀqÉzÀÄPÉÆ¼Àî§®èªÀÅ JAzÀÄ ¤ªÀÄUÉ w½¢zÉAiÉÄÃ?
DzÀÝjAzÀ CªÀÅUÀ¼À£ÀÄß vÀÆUÀÄ Ȩ́ÃvÀÄªÉUÀ¼À°è ªÀÄvÀÄÛ s̈ÁjÃ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß JvÀÛ®Ä G¥ÀAiÉÆÃV À̧ÄªÀ
PÉæÃ£ïUÀ¼À°è §¼À̧ ÀÄvÁÛgÉ

ZÀlÄªÀnPÉ£Á«ÃUÀ C£ÉéÃ¶¸ÉÆÃt
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You would observe that the metal spoon and the metal coin produce a ringing sound.
Coal and wood, on the other hand, produce dull sounds.

This property of metals that enables them to produce a ringing sound is called sonority,
and metals are said to be sonorous in nature.

Oh! The ringing sound of
my Andhelu is also due
to the sonority of metals.

Now, I understand! The
ringing sound of  the
school bell is due to the
sonority of metals.

4.1.4 Conduction of heat

Have you ever observed the vessels used for cooking in the kitchen? You might have noticed
that the vessels used for heating are made of metals. Can you name some metals that are
used for making cooking vessels? Do you know why these metals are used for this purpose?

Activity 4.3: Let us investigate

     Caution— This activity must be performed under the supervision of your teacher or an
adult. Be careful while handling hot water.

Place a glass tumbler on a table.
Fill it with hot water.
Take a metal spoon and a wooden spoon
of almost the same size and thickness.
Immerse both the spoons simultaneously
into the hot water (Fig. 4.3) and leave
them undisturbed for a few minutes.
Now, carefully touch the upper end of
each spoon.Fig. 4.3: Metal and wooden spoons

immersed in hot water

Metal
spoon Wooden

spoon

Let us find out!
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¯ÉÆÃºÀzÀ ZÀªÀÄZÀ, ªÀÄvÀÄÛ ¯ÉÆÃºÀzÀ £ÁtåªÀÅ jAVAUï ±À§ÝªÀ£ÀÄß GAlÄªÀiÁqÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ
UÀªÀÄ¤ À̧§ºÀÄzÀÄ. ªÀÄvÉÆÛAzÉqÉ, PÀ°èzÀÝ®Ä ªÀÄvÀÄÛ ªÀÄgÀªÀÅ ªÀÄAzÀ ±À§ÝUÀ¼À£ÀÄß GAlÄªÀÄqÀÄvÀÛzÉ.

É̄ÆÃºÀUÀ¼ÀÄ jAVAUï ±À§ÝªÀ£ÀÄß GvÁà¢ À̧®Ä C£ÀÄªÀÅ ªÀiÁrPÉÆqÀÄªÀ F UÀÄtªÀ£ÀÄß ±À§ÝUÀÄt J£ÀÄßvÁÛgÉ
ªÀÄvÀÄÛ É̄ÆÃºÀUÀ¼À£ÀÄß ±À§Ý UÀÄt ºÉÆA¢ªÉ JAzÀÄ ºÉÃ¼À§ºÀÄzÀÄ.

Nºï! £À£Àß CAzsÉÃ®Ä«£À
(£À£Àß PÉÊUÀ¼À «Ä£ÀÄUÀÄ«PÉAiÀÄ)
jAVAUï ±À§ÝªÀÅ ̄ ÉÆÃºÀUÀ¼À
zsÀé¤¬ÄAzÁVzÉ.

FUÀ £À£ÀUÉ CxÀðªÁ¬ÄvÀÄ
±Á É̄AiÀÄ UÀAmÉAiÀÄ
jAVAUï ±À§ÝªÀÅ
É̄ÆÃºÀUÀ¼À zsÀé¤¬ÄAzÁVzÉ.

GμÀÚ ªÀºÀ£À
CqÀÄUÉ ªÀÄ£ÉAiÀÄ°è CqÀÄUÉ ªÀiÁqÀ®Ä §¼À̧ ÀÄªÀ ¥ÁvÉæUÀ¼À£ÀÄß ¤ÃªÀÅ JAzÁzÀgÀÆ UÀªÀÄ¤¹¢ÝÃgÁ? ©¹ ªÀiÁqÀ®Ä
§¼À̧ ÀÄªÀ ¥ÁvÉæUÀ¼ÀÄ ̄ ÉÆÃºÀUÀ½AzÀ ªÀiÁqÀ®ànÖgÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤¹gÀ§ºÀÄzÀÄ. CqÀÄUÉ ¥ÁvÉæUÀ¼À£ÀÄß vÀAiÀiÁj À̧®Ä
§¼À̧ ÀÄªÀ PÉ®ªÀÅ ̄ ÉÆÃºÀUÀ¼À£ÀÄß ¤ÃªÀÅ ºȨ́ Àj À̧§ºÀÄzÉÃ? F ̄ ÉÆÃºÀUÀ¼À£ÀÄß F GzÉÝÃ±ÀPÁÌV KPÉ §¼À̧ À̄ ÁUÀÄvÀÛzÉ
JAzÀÄ ¤ªÀÄUÉ w½¢zÉAiÉÄÃ
£ÁªÀÅ w½zÀÄPÉÆ¼ÉÆîÃt

     JZÀÑjPÉ:- F ZÀlÄªÀnPÉAiÀÄ£ÀÄß ¤ªÀÄä ²PÀëöPÀgÀÄ CxÀªÁ ªÀAiÀÄ À̧ÌgÀ À̧ªÀÄPÀëªÀÄzÀ°è ªÀiÁvÀæªÉÃ ªÀiÁqÀ̈ ÉÃPÀÄ.
©¹ ¤ÃgÀ£ÀÄß G¥ÀAiÉÆÃV À̧ÄªÁUÀ eÁUÀgÀÆPÀgÁVj.

avÀæ  4.3: ©¹ ¤Ãj£À°è ªÀÄÄ¼ÀÄV¹zÀ É̄ÆÃºÀ
ªÀÄvÀÄÛ ªÀÄgÀzÀ ZÀªÀÄZÀUÀ¼ÀÄ

ZÀlÄªÀnPÉ £Á«ÃUÀ C£ÉéÃ¶ Ȩ́ÆÃt

MAzÀÄ UÁf£À ̄ ÉÆÃlªÀ£ÀÄß ªÉÄÃf£À ªÉÄÃ É̄ Ej¹

CzÀ£ÀÄß ©¹¤Ãj¤AzÀ vÀÄA©¹.

§ºÀÄvÉÃPÀ MAzÉÃ UÁvÀæ ªÀÄvÀÄÛ zÀ¥ÀàzÀ É̄ÆÃºÀzÀ

ZÀªÀÄZÀ ªÀÄvÀÄÛ ªÀÄgÀzÀ ZÀªÀÄZÀªÀ£ÀÄß vÉUÉzÀÄPÉÆ½î

JgÀqÀÆ ZÀªÀÄZÀUÀ¼À£ÀÄß KPÀPÁ®zÀ°è ©¹ ¤Ãj£À°è

ªÀÄÄ¼ÀÄV¹ avÀæ PÉ®ªÀÅ ¤«ÄμÀUÀ¼À PÁ®

CªÀÅUÀ¼À£ÀÄß ºÁUÉAiÉÄÃ ©r

FUÀ ¥Àæw ZÀªÀÄZÀzÀ ªÉÄÃ°£À vÀÄ¢AiÀÄ£ÀÄß
eÁUÀævÉAiÉÆA¢UÉ À̧à²ð¹

É̄ÆÃºÀzÀ
ZÀªÀÄZÀ ª À Äg Àz À
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Some discussion points:

Which of the spoons get hotter?
What does this experiment tell us about heat transfer along the two spoons?
You may have noticed that the metal spoon is hotter to touch than the wooden spoon.

Even though both spoons are immersed in the water of the same temperature and for the
same time. This shows that the heat transfers through the metal spoon, making it hotter. In
contrast, the wooden spoon transfers heat poorly. In such cases, the transfer of heat from one
point to another of a material is called conduction, and materials that transfer heat are called
conductors.

Based on the observations, one can say that metals are good conductors of heat,
whereas wood is a poor conductor of heat. Now, we can understand why mostly metal
vessels are used for cooking, and their handles are made with wood or other materials that
do not conduct heat.

4.1.5 Conduction of electricity

Have you ever seen an electrician using a screwdriver? What type of material is used for

making its handle? You may have also noticed the electrician wearing rubber gloves and

shoes while working. What can be the reason for this?

Activity 4.4: Let us design and create

You may collect a few objects, such as a piece of

aluminium foil, an iron nail, a lump of sulphur (pea-

sized), a copper wire, a piece of coal, a piece of dry

wood, a stone, an eraser made of rubber and a piece of

nylon rope.

Predict which of these could make the bulb of the tester
glow and which could not.

Design an electric circuit, like the ‘tester’ circuit in the chapter ‘Electricity: Circuits

and their Components’. Repeat the same activity using the materials listed below and record

your observations in Table 4.2.
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PÉ®ªÀÅ ZÀZÉðAiÀÄ CA±ÀUÀ¼ÀÄ 

AiÀiÁªÀ ZÀªÀÄZÉ ©¹AiÀiÁUÀÄvÀÛzÉ

JgÀqÀÄ ZÀªÀÄZÀUÀ¼À GzÀÝPÀÆÌ GμÀÚ ªÀUÁðªÀuÉAiÀÄ §UÉÎ F ¥ÀæAiÉÆÃUÀªÀÅ £ÀªÀÄUÉ K£ÀÄ ºÉÃ¼ÀÄvÀÛzÉ

ªÀÄgÀzÀ ZÀªÀÄZÀQÌAvÀ ̄ ÉÆÃºÀzÀ ZÀªÀÄZÀ ªÀÄÄlÖ®Ä ©¹AiÀiÁVgÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤¹gÀ§ºÀÄzÀÄ. JgÀqÀÄ
ZÀªÀÄZÀUÀ¼ÀÄß MAzÉÃ GμÀÚzÀ ¤Ãj£À°è ªÀÄvÀÄÛ MAzÉÃ À̧ªÀÄAiÀÄzÀ°è ªÀÄÄ¼ÀÄV¹zÀgÀÆ À̧ºÀ, É̄ÆÃºÀzÀ ZÀªÀÄZÀzÀ
ªÀÄÆ®PÀ GμÀÚ ªÀUÁðªÀuÉAiÀiÁUÀÄvÀÛzÉ. EzÀÄ CzÀ£ÀÄß ©¹ ªÀiÁqÀÄvÀÛzÉ JAzÀÄ vÉÆÃj À̧ÄvÀÛzÉ. EzÀPÉÌ «gÀÄzÀÞªÁV
ªÀÄgÀzÀ ZÀªÀÄZÀªÀÅ GμÀÚªÀ£ÀÄß PÀ¼À¥ÉAiÀiÁV ªÀUÁð¬Ä À̧ÄvÀÛzÉ. CAvÀºÀ ̧ ÀAzÀ̈ sÀðUÀ¼À°è ªÀ̧ ÀÄÛ«£À MAzÀÄ ºÀAvÀ¢AzÀ
E£ÉÆßAzÀÄ ºÀAvÀPÉÌ GμÀÚ ªÀUÁðªÀuÉAiÀÄ£ÀÄß ªÀºÀ£À JAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ ªÀÄvÀÄÛ GμÀÚªÀ£ÀÄß ªÀUÁð¬Ä À̧ÄªÀ

ªÀ̧ ÀÄÛUÀ¼À£ÀÄß ªÁºÀPÀUÀ¼ÀÄ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.

CªÀ̄ ÉÆÃPÀ£ÀUÀ¼À DzsÁgÀzÀ ªÉÄÃ É̄ ̄ ÉÆÃºÀUÀ¼ÀÄ GμÀÚzÀ ̄ ÉÆÃºÀzÀ GvÀÛªÀÄ ªÁºÀPÀUÀ¼ÀÄ JAzÀÄ ºÉÃ¼À§ºÀÄzÀÄ,
DzÀgÉ ªÀÄgÀªÀÅ GμÀÚzÀ PÀ¼À¥É (CzsÀªÀÄ) GμÀÚ ªÁºÀPÀ ªÁVzÉ. FUÀ , ºÉZÁÑV ̄ ÉÆÃºÀzÀ ¥ÁvÉæUÀ¼À£ÀÄß CqÀÄUÉUÉ KPÉ
§¼À¸À¯ÁUÀÄvÀÛzÉ ªÀÄvÀÄÛ CªÀÅUÀ¼À »rPÉUÀ¼À£ÀÄß ªÀÄgÀ CxÀªÁ Gμ À ÚªÀ£ÀÄß ªÁºÀPÀªÀ®èzÀ EvÀgÀ ªÀ¸ÀÄÛUÀ½AzÀ

vÀAiÀiÁj À̧̄ ÁUÀÄvÀÛzÉ JA§ÄzÀ£ÀÄß £ÁªÀÅ CxÀð ªÀiÁrPÉÆ¼Àî§ºÀÄzÀÄ.

«zÀÄåvï ªÁºÀPÀvÉ (ªÀºÀ£À)

¤ÃªÀÅ JAzÁzÀgÀÆ J®QÖç¶AiÀÄ£ï ̧ ÀÆÌöç qÉæÊªÀgï §¼À̧ ÀÄªÀÅzÀ£ÀÄß £ÉÆÃr¢ÝÃgÁ? CzÀgÀ »rPÉAiÀÄ£ÀÄß
ªÀiÁqÀ®Ä AiÀiÁªÀ jÃwAiÀÄ ªÀ̧ ÀÄÛªÀ£ÀÄß §¼À̧ À̄ ÁUÀÄvÀÛzÉ? PÉ® À̧ ªÀiÁqÀÄªÁUÀ J É̄QÖç¶AiÀÄ£ï gÀ§âgï

PÉÊUÀªÀ̧ ÀÄUÀ¼ÀÄ ªÀÄvÀÄÛ §ÆlÄUÀ¼À£ÀÄß zsÀj À̧ÄªÀÅzÀ£ÀÄß ̧ ÀºÀ ¤ÃªÀÅ UÀªÀÄ¤¹gÀ§ºÀÄzÀÄ. EzÀPÉÌ PÁgÀtªÉÃ¤gÀ§ºÀÄzÀÄ?

ZÀlÄªÀnPÉ £Á«ÃUÀ «£Áå À̧ ªÀiÁqÉÆÃt ªÀÄvÀÄÛ À̧È¶Ö̧ ÉÆÃt

«zÀÄåvï ªÀÄAqÀ®UÀ¼ÀÄ ªÀÄvÀÄÛ CªÀÅUÀ¼À WÀlPÀUÀ¼ÀÄ CzsÁåAiÀÄzÀ°ègÀÄªÀ ¥ÀjÃPÀëPÀ  (mȨ́ ÀÖgï) ªÀÄAqÀ®zÀAvÉ
«zÀÄåvï ªÀÄAqÀ®ªÀ£ÀÄß «£Áå¸ÀUÉÆ½¹, PÉ¼ÀUÉ ¥ÀnÖ ªÀiÁqÀ¯ÁzÀ ªÀ¸ÀÄÛUÀ¼À£ÀÄß §¼À¹PÉÆAqÀÄ CzÉÃ

ZÀlÄªÀnPÉAiÀÄ£ÀÄß ¥ÀÅ£ÀgÁªÀwð¹ ªÀÄvÀÄÛ ¤ªÀÄä «ÃPÀëuÉUÀ¼À£ÀÄß PÉÆÃμÀÖPÀ gÀ°è zÁR°¹.

¤ÃªÀÅ PÉ®ªÀÅ ªÀ¸ÀÄÛUÀ¼À£ÀÄß ¸ÀAUÀæ»¸À§ºÀÄzÀÄ, GzÁºÀgÀuÉUÉ
C®Äå«ÄÃ¤AiÀÄA ºÁ¼ÉAiÀÄ vÀÄAqÀÄ, PÀ©âtzÀ ªÉÆ¼É, UÀAzsÀPÀzÀ
GAqÉ (§oÁtÂ UÁvÀæzÀ) vÁªÀÄæzÀ vÀAw, PÀ°èzÀÝ°è£À vÀÄAqÀÄ,
MtªÀÄgÀzÀ vÀÄAqÀÄ, PÀ®Äè, gÀ§âgï¤AzÀ ªÀiÁrzÀ JgÉÃ À̧gï ªÀÄvÀÄÛ

£ÉÊ¯Á£ï ºÀUÀÎzÀ vÀÄAqÀÄ

EªÀÅUÀ¼À°è AiÀiÁªÀÅzÀÄ ¥ÀjÃPÀëözÀ §¯ïâ£ÀÄß É̈¼ÀV À̧§ºÀÄzÀÄ. ªÀÄvÀÄÛ

AiÀiÁªÀÅzÀÄ É̈¼ÀV À̧ÄªÀÅ¢®è JA§ÄzÀ£ÀÄß H»¹.
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Table 4.2: Conduction of electricity by different objects or materials

Observation Good conductors of
S.No. Object/Material (bulb glow/does electricity or poor

not glow) conductor of electricity

1. Piece of aluminium
foil

2. Iron nail

3. Lump sulfur

(pea-sized)

4. ......

You might have observed that objects made of aluminium, iron, and copper make the bulb
glow, whereas sulphur, coal, wood, stone, eraser, and nylon rope could not make it glow. Do
you see any pattern in the glowing of bulbs when using diff erent materials in Activity 4.4?
It is observed that all the materials that make the bulb glow are metals.

Materials that allow electricity to fl ow through them easily are called good conductors
of electricity. In contrast, materials that prevent the bulb from glowing by not allowing
electricity to pass through them are called poor conductors of electricity.

4.2 Effect of Air and Water on Metals

You would have often noticed that iron objects develop brown deposits when left in
the open for a few days. In which conditions would an iron object develop brown deposits?

When it comes into contact with dry air only.
When it comes into contact with water only.
When it comes into contact with both air and water.

So, now we can understand that the plastic covering
on screwdrivers and rubber gloves protect the electrician
from electric shock because these materials are poor
conductors of electricity.

We learnt that metals are generally hard, lustrous,
malleable, ductile, and good conductors of heat and
electricity. Now, let us learn how metals behave in the
presence of air and water.
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                                        «ÃPÀëuÉ(§¯ïâ GvÀÛªÀÄ «zÀÄåvï ªÁºÀPÀUÀ¼ÀÄ
PÀæ. À̧A. ªÀ̧ ÀÄÛ/¥ÀzÁxÀð   ºÉÆ¼À¥ÀÅ/ºÉÆ¼ÉAiÀÄÄªÀÅ¢®è CzsÀªÀÄ «zÀÄåvï ªÁºÀPÀUÀ¼ÀÄ

(CªÁºÀPÀ)

1. C®Äå«Ä¤AiÀÄA ºÁ¼É vÀÄAqÀÄ

2. PÀ©âtzÀ ªÉÆ¼É

3. À̧®ágï GAqÉ

§oÁtÂ UÁvÀæzÀ

4. ......

C®Äå«ÄÃ¤AiÀÄA, PÀ©ât ªÀÄvÀÄÛ vÁªÀÄæ¢AzÀ ªÀiÁrzÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ §®ã£ÀÄß ºÉÆ¼ÉAiÀÄÄªÀAvÉ ªÀiÁqÀÄvÀÛªÉ. DzÀgÉ
UÀAzsÀPÀ, PÀ°èzÀÝ®Ä ªÀÄgÀ PÀnÖUÉ JgÉÃ À̧gï ªÀÄvÀÄÛ £ÉÊ¯Á£ï ºÀUÀÎUÀ¼ÀÄ CzÀ£ÀÄß ºÉÆ¼ÉAiÀÄÄªÀAvÉ ªÀiÁqÀ®Ä ¸ÁzsÀå«®è
JAzÀÄ ¤ÃªÀÅ UÀªÀÄ¤¹gÀ§ºÀÄzÀÄ. ZÀlÄªÀnPÉ gÀ°è ««zsÀ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß §¼À̧ ÀÄªÁUÀ §¯ïâUÀ¼À §¯ïâ£À §¯ïâ£À°è
AiÀiÁªÀÅzÉÃ ªÀiÁzÀjAiÀÄ£ÀÄß ¤ÃªÀÅ £ÉÆÃqÀÄwÛÃj. §¯ïâ£ÀÄß ºÉÆ¼ÉAiÀÄÄªÀAvÉ ªÀiÁqÀÄªÀ J¯Áè ªÀ̧ ÀÄÛUÀ¼ÀÄ ̄ ÉÆÃºÀUÀ¼ÁVªÉ
JAzÀÄ UÀªÀÄ¤ À̧̄ ÁVzÉ

«zÀÄåvï À̧Ä® s̈ÀªÁV vÀªÀÄä ªÀÄÆ®PÀ ºÀjAiÀÄ®Ä C£ÀÄªÀÅ ªÀiÁrPÉÆqÀÄªÀ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß GvÀÛªÀÄ «zÀÄåvï
ªÁºÀPÀUÀ¼ÀÄ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ. EzÀPÉÌ «gÀÄzÀÞªÁV §¯ïâ GjAiÀÄÄªÀÅzÀ£ÀÄß vÀqÉAiÀÄÄªÀ ªÀÄÆ®PÀ «zÀÄåvï
vÀªÀÄä ªÀÄÆ®PÀ ºÁzÀÄºÉÆÃUÀ®Ä C£ÀÄªÀÄw¹zÀ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß CzsÀªÀÄ (PÀ¼À¥É) «zÀÄåvï ªÁºÀPÀUÀ¼ÀÄ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.

PÀ©âtzÀ ªÀ¸ÀÄÛUÀ¼ÀÄ PÉ®ªÀÅ ¢£ÀUÀ¼ÀªÀgÉUÉ §AiÀÄ°£À°èmÁÖUÀ, CªÀÅUÀ¼À ªÉÄÃ¯É PÀAzÀÄ ¤PÉëÃ¥ÀUÀ¼ÀÄ
PÁtÂ¹PÉÆ¼ÀÄîªÀÅzÀ£ÀÄß ¤ÃªÀÅ ºÉZÁÑV UÀªÀÄ¤¹gÀ§ºÀÄzÀÄ. AiÀiÁªÀ ¥Àj¹ÜwUÀ¼À°è PÀ©âtzÀ ªÀ̧ ÀÄÛªÀÅ PÀAzÀÄ ¤PÉëÃ¥ÀUÀ¼À£ÀÄß
É̈¼Ȩ́ ÀÄvÀÛzÉ?

É̄ÆÃºÀUÀ¼À ªÉÄÃ É̄ UÁ½ ªÀÄvÀÄÛ ¤Ãj£À ¥ÀjuÁªÀÄ

ºÁUÁV, À̧ÆÌöç qÉæÊªÀgïUÀ¼ÀÄ ªÀÄvÀÄÛ gÀ§âgï PÉÊUÀªÀ̧ ÀÄUÀ¼À ªÉÄÃ°£À
¥Áè¹ÖPï ºÉÆ¢PÉAiÀÄÄ J É̄QÖç¶AiÀÄ£ï C£ÀÄß «zÀÄåvï DWÁvÀ¢AzÀ gÀQëö À̧ÄvÀÛzÉ
JAzÀÄ FUÀ £ÁªÀÅ CxÉÊðªÀiÁrPÉÆ¼Àî§ºÀÄzÀÄ KPÉAzÀgÉ F ªÀ̧ ÀÄÛUÀ¼ÀÄ
«zÀÄåvï ªÁºÀPÀUÀ¼À®è (CªÁºÀPÀUÀ¼ÀÄ)

¯ÉÆÃºÀUÀ¼ÀÄ ¸ÁªÀiÁ£ÀåªÁV UÀnÖAiÀiÁVgÀÄvÀ ÛªÉ.ºÉÆ¼À¥ÀÅ¼À îªÀÅ
PÀÄlåvÉªÁzÀªÀÅ, vÀ£ÀåvÉªÁzÀªÀÅ ªÀÄvÀÄÛ GμÀÚ ªÀÄvÀÄÛ «zÀÄåvï £À GvÀÛªÀÄ
ªÁºÀPÀªÁVgÀÄvÀÛªÉ JAzÀÄ £ÁªÀÅ PÀ°wzÉÝÃªÉ. FUÀ UÁ½ ªÀÄvÀÄÛ ¤Ãj£À
G¥À¹ÜwAiÀÄ°è É̄ÆÃºÀUÀ¼ÀÄ ºÉÃUÉ ªÀwð À̧ÄvÀÛªÉ JA§ÄzÀ£ÀÄß PÀ°AiÉÆÃt.

Mt UÁ½AiÉÆA¢UÉ À̧A¥ÀPÀðPÉÌ É̈¼Ȩ́ ÀÄvÀÛzÉ?
¤Ãj£À À̧A¥ÀPÀðPÉÌ §AzÁUÀ ªÀiÁvÀæ
CzÀÄ UÁ½ ªÀÄvÀÄÛ ¤ÃgÀÄ JgÀqÀÄ À̧A¥ÀPÀðPÉÌ §AzÁUÀ.

PÉÆÃμÀÖPÀ «©ü£Àß ªÀ̧ ÀÄÛUÀ¼ÀÄ CxÀªÁ ¥ÀzÁxÀðUÀ¼À ªÀÄÆ®PÀ «zÀÄåvï ¥Àæ̧ ÀgÀuÉ (ªÀºÀ£À)
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Activity 4.5: Let us experiment

Table 4.3: Formation of brown deposit on iron nails

Fig. 4.4: Glass bottles
containing iron nails

Fig. 4.4(a)

Fig. 4.4(b)

Fig. 4.4(c)

Thread

Iron nail

Silica gel

Thread

Oil

Iron nail

Water

Thread

Iron nail

Water

Glass Conditions
Bottle Presence of water Presence of air Observations

(Yes/No) (Yes/No)

A. No Yes

B.

C.

    Caution— Be careful while handling iron nails.
Take a few shining iron nails. If you are using old iron nails,
make sure to remove brown deposits from their surface by
scrubbing them with the help of a small piece of sandpaper.
Take three clean, dry glass bottles or test tubes with tight-fitting
caps or stoppers. Label them A, B, and C.
Take three iron nails and tie each iron nail with a thread.
Place one iron nail and some silica gel in the glass bottle ‘A’, and
tighten the cap or stopper (Fig. 4.4(a). Silica gel makes the air
dry. It is the substance that is used in small pouches in some
medicine bottles, water bottles, shoe boxes, etc., to keep them
dry.
Place one iron nail in the glass bottle ‘B’. Pour freshly boiled and
cooled water (to remove dissolved gases) into it until the iron
nail is completely dipped in it. Now, pour some oil to form a
layer over the surface of the water (Fig. 4.4 (b). The layer of oil
on the surface of the water prevents the air from dissolving in the
water. Cap the glass bottle tightly.
Place one iron nail in the glass bottle ‘C’, and pour some water so
that the iron nail is partially dipped. Keep this glass bottle
unstoppered. This allows the iron nail to come into contact with
both water and air, as shown in Fig. 4.4 (c).
Place all the glass bottles undisturbed at room temperature and
observe the changes for 8 – 10 days.
Record your observations in Table 4.3.
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PÉÆÃμÀÖPÀ PÀ©âtzÀ ªÉÆ¼ÉUÀ¼À ªÉÄÃ É̄ UÉÆÃ¢ü §tÚ ¥ÀzÀgÀ K¥ÀðqÀÄªÀÅzÀÄ

avÀæ  4.4: PÀ©âtzÀ ªÉÆ¼ÉUÀ¼ÀÄ

EgÀÄªÀ UÁf£À ¹Ã Ȩ́UÀ¼ÀÄ

avÀæ  4.4(a)

avÀæ  4.4(b)

avÀæ  4.4(c)

zÁgÀ

ZÀlÄªÀnPÉ £Á«ÃUÀ ¥ÀæAiÉÆÃUÀ ªÀiÁqÉÆÃt

PÀ©âtzÀ
ªÉÆ¼É

¹°PÁ eÉ̄ ï

JuÉÚ

zÁgÀ

PÀ©âtzÀ
ªÉÆ¼É
¤ÃgÀÄ

zÁgÀ

PÀ©âtzÀ
ªÉÆ¼É
¤ÃgÀÄ

UÁf£À μÀgÀvÀÄÛUÀ¼ÀÄ

¹Ã Ȩ́ ¤Ãj£À G¥À¹Üw UÁ½AiÀÄ G¥À¹Üw CªÀ̄ ÉÆÃPÀ£ÀUÀ¼ÀÄ
ºËzÀÄ E®è ºËzÀÄ E®è

A. E®è ºËzÀÄ

B.

C.

JZÀÑjPÉ - PÀ©âtzÀ ªÉÆ¼ÉUÀ¼À£ÀÄß G¥ÀAiÉÆÃV À̧ÄªÁUÀ eÁUÀgÀÆPÀgÁVj.
PÉ®ªÀÅ ºÉÆ¼ÉAiÀÄÄªÀ PÀ©âtzÀ ªÉÆ¼ÉUÀ¼À£ÀÄß vÉUÉzÀÄPÉÆ½î. ¤ÃªÀÅ ºÀ¼ÉAiÀÄ PÀ©âtzÀ
ªÉÆ¼ÉUÀ¼À£ÀÄß §¼À¸ÀÄwÛzÀÝgÉ, CªÀÅUÀ¼À ªÉÄÃ¯ÉäöÊ¤AzÀ PÀAzÀÄ ¤PÉëÃ¥ÀUÀ¼À£ÀÄß
vÉUÉzÀÄºÁPÀ®Ä ªÀÄgÀ¼ÀÄ PÁUÀzÀzÀ À̧tÚ vÀÄAr£À À̧ºÁAiÀÄ¢AzÀ CªÀÅUÀ¼À£ÀÄß
GfÓPÉÆ½î
©VAiÀiÁzÀ ªÀÄÄZÀÑ¼À«gÀÄªÀ ªÀÄÆgÀÄ ̧ ÀéZÀÒ, MtVzÀ UÁf£À ̈ Ál°UÀ¼ÀÄ CxÀªÁ
¥Àæ£Á¼ÀUÀ¼À£ÀÄß vÉUÉzÀÄPÉÆAqÀÄ CªÀÅUÀ¼À£ÀÄß A, B ªÀiÁvÀÄÛ C JAzÀÄ UÀÄwð¹j.
ªÀÄÆgÀÄ PÀ©âtzÀ ªÉÆ¼ÉUÀ¼À£ÀÄß vÉUÉzÀÄPÉÆAqÀÄ ¥Àæw PÀ©âtzÀ ªÉÆ¼ÉAiÀÄ£ÀÄß
zÁgÀ¢AzÀ PÀnÖj.
UÁf£À ¹Ã À̧ A £À°è MAzÀÄ PÀ©âtzÀ ªÉÆ¼É ªÀÄvÀÄÛ À̧é®à ¹°PÁ eÉ̄ ï Ej¹,
ªÀÄÄZÀÑ¼ÀªÀ£ÀÄß ©VUÉÆ½¹ (avÀæ a ¹°PÁ eÉ̄ ï UÁ½AiÀÄ£ÀÄß MtV À̧ÄvÀÛzÉ.
PÉ®ªÀÅ OμÀ¢ü ¹Ã À̧UÀ¼ÀÄ, ¤Ãj£À ¨Ál°UÀ¼ÀÄ, ±ÀÆ ¨ÁPÀìïUÀ¼ÀÄ EvÁå¢UÀ¼À°è
À̧tÚ aÃ®UÀ¼À°è MtV À̧®Ä EzÀ£ÀÄß §¼À̧ À̄ ÁUÀÄvÀÛzÉ

UÁf£À ¹Ã À̧ B £À°è MAzÀÄ PÀ©âtzÀ ªÉÆ¼ÉAiÀÄ£ÀÄß Ej¹, ºÉÆ À̧zÁV PÀÄ¢¹
vÀtÚUÁzÀ ¤ÃgÀ£ÀÄß (PÀgÀVzÀ C¤®UÀ¼À£ÀÄß vÉUÉzÀÄºÁPÀ®Ä) PÀ©âtzÀ ªÉÆ¼É
À̧A¥ÀÇtðªÁV CzÀgÀ°è ªÀÄÄ¼ÀÄUÀÄªÀªÀgÉUÉ CzÀgÀ°è À̧Äj¬Äj. FUÀ ¤Ãj£À

ªÉÄÃ É̄äöÊ ªÉÄÃ É̄ ¥ÀzÀgÀªÀ£ÀÄß gÀÆ¦ À̧®Ä À̧é®à JuÉÚAiÀÄ£ÀÄß À̧Äj¬Äj. (avÀæ
b ¤Ãj£À ªÉÄÃ É̄äöÊAiÀÄ°ègÀÄªÀ JuÉÚAiÀÄ ¥ÀzÀgÀªÀÅ UÁ½AiÀÄÄ ¤Ãj£À°è PÀgÀUÀÄªÀÅzÀ£ÀÄß
vÀqÉAiÀÄÄvÀÛzÉ. UÁf£À ¹Ã À̧ªÀ£ÀÄß ©VAiÀiÁV ªÀÄÄaÑ
‘C’ UÁf£À ¹Ã À̧zÀ°è MAzÀÄ PÀ©âtzÀ ªÉÆ¼ÉAiÀÄ£ÀÄß Ej¹, À̧é®à ¤ÃgÀ£ÀÄß
À̧Äj¬Äj EzÀjAzÀ PÀ©âtzÀ ªÉÆ¼É s̈ÁUÀ±ÀB ªÀÄÄ¼ÀÄVgÀÄvÀÛzÉ. F UÁf£À

¹Ã À̧ªÀ£ÀÄß ªÀÄÄZÀÑzÉ Ej¹. EzÀÄ avÀæ c) £À°è vÉÆÃj¹gÀÄªÀAvÉ PÀ©âtzÀ
ªÉÆ¼É ¤ÃgÀÄ ªÀÄvÀÄÛ UÁ½ JgÀqÀgÀ ̧ ÀA¥ÀPÀðPÉÌ §gÀ®Ä C£ÀÄªÀÅ ªÀiÁrPÉÆqÀÄvÀÛzÉ.
J¯Áè UÁf£À ¹Ã À̧UÀ¼À£ÀÄß PÉÆÃuÉAiÀÄ GμÀÚA±ÀzÀ°è PÀzÀ° À̧zÉ Ej¹ ªÀÄvÀÄÛ 

¢£ÀUÀ¼ÀªÀgÉUÉ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß UÀªÀÄ¤¹
¤ªÀÄä «ÃPÀëuÉUÀ¼À£ÀÄß PÉÆÃμÀÖPÀ gÀ°è zÁR°¹
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What can you conclude from this experiment?
It is observed in glass bottles A and B that the iron nails do not

 show any brown deposits. What does this observation indicate? This
indicates that brown deposits or discolouration on the iron nails do not
develop when the iron nail is kept in dry air alone (bottle A) or water
alone (bottle B). However, in glass bottle C, the iron nail shows the presence
of brown deposits. This indicates that the presence of both water and air is essential for these
deposits to develop. Thus, moist air is responsible for the development of brown deposits on
objects made of iron. This brown deposit is called rust. The process of formation of rust on
objects made of iron is called rusting.

Iron + Oxygen + Water → Hydrated Iron oxide (Rust)
Many other metals also exhibit discolouration when kept open in

the atmosphere. Have you noticed the formation of a green coating on the
surface of copper objects or a black coating on the surface of silver objects?
Gradual deterioration of metal surfaces caused by air, water, or other
substances is known as corrosion.

Do you know that rusting of iron is a serious problem in our country? Every year, an
enormous amount of money is spent to replace or repair iron structures damaged due to rusting.

The rusting of iron can be prevented by several methods such as painting, oiling,
greasing, and applying a protective layer of zinc metal on iron (galvanisation). We will learn
about this in higher grades.

FASCINATING FACTS

The Wonder of ancient Indian metallurgy ?

The Iron Pillar of Delhi was made in the time of Chandragupta

II more than 1600 years ago. It is about 8 metres high and

weighs more than 6000 kilograms. What is interesting about

this iron pillar is that despite all these years of facing winds,

rainfall, and intense weather, it has barely any rust. In other

words, it has been made in a way that it resists rusting. This

tells us about the skills that were developed in metal technology

in India.
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F ¥ÀæAiÉÆÃUÀ¢AzÀ ¤ÃªÀÅ K£ÀÄ wÃªÀiÁð¤ À̧§ºÀÄzÀÄ
UÁf£À ¹Ã À̧UÀ¼ÀÄ A ªÀÄvÀÄÛ B UÀ¼À°è PÀ©âtzÀ ªÉÆ¼ÉUÀ¼ÀÄ AiÀiÁªÀÅzÉÃ PÀAzÀÄ

¤PÉëÃ¥ÀUÀ¼À£ÀÄß vÉÆÃj À̧ÄªÀÅ¢®è JAzÀÄ UÀªÀÄ¤ À̧̄ ÁVzÉ. F «ÃPÀëöuÉ K£À£ÀÄß ̧ ÀÆa À̧ÄvÀÛzÉ?
PÀ©âtzÀ ªÉÆ¼ÉAiÀÄ£ÀÄß Mt UÁ½AiÀÄ°è (¹Ã À̧ A CxÀªÁ ¤Ãj£À°è ¹Ã¸À B ªÀiÁvÀæ
Ej¹zÁUÀ PÀAzÀÄ ¤PÉëÃ¥ÀUÀ¼ÀÄ CxÀªÁ PÀ©âtzÀ ªÉÆ¼ÉUÀ¼À ªÉÄÃ°£À §tÚ ªÀiÁ À̧Ä«PÉ
É̈¼ÉAiÀÄÄªÀÅ¢®è JAzÀÄ EzÀÄ À̧Æa À̧ÄvÀÛzÉ. 

DzÁUÀÆå UÁf£À ¹Ã À̧ C AiÀÄ°è PÀ©âtzÀ ªÉÆ¼ÉAiÀÄÄ PÀAzÀÄ ¤PÉëÃ¥ÀUÀ¼À G¥À¹ÜwAiÀÄ£ÀÄß vÉÆÃj À̧ÄvÀÛzÉ
F ¤PÉëÃ¥ÀUÀ¼ÀÄ C©üªÀÈ¢ÞUÉÆ½ À̧®Ä ¤ÃgÀÄ ªÀÄvÀÄÛ UÁ½ G¥À¹Üw CvÀåUÀvÀå JAzÀÄ EzÀÄ À̧Æa À̧ÄvÀÛzÉ.
»ÃUÁV PÀ©ât¢AzÀ ªÀiÁrzÀ ªÀ̧ ÀÄÛUÀ¼À ªÉÄÃ É̄ PÀAzÀÄ ¤PÉëÃ¥ÀUÀ¼À É̈¼ÀªÀtÂUÉUÉ vÉÃªÁA±ÀªÀÅ¼Àî UÁ½AiÀÄÄ
PÁgÀtªÁVzÉ. F PÀAzÀÄ ¤PÉëÃ¥ÀªÀ£ÀÄß vÀÄPÀÄÌ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ. PÀ©ât¢AzÀ ªÀiÁrzÀ ªÀ̧ ÀÄÛUÀ¼À
ªÉÄÃ É̄ vÀÄPÀÄÌ gÀÆ¥ÀÅUÉÆ¼ÀÄîªÀ ¥ÀæQæAiÉÄAiÀÄ£ÀÄß vÀÄPÀÄÌ »rAiÀÄÄªÀÅzÀÄ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.
PÀ©ât DªÀÄèd£ÀPÀ + ¤Ãj£À°è → ºÉÊræÃPÀj¹zÀ PÀ©âtzÀ DPÉìöÊqï

ªÁvÁªÁgÀtzÀ°è vÉgÉ¢mÁÖUÀ EvÀgÀ ºÀ®ªÀÅ ̄ ÉÆÃºÀUÀ¼ÀÄ ̧ ÀºÀ §tÚ PÀ¼ÉzÀÄPÉÆ¼ÀÄîvÀÛªÉ.
vÁªÀÄæzÀ ªÀ̧ ÀÄÛUÀ¼À ªÉÄÃ É̄äöÊAiÀÄ°è ºÀ¹gÀÄ ̄ ÉÃ¥À£À CxÀªÁ ̈ É½îAiÀÄ ªÀ̧ ÀÄÛUÀ¼À ªÉÄÃ É̄äöÊAiÀÄ°è
PÀ¥ÀÅà É̄Ã¥À£À GAmÁUÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤¹¢ÝÃgÁ? UÁ½, ¤ÃgÀÄ CxÀªÁ EvÀgÀ
ªÀ̧ ÀÄÛUÀ½AzÀ É̄ÆÃºÀzÀ ªÉÄÃ É̄äöÊ PÀæªÉÄÃt QëÃtÂ̧ ÀÄªÀÅzÀ£ÀÄß vÀÄPÀÄÌ »rAiÀÄÄ«PÉ JAzÀÄ
PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.

£ÀªÀÄä zÉÃ±ÀzÀ°è PÀ©ât vÀÄPÀÄÌ »rAiÀÄÄªÀÅzÀÄ UÀA©üÃgÀ À̧ªÀÄ Ȩ́å JAzÀÄ ¤ªÀÄUÉ w½¢zÉAiÉÄÃ? ¥Àæw
ªÀμÀð, vÀÄPÀÄÌ »rAiÀÄÄªÀÅzÀjAzÀ ºÁ¤UÉÆ¼ÀUÁzÀ PÀ©âtzÀ DPÁgÀUÀ¼À£ÀÄß §zÀ̄ Á¬Ä À̧®Ä CxÀªÁ zÀÄgÀ¹Û
ªÀiÁqÀ®Ä C¥ÁgÀ ¥ÀæªÀiÁtzÀ ºÀtªÀ£ÀÄß RZÀÄð ªÀiÁqÀ̄ ÁUÀÄvÀÛzÉ. 

PÀ©âtzÀ vÀÄPÀÄÌ »rAiÀÄÄ«PÉAiÀÄ£ÀÄß §tÚ §½AiÀÄÄªÀÅzÀÄ, JuÉÚ ºÀZÀÄÑªÀÅzÀÄ, VæÃ¸ï ºÀZÀÄÑªÀÅzÀÄ ªÀÄvÀÄÛ
PÀ©âtzÀ ªÉÄÃ É̄ À̧vÀÄ (fAPï) É̄ÆÃºÀzÀ gÀPÀëuÁvÀäPÀ ¥ÀzÀgÀªÀ£ÀÄß ºÀZÀÄÑªÀÅzÀÄ (UÁå®é£ÉÊ Ȩ́Ã±À£ï) ªÀÄÄAvÁzÀ
ºÀ®ªÁgÀÄ «zsÁ£ÀUÀ½AzÀ vÀqÉAiÀÄ§ºÀÄzÀÄ. EzÀgÀ §UÉÎ £ÁªÀÅ ªÀÄÄA¢£À ±ÉæÃtÂUÀ¼À°è PÀ°AiÀÄÄvÉÛÃªÉ

DPÀμÀðPÀ À̧AUÀwUÀ¼ÀÄ

¥ÁæaÃ£À s̈ÁgÀwÃAiÀÄ É̄ÆÃºÀ ²®à PÀ̄ ÉAiÀÄ CzÀÄãvÀ ?

zÉºÀ°AiÀÄ PÀ©âtzÀ PÀA§ªÀ£ÀÄß 1600 ªÀμÀðUÀ¼À »AzÉ JgÀqÀ£ÉÃ ZÀAzÀæUÀÄ¥ÀÛ£À
PÁ®zÀ°è ¤«Äð À̧̄ Á¬ÄvÀÄ. EzÀÄ À̧ÄªÀiÁgÀÄ 8 «ÄÃlgï JvÀÛgÀ ªÀÄvÀÄÛ
6000 Q É̄ÆÃ UÁæAUÀ½VAvÀ ºÉZÀÄÑ vÀÆPÀ«zÉ. F PÀ©âtzÀ PÀA§zÀ §UÉÎ
D À̧QÛzÁAiÀÄPÀ «μÀAiÀÄªÉAzÀgÉ EμÀÄÖ ªÀμÀðUÀ¼À PÁ® UÁ½, ªÀÄ¼É ªÀÄvÀÄÛ wÃªÀæ
ºÀªÁªÀiÁ£ÀªÀ£ÀÄß JzÀÄj¹zÀgÀÆ, EzÀPÉÌ vÀÄPÀÄÌ »rAiÀÄÄªÀ ¸ÁzsÀåvÉ PÀrªÉÄ.
É̈ÃgÉ jÃwAiÀÄ°è ºÉÃ¼ÀÄªÀÅzÁzÀgÉ vÀÄPÀÄÌ »rAiÀÄÄªÀÅzÀ£ÀÄß «gÉÆÃ¢ü̧ ÀÄªÀ jÃwAiÀÄ°è

EzÀ£ÀÄß ªÀiÁqÀ¯ÁVzÉ. EzÀÄ ¨sÁgÀvÀzÀ°è ¯ÉÆÃºÀzÀ vÀAvÀæeÕÁ£ÀzÀ°è
C©üªÀÈ¢Þ¥Àr À̧̄ ÁzÀ PË±À®åUÀ¼À §UÉÎ £ÀªÀÄUÉ ºÉÃ¼ÀÄvÀÛzÉ.
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4.3 Effect of Air and Water on Other Metals

 The teacher may demonstrate this activity.
     Caution— It is advisable for students to wear
protective eyeglasses and keep safe distance.

Take a magnesium ribbon about 3 – 4
centimetres long. Clean it by rubbing with a
piece of sandpaper.
Hold it with a pair of tongs. Ignite the other
end using a spirit lamp or a candle (Fig. 4.5).
Let the magnesium ribbon burn.
What do you observe?
You must have observed that magnesium ribbon burns with a dazzling white flame
and changes into a white powder. Collect it on a watch glass. This powder is
magnesium oxide. It is formed due to the reaction between magnesium and oxygen
present in the air.
Magnesium + oxygen → Magnesium Oxide
Add a few drops of warm water to this white powder, stir it well, and check its
nature.
Recall the chapter ‘Acids, Bases and Salts’. Find out whether the solution of
magnesium oxide is acidic or basic or neutral in nature. You can use any acid-base
indicator.
What effect does this solution have on
blue and red litmus papers?
You would observe that it changes the
colour of red litmus paper to blue (Fig.
4.6); hence, it is basic in nature.
Generally, oxides of metals are basic in
nature.
Magnesium + Water  → Magnesium
hydroxide
We will discuss this burning of
magnesium ribbon further in the chapter
‘Changes Around Us’

Fig. 4.6: Testing the nature of
magnesium oxide

Blue litmus
paper

Red litmus
paper

Watch glass

Activity 4.6: Let us investigate (demonstration activity)

Fig. 4.5. Burning of Magnesium
ribbon
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®æà ñÜÃÜWÜ£ ÓÝÊÜÞ®ÜÂ ËþÝ®Ü

²PÀëPÀgÀÄ F ZÀlÄªÀnPÉAiÀÄ£ÀÄß ¥ÀæzÀ²ð À̧§ºÀÄzÀÄ.

JZÀÑjPÉ: «zÁåyðUÀ¼ÀÄ gÀPÀëuÁvÀäPÀ PÀ£ÀßqÀPÀUÀ¼À£ÀÄß zsÀj À̧ÄªÀÅzÀÄ
ªÀÄvÀÄÛ À̧ÄgÀQëvÀ CAvÀgÀªÀ£ÀÄß PÁAiÀÄÄÝPÉÆ¼ÀÄîªÀÅzÀÄ À̧ÆPÀÛ.

À̧ÄªÀiÁgÀÄ Ȩ́A.«ÄÃ.GzÀÝzÀ ªÉÄVßÃ¶AiÀÄA j§â£Àï
vÉUÉzÀÄPÉÆ½î. CzÀ£ÀÄß ªÀÄgÀ¼ÀÄ PÁUÀzÀzÀ vÀÄAr¤AzÀ GfÓ
À̧éZÀÒUÉÆ½¹.

EPÀÄÌUÀ¼ÀUÀ¼À eÉÆÃr¬ÄAzÀ CzÀ£ÀÄß »rzÀÄPÉÆ½î. E£ÉÆßAzÀÄ
vÀÄ¢AiÀÄ£ÀÄß ¹àjmï ¢Ã¥À CxÀªÁ ªÉÄÃtzÀ §wÛAiÀÄ£ÀÄß
§¼À¹ ºÉÆwÛ¹. avÀæ 
ªÉÄVßÃ¶AiÀÄA j©â£ï GjAiÀÄ°.

¤ÃªÀÅ K£ÀÄ UÀªÀÄ¤ À̧ÄwÛÃj
¤ÃªÀÅ UÀªÀÄ¤¹gÀ̈ ÉÃPÀÄ ªÉÄVßÃ¶AiÀÄA j§â£ï ºÉÆ¼ÉAiÀÄÄªÀ ©½ eÁé É̄AiÉÆA¢UÉ GjAiÀÄÄvÀÛzÉ ªÀÄvÀÄÛ
©½ ¥ÀÅrAiÀiÁV §zÀ̄ ÁUÀÄvÀÛzÉ. EzÀ£ÀÄß UÀrAiÀiÁgÀzÀ UÁf£À ªÉÄÃ É̄ ̧ ÀAUÀæ»¹. F ¥ÀÅr ªÉÄVßÃ¶AiÀÄA
DPÉìöÊqï DVzÉ. UÁ½AiÀÄ°ègÀÄªÀ ªÉÄVßÃ¶AiÀÄA ªÀÄvÀÄÛ DªÀÄèd£ÀPÀzÀ £ÀqÀÄ«£À ¥ÀæwQæAiÉÄ¬ÄAzÀ EzÀÄ
gÀÆ¥ÀÅUÉÆ¼ÀÄîvÀÛzÉ
ªÉÄVßÃ¶AiÀÄA + DªÀÄèd£ÀPÀ → ªÉÄVßÃ¶AiÀÄA DPÉìöÊqï.
F ©½ ¥ÀÅrUÉ PÉ®ªÀÅ ºÀ¤ ̈ ÉZÀÑV£À ¤ÃgÀ£ÀÄß ̧ ÉÃj¹, ZÉ£ÁßV PÀ°¹j, CzÀgÀ ̧ ÀégÀÆ¥ÀªÀ£ÀÄß ¥Àj²Ã°¹j
DªÀÄèUÀ¼ÀÄ, ¥ÀævÁåªÀÄèUÀ¼ÀÄ ªÀÄvÀÄÛ ®ªÀtUÀ¼ÀÄ’’ CzsÁåAiÀÄªÀ£ÀÄß £É£À¦¹PÉÆ½î, ªÉÄVßÃ¶AiÀÄA DPÉìöÊqï
zÁæªÀtªÀÅ D«ÄèÃAiÀÄªÁVzÉAiÉÄÃ CxÀªÁ ¥ÀævÁåªÀÄèªÁVzÉAiÉÄÃ CxÀªÁ vÀl¸ÀÜªÁVzÉAiÉÄÃ JAzÀÄ

avÀæ : ªÉÄVßÃ¶AiÀÄA DPÉìöÊqï£À
À̧égÀÆ¥ÀªÀ£ÀÄß ¥ÀjÃQë À̧ÄªÀÅzÀÄ

¤Ã° °lä¸ï
PÁUÀzÀ

PÉA¥ÀÅ °lä¸ï
PÁUÀzÀ

ªÁZïUÁè¸ï

4.3 EvÀgÀ É̄ÆÃºÀUÀ¼À ªÉÄÃ É̄ UÁ½ ªÀÄvÀÄÛ ¤Ãj£À ¥ÀjuÁªÀÄ:

ZÀlÄªÀnPÉ £Á«ÃUÀ C£ÉéÃ¶ Ȩ́ÆÃt (¥ÀæzÀ±Àð£À ZÀlÄªÀnPÉ)

PÀAqÀÄ»r¬Äj. ¤ÃªÀÅ AiÀiÁªÀÅzÉÃ DªÀÄè ¥ÀævÁåªÀÄè
À̧ÆZÀPÀªÀ£ÀÄß §¼À̧ À§ºÀÄzÀÄ

F zÁæªÀtªÀÅ ¤Ã° ªÀÄvÀÄÛ PÉA¥ÀÅ °lä¸ï PÁUÀzÀUÀ¼À
ªÉÄÃ É̄ AiÀiÁªÀ ¥ÀjuÁªÀÄ ©ÃgÀÄvÀÛzÉ
¤ÃªÀÅ UÀªÀÄ¤ À̧§ºÀÄzÀÄ, CzÀÄ PÉA¥ÀÅ °lä̧ ï PÁUÀzÀzÀ
§tÚªÀ£ÀÄß ¤Ã° §tÚPÉÌ §zÀ̄ Á¬Ä À̧ÄvÀÛzÉ. (avÀæ

CzÀjAzÀ EzÀÄ ¥ÀæPÀÈwAiÀÄ°è PÁëjÃAiÀÄªÁVzÉ.
(ªÀÄÆ®ªÁVzÉ) ¸ÁªÀiÁ£ÀåªÁV ¯ÉÆÃºÀUÀ¼À
DPÉìöÊqïUÀ¼ÀÄ ¥ÀæPÀÈwAiÀÄ°è ªÀÄÆ®ªÁVªÉ
ªÉÄVßÃ¶AiÀÄA + ¤ÃgÀÄ → ªÉÄVßÃ¶AiÀÄA ºÉÊqÁæPÉìöÊqï
£ÀªÀÄ ä ¸ÀÄv À Û°£À §zÀ¯ÁªÀuÉU À¼ ÀÄ’’ JA§
CzsÁåAiÀÄzÀ°è £ÁªÀÅ ªÉÄVßÃ¶AiÀÄA j§â£ï
À̧ÄqÀÄ«PÉAiÀÄ §UÉÎ ªÀÄvÀÛμÀÄÖ ZÀað À̧ÄvÉÛÃªÉ. 

avÀæ : ªÉÄVßÃ¶AiÀÄA j§â£ï
Gj À̧ÄªÀÅzÀÄ
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Do you know that sodium is a metal which is stored in kerosene because it reacts
vigorously with oxygen and water. A lot of heat is generated in the reaction. Storing sodium
in kerosene prevents its exposure to moisture and air. Can you predict the nature of its
oxide?

Let us now discuss some substances that do not behave like metals.
4.4 Substances that Behave Differently
      from Metals in Air and Water

Activity 4.7: Let us experiment (demonstration activity)

The teacher may demonstrate this activity.
     Caution— This activity must be performed in a fume hood or well-ventilated area. Burning
sulphur produces gases, which can be harmful if inhaled.

Take a small amount of powdered sulphur in a
deflagrating spoon (it is a long-handled metal spoon
used in experiments to safely heat and burn substances
Fig. 4.7 (a). If a deflagrating spoon is not available,
you may take a metallic cap of any bottle, wrap a
metallic wire around it and give it the shape as shown
in Fig. 4.7 (b).
Heat it on a flame, and as soon as the sulphur starts
burning, introduce the deflagrating spoon into a gas
jar or glass tumbler (Fig. 4.7 (c). Cover the gas jar or
glass tumbler with a lid to ensure that the gas produced
does not escape.
Remove the lid after 3 – 4 minutes and take out the
deflagrating spoon. Add a small quantity of water into
the gas jar, quickly place the lid back and shake it so
that the gas dissolves.
Again, recall the chapter ‘Exploring Substances:
Acidic, Basic, and Neutral’. Using an acid-base
indicator, check whether the solution obtained after
the addition of water to the gas jar is acidic or basic or
neutral.
What do you observe?

Gas JarSulphur

Fig. 4.7(a): Deflagrating
spoon

Fig. 4.7(b): Improvised
deflagrating spoon

Fig. 4.7(c): Burning of sulphur
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Ȩ́ÆÃrAiÀÄA DªÀÄèd£ÀPÀ ªÀÄvÀÄÛ ¤Ãj£ÉÆA¢UÉ wÃªÀæªÁV ¥ÀæwQæ¬Ä À̧ÄªÀÅzÀjAzÀ ¹ÃªÉÄJuÉÚAiÀÄ°è ̧ ÀAUÀæºÀªÁUÀÄªÀ
É̄ÆÃºÀ JAzÀÄ ¤ªÀÄUÉ w½¢zÉAiÉÄÃ F QæAiÉÄAiÀÄ°è ºÉaÑ£À GμÀÚ GvÀàwÛAiÀiÁUÀÄvÀÛzÉ. ¹ÃªÉÄ JuÉÚAiÀÄ°è ̧ ÉÆÃrAiÀÄA
À̧AUÀæ» À̧ÄªÀÅzÀjAzÀ vÉÃªÁA±À ªÀÄvÀÄÛ UÁ½UÉ MwÛPÉÆ¼ÀÄîªÀÅzÀ£ÀÄß vÀqÉAiÀÄvÀÛzÉ. CzÀgÀ DPÉìöÊqï£À À̧égÀÆ¥ÀªÀ£ÀÄß

¤ÃªÀÅ H» À̧§°ègÁ? É̄ÆÃºÀUÀ¼ÀAvÉ ªÀwð À̧zÀ PÉ®ªÀÅ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß FUÀ ZÀað Ȩ́ÆÃt.

zÀºÀ£À ZÀªÀÄZÀzÀ°è À̧é®à ¥ÀæªÀiÁtzÀ ¥ÀÅrªÀiÁrzÀ UÀAzsÀPÀªÀ£ÀÄß
vÉUÉzÀÄPÉÆ½î. (EzÀÄ ¢ÃWÀð »rPÉAiÀÄ ̄ ÉÆÃºÀzÀ ZÀªÀÄZÀªÁVzÀÄÝ,
¥ÀæAiÉÆÃUÀzÀ°è ªÀ̧ ÀÄÛUÀ¼À£ÀÄß À̧ÄgÀQëövÀªÁV ©¹ ªÀiÁqÀ®Ä ªÀÄvÀÄÛ
¸ÀÄqÀ®Ä §¼À¸À¯ÁUÀÄvÀ ÛzÉ. avÀæ a zÀºÀ£À ZÀªÀÄZÀ
® s̈Àå«®è¢zÀÝgÉ, ¤ÃªÀÅ AiÀiÁªÀÅzÉÃ ¹Ã À̧zÀ ̄ ÉÆÃºÀzÀ ªÀÄÄZÀÑ¼ÀªÀ£ÀÄß
vÉUÉzÀÄPÉÆAqÀÄ, CzÀgÀ ̧ ÀÄvÀÛ®Æ ̄ ÉÆÃºÀzÀ vÀAwAiÀÄ£ÀÄß ̧ ÀÄwÛ avÀæ

b) £À°è vÉÆÃj¹gÀÄªÀAvÉ DPÁgÀªÀ£ÀÄß ¤ÃqÀ§ºÀÄzÀÄ.
CzÀ£ÀÄß eÁé É̄AiÀÄ ªÉÄÃ É̄ ©¹ ªÀiÁr, ªÀÄvÀÄÛ UÀAzsÀPÀ GjAiÀÄ®Ä
¥ÁægÀA©ü¹zÀ vÀPÀëöt, zÀºÀ£À ZÀªÀÄZÀªÀ£ÀÄß UÁå¸ï eÁgï CxÀªÁ
UÁf£À ¥ÁvÉæAiÉÆ¼ÀUÉ ¥ÀæªÉÃ±À ªÀiÁrj. (avÀæ c
GvÀàwÛAiÀiÁUÀÄªÀ C¤®ªÀÅ ºÉÆgÀ ºÉÆÃUÀzÀAvÉ £ÉÆÃrPÉÆ¼Àî®Ä
ªÁAiÀÄÄ eÁr (UÁå¸ïeÁgï) CxÀªÁ UÁf£À ¥ÁvÉæAiÀÄ£ÀÄß
ªÀÄÄZÀÑ¼À¢AzÀ ªÀÄÄaÑ.

¤«ÄμÀUÀ¼À £ÀAvÀgÀ ªÀÄÄZÀÑ¼À vÉUÉzÀÄ zÀºÀ£À ZÀªÀÄZÀªÀ£ÀÄß
ºÉÆgÀ vÉUÉ¬Äj. ªÁAiÀÄÄ eÁrUÉ ̧ Àé®à ¤ÃgÀÄ ̧ ÉÃj¹, ªÀÄÄZÀÑ¼ÀªÀ£ÀÄß
É̈ÃUÀ£É ElÄÖ, C¤®ªÀ£ÀÄß ¤Ãj£À°è PÀgÀUÀÄªÀAvÉ ZÉ£ÁßV C¯Áèr¹.

 ¥ÀzÁxÀðUÀ¼À C£ÉéÃμÀuÉ : DªÀÄèUÀ¼ÀÄ , ¥ÀævÁåªÀÄèUÀ¼ÀÄ ªÀÄvÀÄÛ vÀl À̧Ü
CzsÁåAiÀÄªÀ£ÀÄß £É£À¦¹PÉÆ½î. DªÀÄè-�PÁëgÀ ¸ÀÆZÀPÀªÀ£ÀÄß §¼À¹,
ªÁAiÀÄÄ eÁrUÉ ¤ÃgÀ£ÀÄß Ȩ́Ãj¹zÀ £ÀAvÀgÀ ¥ÀqÉzÀ zÁæªÀtªÀÅ
D«ÄèÃAiÀÄªÁVzÉAiÉÄÃ CxÀªÁ ªÀÄÆ® (¥ÀævÁåªÀÄè) CxÀªÁ
vÀl À̧ÜªÁVzÉAiÉÄÃ JAzÀÄ ¥Àj²Ã°¹j.
¤ÃªÀÅ K£ÀÄ UÀªÀÄ¤ À̧ÄwÛÃj

C¤® eÁrUÀAzsÀPÀ

avÀæ  4.7(a): zÀºÀ£À ZÀªÀÄZÀ

avÀæ  4.7(b): À̧ÄzsÁjvÀ zÀºÀ£À
ZÀªÀÄZÀ

avÀæ  4.7(c): UÀAzsÀPÀ Gj À̧ÄªÀÅzÀÄ

4.4 UÁ½ ªÀÄvÀÄÛ ¤Ãj£À°ègÀÄªÀ É̄ÆÃºÀUÀ½VAvÀ
©ü£ÀßªÁV ªÀwð À̧ÄªÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ.

ZÀlÄªÀnPÉ �£Á«ÃUÀ ¥ÀæAiÉÆÃUÀ ªÀiÁqÉÆÃt (¥ÀæzÀ±Àð£À ZÀlÄªÀnPÉ)

²PÀëPÀgÀÄ F ZÀlÄªÀnPÉAiÀÄ£ÀÄß ¥ÀæzÀ²ð À̧§ºÀÄzÀÄ.

JZÀÑjPÉ- F ZÀlÄªÀnPÉAiÀÄ£ÀÄß vÀ¥ÀàzÉÃ C¤®UÀ¼À£ÀÄß »ÃjPÉÆ¼ÀÄîªÀ G¥ÀPÀgÀt CxÀªÁ ZÉ£ÁßV UÁ½ EgÀÄªÀ
¥ÀæzÉÃ±ÀzÀ°è £ÀqȨ́ À̈ ÉÃPÀÄ. UÀAzsÀPÀªÀ£ÀÄß À̧ÄqÀÄªÀÅzÀjAzÀ C¤®UÀ¼ÀÄ GvÀàwÛAiÀiÁUÀÄvÀÛªÉ, EzÀÄ G¹gÁrzÀgÉ
ºÁ¤PÁgÀPÀªÁUÀ§ºÀÄzÀÄ
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You would observe that it is acidic in nature
(Fig. 4.7 (d).

On burning sulphur in air (oxygen), sulphur
dioxide gas is formed. On dissolving sulphur dioxide
gas in water, sulphurous acid is formed.

Sulphur + oxygen → Sulphur dioxide
Sulphurdioxide + water → Sulphurous acid
Does sulphur behave in water the same way

metals do? Fig. 4.7(d): Testing of solution with
litmus papers

Blue litmus
paper

Red litmus
paper

Watch glass

Activity 4.8: Let us explore

Take some sulphur powder in a glass tumbler.
Add a small amount of water to it.
What do you observe?
You may have noticed that there is no reaction when sulphur is placed in water.
Substances like sulphur and phosphorus behave differently with air and water than

Metals and non-metals are sub-categories of substances called
elements. An element is a substance that cannot be broken down into simpler
substances. In 1789, Lavoisier published his famous book “Traite Elementaire
de Chimie” (Elementary Treatise of Chemistry) – often called the first modern
chemistry text book. In it, he listed 33 elements and classified them into
groups such as: Metals, Non-metals, Earthy substances, Gases. This was one of the earliest
systematic classifications of elements – a major step toward the modern periodic table.
Presently 118 elements are known. These elements are the basic building blocks of all
matter. Some are naturally occurring, while others are artificially made in the laboratory,
and do not exist in nature. The elements included in this lesson are iron (Fe), Copper
(Cu), Silver (Ag), Gold (Au), Aluminmum (Al), Sodium (Na), Carbon (C), Sulphur (S),
Oxygne (O), Nitrogen (N), Iodine (I), and Phosphorous (P).You will study more about
elements in higher grades.

metals. Phosphorus is stored in water as it catches fire when exposed to atmospheric air.
These substances are usually soft and dull in appearance. They are neither malleable nor
ductile, and they are not sonorous. They are also poor conductors of heat and electricity.
These are called non-metals. Their oxides are acidic in nature. Some other non-metals are
oxygen, hydrogen, nitrogen, carbon, etc. These must not be confused with materials such as
plastic, glass, wood, rubber, and paper. These materials are not classified as metals or non-
metals because they are not elements.

Dive Deeper
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¤ÃªÀÅ UÀªÀÄ¤ À̧§ºÀÄzÀÄ, CzÀÄ D«ÄèÃAiÀÄ À̧é s̈ÁªÀªÀ£ÀÄß ºÉÆA¢zÉ.
(avÀ d

 UÁ½AiÀÄ°è UÀAzsÀPÀªÀ£ÀÄß (DªÀÄèd£ÀPÀ) Gj¹zÁUÀ, À̧®ágï
qÉÊDPÉìöÊqï C¤® gÀÆ¥ÀÅUÀ¼ÀÄîvÀÛzÉ. ¤Ãj£À°è UÀAzsÀPÀzÀ qÉÊ DPÉìöÊqï
C¤®ªÀ£ÀÄß PÀgÀV¹zÁUÀ, UÀAzsÀPÀzÀ DªÀÄè gÀÆ¥ÀÅUÉÆ¼ÀÄîvÀÛzÉ. 

UÀAzsÀPÀ + DªÀÄèd£ÀPÀ → UÀAzsÀPÀzÀ qÉÊ DPÉìöÊqï
UÀAzsÀPÀzÀ qÉÊDPÉìöÊqï + ¤ÃgÀÄ → UÀAzsÀPÀzÀ DªÀÄè
¯ÉÆÃºÀUÀ¼ÀÄ ªÀwð¸ÀÄªÀ jÃwAiÀÄ°èAiÉÄÃ ¤Ãj£À°è UÀAzsÀPÀ

ªÀwð À̧ÄvÀÛzÉAiÉÄÃ
avÀæ 4.7(d): °lä¸ï ¥ÉÃ¥ÀgïUÀ½AzÀ

zÁæªÀtUÀ¼À£ÀÄß ¥ÀjÃQȩ̈ ÀÄªÀÅzÀÄ

¤Ã° °lä¸ï
PÁUÀzÀ

PÉA¥ÀÅ °lä¸ï
PÁUÀzÀ

ªÁZïUÁè¸ï

MAzÀÄ UÁf£À É̄ÆÃlzÀ°è À̧é®à À̧®ágï ¥ÀÅrAiÀÄ£ÀÄß vÉUÉzÀÄPÉÆ½î
CzÀPÉÌ À̧é®à ¤ÃgÀÄ Ȩ́Ãj¹.
¤ÃªÀÅ K£ÀÄ UÀªÀÄ¤ À̧ÄwÛÃj

¤Ãj£À°è UÀAzsÀPÀªÀ£ÀÄß ºÁQzÁUÀ AiÀiÁªÀÅzÉÃ ¥ÀæwQæAiÉÄ EgÀÄªÀÅ¢®è JAzÀÄ ¤ÃªÀÅ UÀªÀÄ¤¹gÀ§ºÀÄzÀÄ.
À̧®ágï ªÀÄvÀÄÛ gÀAdPÀzÀAvÀºÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ É̄ÆÃºÀUÀ½VAvÀ UÁ½ ªÀÄvÀÄÛ ¤Ãj£ÉÆA¢UÉ «©ü£ÀßªÁV ªÀwð À̧ÄvÀÛªÉ.

ªÁvÁªÀgÀtzÀ UÁ½UÉ MrØPÉÆAqÁUÀ ̈ ÉAQ »rAiÀÄÄªÀÅzÀjAzÀ gÀAdPÀªÀÅ ¤Ãj£À°è ̧ ÀAUÀæºÀªÁUÀÄvÀÛzÉ. F ªÀ̧ ÀÄÛUÀ¼ÀÄ
¸ÁªÀiÁ£ÀåªÁV ªÀÄÈzÀÄ ªÀÄvÀÄÛ ªÀÄAzÀªÁV PÁtÄvÀÛªÉ. CªÀÅ PÀÄlåvÉ CxÀªÁ vÀ£ÀåvÉUÀ¼À®è ªÀÄvÀÄÛ CªÀÅ zsÀé¤AiÀÄ£ÀÄß
GAlÄ ªÀiÁqÀÄªÀÅ¢®è. CªÀÅ GμÀÚ ªÀÄvÀÄÛ «zÀÄåvï£À CzsÀªÀÄ ªÁºÀPÀUÀ¼ÁVªÉ. EªÀÅUÀ¼À£ÀÄß É̄ÆÃºÀUÀ¼À®èzÀªÀÅ
C É̄ÆÃºÀ ¥ÀzÁxÀðUÀ¼ÀÄ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ. CªÀÅUÀ¼À DPÉìöÊqïUÀ¼ÀÄ D«ÄèÃAiÀÄ ̧ Àé s̈ÁªÀªÀ£ÀÄß ºÉÆA¢ªÉ. EvÀgÀ
PÉ®ªÀÅ C É̄ÆÃºÀUÀ¼ÀÄ DªÀÄèd£ÀPÀ, ºÉÊqÉÆæÃd£ï, ¸ÁgÀd£ÀPÀ, PÁ§ð£ï EvÁå¢ EªÀÅUÀ¼À£ÀÄß ¥Áè¹ÖPï, UÁdÄ, ªÀÄgÀ,
gÀ§âgï ªÀÄvÀÄÛ PÁUÀzÀzÀ ªÀ̧ ÀÄÛUÀ¼ÉÆA¢UÉ CAiÉÆÃªÀÄAiÀÄPÉÌ UÀÄj ªÀiÁqÀPÀÆqÀzÀÄ. F ¥ÀzÁxÀðUÀ¼À£ÀÄß É̄ÆÃºÀUÀ¼ÀÄ
CxÀªÁ C É̄ÆÃºÀUÀ¼ÉAzÀÄ ªÀVÃðPÀj À̧̄ ÁV®è KPÉAzÀgÉ CªÀÅ ªÀÄÆ® ªÀ̧ ÀÄÛUÀ¼À®è.  

É̄ÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ C É̄ÆÃºÀUÀ¼ÀÄ, ªÀÄÆ® ªÀ̧ ÀÄÛUÀ¼ÉAzÀÄ PÀgÉAiÀÄ®àqÀÄªÀ ªÀ̧ ÀÄÛUÀ¼À
G¥ÀªÀUÀðUÀ¼ÁVªÉ. MAzÀÄ ªÀÄÆ®ªÀ̧ ÀÄÛ JAzÀgÉ ̧ ÀgÀ¼ÀªÁzÀ ¥ÀzÁxÀðUÀ¼ÁV « s̈Àf À̧̄ ÁUÀzÀ
ªÀ̧ ÀÄÛ. gÀ°è ¯ÁªÉÇÃ¬ÄfAiÀÄgï vÀ£Àß ¥Àæ¹zÀÞ ¥ÀÅ À̧ÛPÀ ‘‘mÉæÊmï J°ªÉÄAmÉÊgï r
a«Ä’’ (gÀ̧ ÁAiÀÄ£À±Á À̧ÛçzÀ ¥ÁæxÀ«ÄPÀ UÀæAxÀ)ªÀ£ÀÄß ¥ÀæPÀn¹zÀgÀÄ. EzÀ£ÀÄß ¸ÁªÀiÁ£ÀåªÁV
ªÉÆzÀ® DzsÀÄ¤PÀ gÀ̧ ÁAiÀÄ£À±Á À̧Ûç ¥ÀoÀå ¥ÀÅ À̧ÛPÀ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ. CzÀgÀ°è CªÀgÀÄ

ªÀÄÆ® ªÀ̧ ÀÄÛUÀ¼À£ÀÄß ¥ÀnÖ ªÀiÁrzÀgÀÄ ªÀÄvÀÄÛ CªÀÅUÀ¼À£ÀÄß UÀÄA¥ÀÅUÀ¼ÁV ªÀVÃðPÀj¹zÀgÀÄ. É̄ÆÃºÀUÀ¼ÀÄ,
C É̄ÆÃºÀUÀ¼ÀÄ, ªÀÄtÂÚ£À ªÀ̧ ÀÄÛUÀ¼ÀÄ, C¤®UÀ¼ÀÄ EzÀÄ DzsÀÄ¤PÀ DªÀvÀðPÀ PÉÆÃμÀÖPÀ MAzÀÄ ¥ÀæªÀÄÄR ºÉeÉÓAiÀiÁzÀ
ªÀÄÆ®ªÀ̧ ÀÄÛUÀ¼À£ÀÄß ¥ÀnÖ ªÀiÁrzÀgÀÄ. ¥Àæ̧ ÀÄÛvÀ ªÀÄÆ® ªÀ̧ ÀÄÛUÀ¼ÀÄ w½¢ªÉ. F ªÀÄÆ®ªÀ̧ ÀÄÛUÀ¼À ªÀÄÆ®
¤ªÀiÁðt ̈ ÁèPïUÀ¼ÁVªÉ. PÉ®ªÀÅ £ÉÊ À̧VðPÀªÁV ̧ ÀA s̈À« À̧ÄvÀÛªÉ, EvÀgÀªÀÅUÀ¼À£ÀÄß ¥ÀæAiÉÆÃUÁ®AiÀÄzÀ°è PÀÈvÀPÀªÁV
vÀAiÀiÁj À̧̄ ÁUÀÄvÀÛzÉ ªÀÄvÀÄÛ ¥ÀæPÀÈwAiÀÄ°è C¹ÛvÀézÀ°è®è. F ¥ÁoÀzÀ°è Ȩ́Ãj À̧̄ ÁzÀ ªÀÄÆ® ªÀ̧ ÀÄÛUÀ¼ÀÄ PÀ©ât
Fe vÁªÀÄæ Cu ¨É½î Ag a£Àß Au C®Æå«ÄÃ¤AiÀÄA Al Ȩ́ÆÃrAiÀÄA Na PÁ§ð£ï C
UÀAzsÀPÀ S DªÀÄèd£ÀPÀ O ¸ÁgÀd£ÀPÀ N CAiÉÆÃr£ï I ªÀÄvÀÄÛ gÀAdPÀ P ¤ÃªÀÅ G£ÀßvÀªÀÄlÖzÀ
ªÀÄÆ®ªÀ̧ ÀÄÛUÀ¼À §UÉÎ ºÉZÀÄÑ CzsÀåAiÀÄ£À ªÀiÁqÀÄwÛÃj

PÉÆÃμÀÖPÀ £Á«ÃUÀ C£ÉéÃ¶ Ȩ́ÆÃt

D¼ÀªÁV ¥Àj²Ã° Ȩ́ÆÃtAP SCERT
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You often observe many metals in your day-to-day lives because of their distinct
properties, such as their lustrous nature, heat and electrical conductivity, and high strength.
However, this should not give an impression in your mind that non-metals are not important
in our lives.

We breathe in oxygen, which is a non-metal, and without it, we would not be able to
survive. Can you think of any other uses of oxygen?

Carbon is essential in everyday life because it is the building block of all life forms. It
is a key component of proteins, fats, and carbohydrates, which are necessary for growth and
energy.

Nitrogen is used in the manufacturing of fertilisers and other chemicals. It is an essential
nutrient for the growth of plants. Chlorine is a non-metal commonly used in water purification.
A solution of iodine, a non-metal, is applied on wounds as an antiseptic.

4.5 Are Non-metals Essential in Everyday Life ?

SCIENCE AND SOCIETY
Do you know that many metals and their alloys (mixtures of two or more
metals or a metal and a non-metal) are important for daily use as utensils
and tools. These are also important for modern technologies and essential in
almost every industry. Some special metals are also used in atomic energy
(such as zirconium), aerospace (titanium), etc. In India, many metals, especially iron and
aluminium, are recycled to minimise waste and contribute to sustainability.

Metals and non-metals are differentiated based on their properties.
Generally, metals are lustrous, whereas most non-metals are non-lustrous.
Metals are generally malleable and ductile, while non-metals do not have these

properties.

In a Nutshell

Key words

LustrousMalleability Ductility

Sonority Conduction Rusting

Corrosion

AP SCERT
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£ÀªÀÄä ¢£À ¤vÀåzÀ fÃªÀ£ÀzÀ°è ¤ÃªÀÅ C£ÉÃPÀ É̄ÆÃºÀUÀ¼À£ÀÄß UÀªÀÄ¤ À̧ÄwÛÃj. KPÉAzÀgÉ CªÀÅUÀ¼À «²μÀÖ
UÀÄt®PÀëötUÀ¼ÁzÀ ºÉÆ¼À¥ÀÅ, GμÀÚ ªÀÄvÀÄÛ «zÀÄåvï ªÁºÀPÀvÉ ªÀÄvÀÄÛ ºÉaÑ£À ±ÀQÛ¬ÄAzÁV DzÁUÀÆå EzÀÄ ¤ªÀÄä
ªÀÄ£À¹ì£À°è C É̄ÆÃºÀUÀ¼ÀÄ £ÀªÀÄä fÃªÀ£ÀzÀ°è ªÀÄÄRåªÀ®è JA§ s̈ÁªÀ£ÉAiÀÄ£ÀÄß GAlÄªÀiÁqÀ̈ ÁgÀzÀÄ

£ÁªÀÅ DªÀÄèd£ÀPÀªÀ£ÀÄß G¹gÁqÀÄvÉÛÃªÉ, CzÀÄ ¯ÉÆÃºÀªÀ®è ªÀÄvÀÄÛ CzÀÄ E®èzÉ £ÁªÀÅ §zÀÄPÀ®Ä
¸ÁzsÀåªÁUÀÄªÀÅ¢®è DªÀÄèd£ÀPÀzÀ AiÀiÁªÀÅzÉÃ EvÀgÀ G¥ÀAiÉÆÃUÀUÀ¼À §UÉÎ ¤ÃªÀÅ AiÉÆÃa À̧§°ègÁ

zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ°è PÁ§ð£ï CvÀåUÀvÀå KPÉAzÀgÉ EzÀÄ J¯Áè fÃªÀ£À gÀÆ¥ÀUÀ¼À PÀlÖqÀ ªÀ̧ ÀÄÛªÁVzÉ.
EzÀÄ É̈¼ÀªÀtÂUÉ ªÀÄvÀÄÛ ±ÀQÛUÉ CUÀvÀåªÁzÀ ¥ÉÇæÃnÃ£ïUÀ¼ÀÄ, PÉÆ§ÄâUÀ¼ÀÄ ªÀÄvÀÄÛ PÁ É̈ÆÃðqÉÊqÉæÃmïUÀ¼À ¥ÀæªÀÄÄR
ªÀÄÆ®ªÀ̧ ÀÄÛªÁVzÉ

gÀ̧ ÀUÉÆ§âgÀUÀ¼ÀÄ ªÀÄvÀÄÛ EvÀgÀ gÁ¸ÁAiÀÄ¤PÀUÀ¼À vÀAiÀiÁjPÉAiÀÄ°è ¸ÁgÀd£ÀPÀªÀ£ÀÄß §¼À̧ À̄ ÁUÀÄvÀÛzÉ. EzÀÄ
À̧̧ ÀåUÀ¼À É̈¼ÀªÀtÂUÉUÉ CUÀvÀåªÁzÀ ¥ÉÇÃμÀPÁA±ÀªÁVzÉ. PÉÆèÃj£ï C É̄ÆÃºÀªÁVzÀÄÝ, EzÀ£ÀÄß ¸ÁªÀiÁ£ÀåªÁV

¤Ãj£À ±ÀÄ¢ÝÃUÀ¼À ªÉÄÃ É̄ C£Àé¬Ä À̧̄ ÁUÀÄvÀÛzÉ

«eÕÁ£À ªÀÄvÀÄÛ À̧ªÀiÁd
C£ÉÃPÀ É̄ÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ CªÀÅUÀ¼À «Ä±Àæ É̄ÆÃºÀUÀ¼ÀÄ (JgÀqÀÄ CxÀªÁ ºÉaÑ£À̄ ÉÆÃºÀUÀ¼ÀÄ
CxÀªÁ MAzÀÄ ̄ ÉÆÃºÀ ªÀÄvÀÄÛ MAzÀÄ C É̄ÆÃºÀzÀ «Ä±ÀætUÀ¼ÀÄ) ¥ÁvÉæUÀ¼ÀÄ ªÀÄvÀÄÛ G¥ÀPÀgÀtUÀ¼ÁV
zÉÊ£ÀA¢£À §¼ÀPÉUÉ ªÀÄÄRåªÉAzÀÄ ¤ªÀÄUÉ w½¢zÉAiÉÄÃ. EªÀÅ DzsÀÄ¤PÀ vÀAvÀæeÕÁ£ÀUÀ½UÉ À̧ºÀ
ªÀÄÄRåªÁVªÉ. ªÀÄvÀÄÛ §ºÀÄvÉÃPÀ ¥ÀæwAiÉÆAzÀÄ GzÀåªÀÄzÀ°èAiÀÄÆ CªÀ±ÀåPÀªÁVªÉ. PÉ®ªÀÅ «±ÉÃμÀ
¯ÉÆÃºÀUÀ¼À£ÀÄß ¥ÀgÀªÀiÁtÄ ±ÀQÛ (fPÉÆÃð¤AiÀÄA£ÀAvÀºÀ) KgÉÆÃ¸ÉàÃ¸ï (mÉÊmÁ¤AiÀÄA) EvÁå¢UÀ¼À°èAiÀÄÆ
§¼À̧ À̄ ÁUÀÄvÀÛzÉ. s̈ÁgÀvÀzÀ°è C£ÉÃPÀ É̄ÆÃºÀUÀ¼ÀÄ «±ÉÃμÀªÁV PÀ©ât ªÀÄvÀÄÛ C®Äå«ÄÃ¤AiÀÄA£ÀÄß vÁådåªÀ£ÀÄß
PÀrªÉÄ ªÀiÁqÀ®Ä ªÀÄvÀÄÛ À̧Ä¹ÜgÀvÉUÉ PÉÆqÀÄUÉ ¤ÃqÀ®Ä ªÀÄgÀ§¼ÀPÉÌ ªÀiÁqÀ̄ ÁUÀÄvÀÛzÉ.

É̄ÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ C É̄ÆÃºÀUÀ¼À£ÀÄß CªÀÅUÀ¼À UÀÄt®PÀëötUÀ¼À DzsÁgÀzÀ ªÉÄÃ É̄ « s̈Àf À̧̄ ÁVzÉ
¸ÁªÀiÁ£ÀåªÁV, É̄ÆÃºÀUÀ¼ÀÄ ºÉÆ¼À¦¤AzÀ PÀÆrgÀÄvÀÛªÉ, DzÀgÉ ºÉaÑ£À C É̄ÆÃºÀUÀ¼ÀÄ
ºÉÆ¼À¦®èzÀªÀÅUÀ¼ÁVgÀÄvÀÛªÉ.
É̄ÆÃºÀUÀ¼ÀÄ ¸ÁªÀiÁ£ÀåªÁV PÀÄlåvÉ ªÀÄvÀÄÛ vÀ£ÀåvÉUÀ¼ÁVªÉ. DzÀgÉ, C É̄ÆÃºÀUÀ¼ÀÄ F

UÀÄt®PÀëtUÀ¼À£ÀÄß ºÉÆA¢gÀÄªÀÅ¢®è

¥ÀæªÀÄÄR ¥ÀzÀUÀ¼ÀÄ

4.5 zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ°è C É̄ÆÃºÀUÀ¼ÀÄ CvÀåUÀvÀåªÉÃ

¸ÁgÁA±À

PÀÄlåvÉ ºÉÆ¼À¥ÀÅ¼Àî

±Á§Ý£À ªÀºÀ£À vÀÄPÀÄÌ »rAiÀÄÄªÀÅzÀÄ

£À² À̧Ä«PÉ

vÀ£ÀåvÉAP SCERT
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Let us Enhance our Learning

1. Define the following.
A) malleability B) ductility
C) sonority D) corrosion
E) rusting

2. Write two properties each for metals and non-metals.
3. A substance can be drawn into long wires used for electrical purposes. What property/

properties does that substance show?
A : only ductility
B : only conductance of electricity
C : both ductility and conductance of heat
D : both ductility and conductance of electricity

4. Which of the following metal catches fire when it comes in contact with water?
A) Copper B) Aluminium C) Zinc D) Sodium

5. Why are only a few metals suitable for making jewellery?
6. What happens when oxygen reacts with magnesium and sulphur? What are the

main differences in the nature of products formed?
7. An ironsmith heats iron before making tools. Why is heating necessary in this

process?
8. Students made statements about magnesium oxide solution:

Amar: It is basic. Turns red litmus blue.
Nandu: It is acidic. Turns blue litmus red.
Whose statement/s is/are correct.
A) Only Amar B) Only Nandu
C) Both Amar and Nandu D) Neither Amar nor Nandu

9. Which metal is commonly used to make food packaging materials as it is cheaper,
and its thin sheets can be folded easily into any shape ?
A) Aluminium B) Copper C) Iron D) Gold

Metals are good conductors of heat and electricity, but non-metals are generally
poor conductors.
Metals react with oxygen to produce metal oxides which are basic in nature.
Non-metals react with oxygen to produce oxides which are acidic in nature.
Generally, non-metals do not react with water.
Metal objects get damaged when exposed to moist air, and the process is known
as corrosion.
Metals and non-metals have wide applications in everyday life.
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É̄ÆÃºÀUÀ¼ÀÄ GμÀÚ ªÀÄvÀÄÛ «zÀÄåvï£À GvÀÛªÀÄ ªÁºÀPÀUÀ¼ÁVªÉ. DzÀgÉ C É̄ÆÃºÀUÀ¼ÀÄ ¸ÁªÀiÁ£ÀåªÁV
CªÁºÀPÀUÀ¼ÁVªÉ
É̄ÆÃºÀUÀ¼ÀÄ DªÀÄèd£ÀPÀzÉÆA¢UÉ ¥ÀæwQæ¬Ä¹ ¥ÀæPÀÈwAiÀÄ°è ªÀÄÆ® s̈ÀÆvÀªÁzÀ ̄ ÉÆÃºÀzÀ DPÉìöÊqïUÀ¼À£ÀÄß

GvÁà¢ À̧ÄvÀÛªÉ (¥ÀævÁåªÀÄè À̧é s̈ÁªÀ).
C É̄ÆÃºÀUÀ¼ÀÄ DªÀÄèd£ÀPÀzÉÆA¢UÉ ¥ÀæwQæ¬Ä¹ D«ÄèÃAiÀÄ À̧é s̈ÁªÀzÀ DPÉìöÊqïUÀ¼À£ÀÄß GvÁà¢ À̧ÄvÀÛªÉ.
¸ÁªÀiÁ£ÀåªÁV, C É̄ÆÃºÀUÀ¼ÀÄ ¤Ãj£ÉÆA¢UÉ ¥ÀæwQæ¬Ä À̧ÄªÀÅ¢®è.
vÉÃªÁA±ÀªÀÅ¼Àî UÁ½UÉ UÀÄjAiÀiÁzÀ ̄ ÉÆÃºÀzÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ ºÁ¤UÉÆ¼ÀUÁUÀÄvÀÛªÉ ªÀÄvÀÄÛ F ¥ÀæQæAiÉÄAiÀÄ£ÀÄß
vÀÄPÀÄÌ »rAiÀÄÄ«PÉ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.
É̄ÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ C É̄ÆÃºÀUÀ¼ÀÄ zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ°è ªÁå¥ÀPÀªÁzÀ G¥ÀAiÉÆÃUÀUÀ¼À£ÀÄß ºÉÆA¢ªÉ.

PÉ¼ÀV£ÀªÀÅUÀ¼À£ÀÄß «ªÀj¹
A PÀÄlåvÉ B vÀ£ÀåvÉ C zsÀé¤AiÀÄ ®PÀët D vÀÄPÀÄÌ E vÀÄPÀÄÌ »rAiÀÄÄªÀÅzÀÄ
É̄ÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ C É̄ÆÃºÀUÀ½UÉ vÀ̄ Á JgÀqÀÄ UÀÄt ®PÀëtUÀ¼À£ÀÄß §gÉ¬Äj.

«zÀÄåvï GzÉÝÃ±ÀUÀ½UÁV §¼À̧ ÀÄªÀ GzÀÝªÁzÀ vÀAwUÀ¼À°è MAzÀÄ ªÀ̧ ÀÄÛªÀ£ÀÄß J¼ÉAiÀÄ§ºÀÄzÀÄ. D
ªÀ̧ ÀÄÛªÀÅ AiÀiÁªÀ UÀÄt/®PÀëtUÀ¼À£ÀÄß vÉÆÃj À̧ÄvÀÛzÉ
A PÉÃªÀ® vÀ£ÀåvÉ
B PÉÃªÀ® «zÀÄåvï ªÁºÀPÀvÉ.
C vÀ£ÀåvÉ UÀÄt ªÀÄvÀÄÛ GμÀÚªÁºÀPÀ
D vÀ£ÀåvÉ UÀÄt ªÀÄvÀÄÛ «zÀÄåvï ªÁºÀPÀvÉ.
F PÉ¼ÀV£À AiÀiÁªÀ É̄ÆÃºÀªÀÅ ¤Ãj£À À̧A¥ÀPÀðPÉÌ §AzÁUÀ É̈AQ ºÉÆwÛPÉÆ¼ÀÄîvÀÛzÉ?
A vÁªÀÄæ B C®Äå«ÄÃ¤AiÀÄA C ¸ÀvÀÄ D Ȩ́ÆÃrAiÀÄA
D s̈ÀgÀt vÀAiÀiÁj À̧®Ä PÉ®ªÉÃ É̄ÆÃºÀUÀ¼ÀÄ KPÉ À̧ÆPÀÛªÁVªÉ
DªÀÄèd£ÀPÀªÀÅ ªÉÄVßÃ¶AiÀÄA ªÀÄvÀÄÛ UÀAzsÀPÀzÉÆA¢UÉ ¥ÀæwQæ¬Ä¹zÁUÀ K£ÁUÀÄvÀÛzÉ? gÀÆ¥ÀÅUÉÆAqÀ GvÀà£ÀßUÀ¼À
À̧égÀÆ¥ÀzÀ°è£À ¥ÀæªÀÄÄR ªÀåvÁå À̧UÀ¼ÀÄ AiÀiÁªÀÅªÀÅ

PÀ©âtzÀ PÉ® À̧UÁgÀ£ÀÄ G¥ÀPÀgÀtUÀ¼À£ÀÄß vÀAiÀiÁj À̧ÄªÀ ªÉÆzÀ®Ä PÀ©âtªÀ£ÀÄß ©¹ ªÀiÁqÀÄvÁÛ£É. F
¥ÀæQæAiÉÄAiÀÄ°è ©¹ ªÀiÁqÀÄªÀÅzÀÄ KPÉ CUÀvÀå
«zÁåyðUÀ¼ÀÄ ªÉÄVßÃ¶AiÀÄA DPÉìöÊqï zÁæªÀtzÀ §UÉÎ ºÉÃ½PÉUÀ¼À£ÀÄß ¤ÃrzÀgÀÄ
CªÀÄgï EzÀÄ ¥ÀævÁåªÀÄèªÁVzÉ. PÉA¥ÀÅ °lä¸ï ¤Ã° §tÚPÉÌ wgÀÄUÀÄvÀÛzÉ. 
£ÀAzÀÄ EzÀÄ D«ÄèÃAiÀÄªÁVzÉ. ¤Ã° °lä¸ï PÉA¥ÀÅ §tÚPÉÌ wgÀÄUÀÄvÀÛzÉ.
AiÀiÁgÀ ºÉÃ½PÉUÀ¼ÀÄ ¸ÀjAiÀiÁVªÉ
A CªÀÄgï ªÀiÁvÀæ B £ÀAzÀÄ ªÀiÁvÀæ
C CªÀÄgï ªÀÄvÀÄÛ £ÀAzÀÄ E§âgÀÆ D CªÀÄgï CxÀªÁ £ÀAzÀÄ C®è.
DºÁgÀ ¥ÁåPÉÃfAUï ªÀ̧ ÀÄÛUÀ¼À£ÀÄß vÀAiÀiÁj À̧®Ä ¸ÁªÀiÁ£ÀåªÁV AiÀiÁªÀ É̄ÆÃºÀªÀ£ÀÄß §¼À̧ À®UÀÄvÀÛzÉ.
KPÉAzÀgÉ CzÀÄ CUÀÎªÁVzÉ ªÀÄvÀÄÛ CzÀgÀ vÉ¼ÀÄªÁzÀ ºÁ¼ÉUÀ¼À£ÀÄß AiÀiÁªÀÅzÉÆÃ DPÁgÀPÉÌ À̧Ä® s̈ÀªÁV
ªÀÄqÀZÀ§ºÀÄzÀÄ?
A C®Äå«ÄÃ¤AiÀÄA B vÁªÀÄæ C PÀ©ât D a£Àß

£ÀªÀÄä PÀ°PÉAiÀÄ£ÀÄß « À̧Ûj¹PÉÆ¼ÉÆîÃt
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Column I Column II

(i) Used in electrical wiring (a) E N X Y G O

(ii) Most malleable and ductile (b) N E C O H I R L

(iii) Living organisms cannot survive without it. (c) P E P O R C

(iv) Plants grow healthy when fertilisers (d) T E N G O I N R

      containing it are added to the soil.

(v) Used in water purification (e) O G D L

10. Match the uses of metals and non-metals given in Column I with the jumbled names
of metals and non-metals given in Column II.

11. The apparatus shown contains an iron nail suspended inside a closed bottle. Silica gel
is placed at the bottom of the bottle. The setup is kept undisturbed for 10 days.
What will be observed after 10 days?
A) The iron nail rusts because air is present in the bottle
B) The iron nail rusts because silica gel absorbs moisture
C) The iron nail does not rust because moisture is absent
D) The iron nail does not rust because oxygen is absent

12. You are provided with three iron nails, each dipped in oil, water and vinegar. Which
iron nail will not rust, and why?

13. Complete the following flow chart:

Thread
Iron nail
Silica gel

? Air+ + Heat

Add blue and red litmus
solutions separately

Water

?

Change in blue
litmus solution

Change in red
litmus solution

? Blue
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PÉÆÃμÀÖPÀ I PÉÆÃμÀÖPÀ  II

 (i) «zÀÄåvï ªÉÊjAUï£À°è §¼À̧ À̄ ÁUÀÄvÀÛzÉ. (a) E N X Y G O

(ii) ºÉZÀÄÑ PÀÄlåvÉ ªÀÄvÀÄÛ vÀ£ÀåvÉUÀ¼ÁVªÉ (b) N E C O H I R L

(iii) fÃªÀAvÀ fÃ«UÀ¼ÀÄ C¢®èzÉÃ §zÀÄPÀ®Ä ¸ÁzsÀå«®è (c) P E P O R C

(iv) EzÀ£ÀÄß ºÉÆA¢gÀÄªÀ gÀ̧ ÀUÉÆ§âgÀUÀ¼À£ÀÄß ªÀÄtÂÚUÉ (d) T E N G O I N R

       Ȩ́Ãj¹zÁUÀ À̧̧ ÀåUÀ¼ÀÄ DgÉÆÃUÀåPÀgÀªÁV É̈¼ÉAiÀÄÄvÀÛªÉ.

(v) ¤Ãj£À ±ÀÄ¢ÞÃPÀgÀtzÀ°è §¼À̧ À̄ ÁUÀÄvÀÛzÉ. (e) O G D L

10. PÉÆÃμÀÖPÀ I gÀ°è ¤ÃqÀ̄ ÁzÀ ̄ ÉÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ C É̄ÆÃºÀUÀ¼À G¥ÀAiÉÆÃUÀUÀ¼ÀÄß PÉÆÃμÀÖPÀ II gÀ°è ¤ÃqÀ̄ ÁzÀ
É̄ÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ C É̄ÆÃºÀUÀ¼À UÉÆAzÀ®ªÀÄAiÀÄ ºȨ́ ÀgÀÄUÀ¼ÉÆA¢UÉ UÀÄgÀÄw¹.

vÉÆÃj¹gÀÄªÀ G¥ÀPÀgÀtªÀÅ ªÀÄÄaÑzÀ ¹Ã À̧zÉÆ¼ÀUÉ £ÉÃvÁqÀÄªÀ PÀ©âtzÀ ªÉÆ¼ÉAiÀÄ£ÀÄß ºÉÆA¢zÉ. ¹Ã À̧zÀ
PÉ¼À̈ sÁUÀzÀ°è ¹°PÁ eÉ̄ ï£ÀÄß Ej À̧̄ ÁVzÉ. F K¥Áðl£ÀÄß ¢£ÀUÀ¼ÀªÀgÉUÉ
C®ÄUÁqÀzÀAvÉ EqÀ̄ ÁUÀÄvÀÛzÉ.  10 ¢£ÀUÀ¼À £ÀAvÀgÀ K£ÀÄ UÀªÀÄ¤ À̧§ºÀzÀÄ?
A ¹Ã À̧zÀ°è UÁ½ EgÀÄªÀÅzÀjAzÀ PÀ©âtzÀ ªÉÆ¼É vÀÄPÀÄÌ »rAiÀÄÄvÀÛzÉ.
B ¹°PÁ eÉ̄ ï vÉÃªÁA±ÀªÀ£ÀÄß »ÃgÀPÉÆ¼ÀÄîªÀÅzÀjAzÀ PÀ©âtzÀ ªÉÆ¼É
vÀÄPÀÄÌ»rAiÀÄÄvÀÛzÉ.
C PÀ©âtzÀ ªÉÆ¼ÉAiÀÄ°è vÉÃªÁA±À E®è¢gÀÄªÀÅzÀjAzÀ CzÀÄ vÀÄPÀÄÌ
»rAiÀÄÄªÀÅ¢®è.
D DªÀÄèd£ÀPÀ E®è¢gÀÄªÀÅzÀjAzÀ PÀ©âtzÀ ªÉÆ¼É vÀÄPÀÄÌ »rAiÀÄÄªÀÅ¢®è.

12. ¤ªÀÄUÉ ªÀÄÆgÀÄ PÀ©âtzÀ ªÉÆ¼ÉUÀ¼À£ÀÄß ¤ÃqÀ̄ ÁUÀÄvÀÛzÉ. CªÀÅUÀ¼À£ÀÄß JuÉÚ, ¤ÃgÀÄ ªÀÄvÀÄÛ «¤UÀgï£À°è C¢Ý
vÉUÉAiÀÄ§ºÀÄzÀÄ, AiÀiÁªÀ PÀ©âtzÀ ªÉÆ¼É vÀÄPÀÄÌ »rAiÀÄÄªÀÅ¢®è ªÀÄvÀÄÛ KPÉ
PÉ¼ÀV£À ¥sÉÇèÃZÁmïð£ÀÄß ¥ÀÇtðUÉÆ½¹

?    UÁ½+ +

¤Ã° ªÀÄvÀÄÛ PÉA¥ÀÅ °lä¸ï
zÁæªÀtUÀ¼À£ÀÄß ¥ÀævÉåÃPÀªÁV Ȩ́Ãj¹

?

? ¤Ã°

  GμÀÚ §Æ¢

¤Ã° °lä¸ï
zÁæªÀtzÀ°è §zÀ̄ ÁªÀuÉ

PÉA¥ÀÅ °lä¸ï
zÁæªÀtzÀ°è §zÀ̄ ÁªÀuÉ

¤ÃgÀÄ

zÁgÀ

PÀ©âtzÀ ªÉÆ¼É
¹°PÁeÉ¯ï
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14. How do the different properties of metals and non-metals determine their uses in
everyday life?

15. State with reason(s) whether the following statements are True [T] or False [F].
(i) Aluminium and copper are examples of non-metals used for making utensils and

statues.  [    ]
(ii) Metals form oxides when combined with oxygen, the solution of which turns

blue litmus paper to red. [    ]
(iii) Oxygen is a non-metal essential for respiration. [    ]
(iv) Copper vessels are used for boiling water becausethey are good conductors of

electricity. [    ]
16. You are provided with the following materials. Discuss which material would be

your choice to make a pan that is most suitable for boiling water and why?

  Iron copper sulphur coal plastic wood cardboard

17. One of the methods of protecting iron from rust is to put a thin coating of zinc metal
over it. Since sulphur does not react with water, can it be used for this purpose?
Justify

Your answer.

Dhokra, Bidriware, Pembarthi, and Kamrupi are some of India’s famous metal art
styles. Find out the states where these artworks are made. Also, make a collage of
their photographs.
On a map of India, mark the states where iron, gold, aluminium and other metals are
found.
Explore the metals and non-metals found in smartphones and find out how they help
the phone work properly.
Organise a classroom debate on whether the use of metals for comfort and luxury
should be increased or decreased.

Exploratory Projects
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14. É̄ÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ C É̄ÆÃºÀUÀ¼À «©ü£Àß UÀÄt®PÀëötUÀ¼ÀÄ zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ°è CªÀÅUÀ¼À §¼ÀPÉAiÀÄ£ÀÄß
ºÉÃUÉ ¤zsÀðj À̧ÄvÀÛªÉ

F PÉ¼ÀV£À ºÉÃ½PÉUÀ¼ÀÄ À̧jAiÉÆÃ [T] CxÀªÁ vÀ¥ÉàÃ [F] JA§ÄzÀ£ÀÄß PÁgÀt À̧»vÀ w½¹.

(i) ¥ÁvÉæUÀ¼ÀÄ ªÀÄvÀÄÛ ¥ÀæwªÉÄUÀ¼À£ÀÄß vÀAiÀiÁj À̧®Ä §¼À̧ ÀÄªÀ C É̄ÆÃºÀUÀ½UÉ C®Äå«ÄÃ¤AiÀÄA ªÀÄvÀÄÛ
vÁªÀÄæ GzÁºÀgÀuÉUÀ¼ÁVªÉ. [    ]

(ii) É̄ÆÃºÀUÀ¼ÀÄ DªÀÄèd£ÀPÀzÉÆA¢UÉ Ȩ́ÃjPÉÆAqÁUÀ DPÉìöÊqïUÀ¼À£ÀÄß gÀÆ¦ À̧ÄvÀÛªÉ, EzÀgÀ zÁæªÀtªÀÅ
¤Ã° °lä¸ï PÁUÀzÀªÀ£ÀÄß PÉA¥ÀÅ §tÚPÉÌ wgÀÄV À̧ÄvÀÛzÉ. [    ]

(iii) DªÀÄèd£ÀPÀªÀÅ G¹gÁlPÉÌ CUÀvÀåªÁzÀ É̄ÆÃºÀªÀ®èzÀ ªÀ̧ ÀÄÛªÁVzÉ. [    ]
(iv) vÁªÀÄæzÀ ¥ÁvÉæUÀ¼ÀÄ GvÀÛªÀÄ «zÀåvï ªÁºÀPÀUÀ¼ÁVgÀÄªÀÅzÀjAzÀ CªÀÅUÀ¼À£ÀÄß PÀÄ¢AiÀÄÄªÀ ¤ÃjUÁV

§¼À̧ À̄ ÁUÀÄvÀÛzÉ. [    ]
¤ªÀÄUÉ F PÉ¼ÀV£À ̧ ÁªÀiÁVæUÀ¼À£ÀÄß ¤ÃqÀ̄ ÁVzÉ. PÀÄ¢AiÀÄÄªÀ ¤ÃjUÉ ºÉZÀÄÑ ̧ ÀÆPÀÛªÁzÀ ¥ÁvÉæ vÀAiÀiÁj À̧®Ä

¤ÃªÀÅ AiÀiÁªÀ ªÀ̧ ÀÄÛªÀ£ÀÄß Dj À̧ÄwÛÃj ªÀÄvÀÄÛ KPÉ JAzÀÄ ZÀað¹

PÀ©ât vÁªÀÄæ UÀAzsÀPÀ PÀ°èzÀÝ®Ä ¥Áè¹ÖPï ªÀÄgÀ PÁqÀïð É̈ÆÃqïð

PÀ©âtªÀ£ÀÄß vÀÄPÀÄÌ »rAiÀÄzÀAvÉ gÀQȩ̈ ÀÄªÀ MAzÀÄ «zsÁ£ÀªÉAzÀgÉ CzÀgÀ ªÉÄÃ É̄ ̧ ÀvÀÄ ̄ ÉÆÃºÀzÀ vÉ¼ÀÄªÁzÀ
É̄Ã¥À£ÀªÀ£ÀÄß ºÁPÀÄªÀÅzÀÄ. UÀAzsÀPÀªÀÅ ¤Ãj£ÉÆA¢UÉ ¥ÀæwQæ¬Ä À̧ÄªÀÅ¢®èªÁzÀÝjAzÀ, CzÀ£ÀÄß F GzÉÝÃ±ÀPÁÌV

§¼À̧ À§ºÀÄzÉÃ? ¤ªÀÄä GvÀÛgÀªÀ£ÀÄß À̧ªÀÄyð¹PÉÆ½î.

zÉÆÃPÁæ, ©¢æªÉÃgï, ¥ÉA§wð ªÀÄvÀÄÛ PÁªÀÄgÀÆ¦ s̈ÁgÀvÀzÀ ¥Àæ¹zÀÝ É̄ÆÃºÀzÀ PÀ̄ Á ±ÉÊ°UÀ¼À°è PÉ®ªÀÅ F

PÀ̄ ÁPÀÈwUÀ¼À£ÀÄß vÀAiÀiÁj À̧ÄªÀ gÁdåUÀ¼À£ÀÄß PÀAqÀÄ »r¬Äj.

s̈ÁgÀvÀzÀ £ÀPÉëAiÀÄ°è PÀ©ât, C®Äå«ÄÃ¤AiÀÄA ªÀÄvÀÄÛ EvÀgÀ É̄ÆÃºÀUÀ¼ÀÄ PÀAqÀÄ§gÀÄªÀ gÁdåUÀ¼À£ÀÄß UÀÄgÀÄw¹ 

¸Áämïð¥sÉÇÃ£ïUÀ¼À°è PÀAqÀÄ§gÀÄªÀ ̄ ÉÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ C É̄ÆÃºÀUÀ¼À£ÀÄß C£ÉéÃ¶¹ ªÀÄvÀÄÛ CªÀÅ ¥sÉÇÃ£ï ̧ ÀjAiÀiÁV

PÁAiÀÄð¤ªÀð» À̧®Ä ºÉÃUÉ À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛªÉ JA§ÄzÀ£ÀÄß PÀAqÀÄPÉÆ½î

¸ËPÀAiÀÄð ªÀÄvÀÄÛ LμÁgÁ«ÄUÁV ̄ ÉÆÃºÀUÀ¼À §¼ÀPÉAiÀÄ£ÀÄß ºÉaŅ̃ À̈ ÉÃPÉÃ CxÀªÁ PÀrªÉÄ ªÀiÁqÀ̈ ÉÃPÉÃ JA§ÄzÀgÀ

PÀÄjvÀÄ vÀgÀUÀwAiÀÄ°è ZÀZÉðAiÀÄ£ÀÄß DAiÉÆÃf¹

C£ÉéÃμÀuÁvÀäPÀ AiÉÆÃd£ÁPÁAiÀÄðUÀ¼ÀÄ
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Learners will be able to:
Identify physical changes. (CG-1)
Distinguish between reversible and irreversible changes. (CG-1)
Analysis different changes using observations like colour change, gas formations
and precipitate formation. (CG-1)
Apply the knowledge to identify changes in daily life. (CG-5)
Conclude whether a change is physical, chemical based on observations. (CG-7)

I placed a cube of ice here
half an hour ago. It has
now become  water!

A bud that I saw
yesterday on this rose
plant has become a
flower today.

The bottle containing
cold water is not cold
anymore.

Yesterday, I saw some
brown spots on a banana,
but today it has more
brown spots and a strong
smell.

These students are
describing some changes. What
kinds of changes are they talking
about?

Changes Around Us5
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C s̈Áå À̧PÀgÀÄ....
s̈ËwPÀ ªÀÄvÀÄÛ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß UÀÄwð À̧§®ègÀÄ. (CG-1)

¢éUÀvÀ ªÀÄvÀÄÛ C¢éUÀvÀ QæAiÉÄUÀ¼À £ÀqÀÄ«£À ªÀåvÁå À̧UÀ¼À£ÀÄß w½zÀÄPÉÆ¼ÀÄîvÁÛgÉ. (CG-1)
§tÚ §zÀ̄ ÁªÀuÉ, C¤® K¥ÀðqÀÄªÀÅzÀÄ, DªÀPÉëÃ¥À K¥ÀðqÀÄ À̧ÄªÀÅzÀgÀAvÀºÀ ®PÀëötUÀ¼À DzsÁgÀªÁV
§zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß «±ÉèÃ¶ À̧§®ègÀÄ.   (CG-1)
zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ°è PÁtÂ̧ ÀÄªÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß UÀÄwð À̧®Ä vÀªÀÄä eÕÁ£ÀªÀ£ÀÄß C£Àé¬Ä¹PÉÆ¼ÀÄîvÁÛgÉ.
(CG-5)
UÀªÀÄ¤¹zÀ ®PÀëötUÀ¼À DzsÁgÀªÁV MAzÀÄ §zÀ̄ ÁªÀuÉAiÀÄÄ s̈ËwPÀ §zÀ̄ ÁªÀuÉ CxÀªÁ gÁ¸ÁAiÀÄ¤PÀ
§zÀ̄ ÁªÀuÉ JAzÀÄ ¤tð¬Ä À̧§®ègÀÄ. (CG-7)

MAzÀÄ UÀAmÉUÉ ªÀÄÄAZÉ (ªÉÆzÀ®Ä
£Á£ÀÄ ªÀÄAdÄUÀqÉØAiÀÄ£ÀÄß
EnÖzÉÝ£ÀÄ CzÀÄ FUÀ
¤ÃgÁV §zÀ¯ÁVzÉ.

£Á£ÀÄ ¤£Éß F UÀÄ¯Á©
À̧̧ ÀåzÀ°è ªÉÆUÀÎ£ÀÄß £ÉÆÃrzÉÝ£ÀÄ.

CzÀÄ F ¢£À ºÀÆªÁV
§zÀ̄ ÁVzÉ.

¹Ã Ȩ́AiÀÄ°è£À vÀtÚ£ÉAiÀÄ
¤ÃgÀÄ ªÀÄvÀÛμÀÄÖ vÀA¥ÁV
§zÀ̄ ÁV®è.

¤£ÉßAiÀÄ ¢£À ̈ Á¼É ºÀtÂÚ£À ªÉÄÃ É̄
UÉÆÃ¢ü §tÚzÀ ZÀÄPÉÌ (ªÀÄZÉÑ)
UÀ¼À£ÀÄß £ÉÆÃrzÉÝ£ÀÄ. F ¢£À
CªÀÅ E£ÀßμÀÄÖ ºÉZÁÑV ªÁ À̧£É
§gÀÄwÛzÉ.

F «zÁ åyðU À¼ À Ä  P É®ª À Å
§zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß ªÀtÂð À̧ÄwÛzÁÝgÉ.
Cª Àg À Ä Ai À iÁª À «z s ÀªÁz À
§z À¯Áª Àu ÉU À¼ À£ À Ä ß P À Äjv À Ä
ªÀiÁvÀ£ÁqÀÄwÛzÁÝgÉ?

5
®ÜÊÜá¾ ÓÜáñÜ¤Æã ®Üvæ¿ááÊÜ

Ÿ¨ÜÇÝÊÜOæWÜÙÜá
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Activity 5.1: Let us think and reflect

Table 5.1: Some Changes observed around us

S.No. Change Observations

1. Evaporation of water in lakes

2. Burning of paper

3. Change of seasons

4. Making designs using papers

5. Change of day and night

6. Earthquakes

7. Conversion of milk into curd

8. Rottening of fruits

9. Water from steam

10. Rusting of iron

11. Any other

You might have noticed that these changes could be in the size, shape, smell, or other
property of the substance or object. Can you think of some other changes that happen in
your surroundings? Make a list of those changes too.

We observe the changes occurring around us with the help of our senses of sight,
smell, touch, hearing, and taste.

Let us try to answer this question.

Can we arrange these
changes into categories?

You might have observed various changes happening around you. Some of them are
listed in Table 5.1, you may notice that something is changing in each case. Take a moment
to reflect on the changes in each case. Record your observations in Table 5.1.
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PÉÆÃμÀÖPÀ 5.1: £ÀªÀÄä À̧ÄvÀÛ®Ä ¥Àj²Ã°¹zÀ PÉ®ªÀÅ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ:

PÀæ. À̧A. §zÀ̄ ÁªÀuÉ ¥Àj²Ã®£ÉUÀ¼ÀÄ

À̧gÉÆÃªÀgÀUÀ¼À°è£À ¤ÃgÀÄ D«AiÀiÁUÀÄ«PÉ.

PÁUÀzÀªÀ£ÀÄß À̧ÄqÀÄªÀÅzÀÄ.

IÄvÀÄUÀ¼À §zÀ̄ ÁªÀuÉ.

PÁUÀzÀUÀ½AzÀ «£Áå À̧ (DPÁgÀ)UÀ¼À£ÀÄß ªÀiÁqÀÄªÀÅzÀÄ.

ºÀUÀ®Ä ªÀÄvÀÄÛ gÁwæ §zÀ̄ ÁªÀuÉ.

s̈ÀÆPÀA¥ÀUÀ¼ÀÄ.

ºÁ®Ä ªÉÆ À̧gÁV §zÀ̄ ÁUÀÄªÀÅzÀÄ.

ºÀtÄÚUÀ¼À PÉÆ¼ÉAiÀÄÄ«PÉ.

D«¬ÄAzÀ ¤ÃgÀÄ.

PÀ©ât vÀÄPÀÄÌ »rAiÀÄÄ«PÉ.

E£ÀÄß EvÀgÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ.

F §zÀ¯ÁªÀuÉUÀ¼ÀÄ ªÀ¸ÀÄ ÛUÀ¼À CxÀªÁ ªÀ¸ÀÄ Û«£À UÁvÀ æ, DPÁgÀ, ªÁ¸À£É CxÀªÁ EvÀgÀ
UÀÄt®PÀëtUÀ¼À°ègÀ§ºÀÄzÉAzÀÄ ¤ÃªÀÅ UÀªÀÄ¤¹gÀ§ºÀÄzÀÄ. ¤ªÀÄä ¥Àj À̧gÀzÀ°è £ÀqÉAiÀÄÄªÀ EvÀgÀ §zÀ̄ ÁªÀuÉUÀ¼À
§UÉÎ D É̄ÆÃa À̧§°ègÁ? D §zÀ̄ ÁªÀuÉUÀ¼À ¥ÀnÖAiÀÄ£ÀÄß PÀÆqÀ vÀAiÀiÁgÀÄ ªÀiÁrj.

F ¥Àæ±ÉßUÉ GvÀÛgÀªÀ£ÀÄß ºÀÄqÀÄPÀÄªÀ ¥ÀæAiÀÄvÀß ªÀiÁqÉÆÃt.

£ÁªÀÅ F §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß PÉ®ªÀÅ
ªÀUÀðUÀ¼ÁV eÉÆÃr À̧§ºÀÄzÉÃ?

£ÀªÀÄä ̧ ÀÄvÀÛ®Ä C£ÉÃPÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ £ÀqÉAiÀÄÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤ À̧ÄvÁÛ EgÀÄwÛÃj. CªÀÅUÀ¼À°è PÉ®ªÀÅ
PÉÆÃμÀÖPÀ 5.1 gÀ°è PÉÆqÀ̄ ÁVzÉ. ¥Àæw À̧AzÀ̈ sÀðzÀ°è£À À̧é®à §zÀ̄ ÁªÀuÉAiÀÄ£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤ À̧®§°èj. ¥Àæw
À̧AzÀ̈ sÀðzÀ°è £ÀqÉAiÀÄÄwÛgÀÄªÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß PÀÄjvÀÄ MAzÀÄ PÀët D É̄ÆÃa¹j. ¤ªÀÄä ¥Àj²Ã®£ÉUÀ¼À£ÀÄß

PÉÆÃμÀÖPÀ 5.1 gÀ°è £ÀªÀÄÆ¢¹j.

ZÀlÄªÀnPÉ £Á«ÃUÀ D É̄ÆÃa Ȩ́ÆÃt ªÀÄvÀÄÛ À̧àA¢ Ȩ́ÆÃt
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Activity 5.2: Let us create and disucss

A. Creating some objects with paper
Take a few sheets of paper and
fold them  to create new objects
(Fig. 5.1). ? Do you get the same
paper back when you unfold
these objects?

B. Playing with a balloon

Take a balloon and inflate it. Now, loosen your grip and let the air escape out.

Do you get the uninflated balloon back?

Take another balloon; inflate it and grip the opening tightly. Now, prick it with a pin.

      Caution — Be careful while using a pin.

What happens? Will you be able to get the uninflated balloon back?

C. Crushing a piece of chalk

Crush a small piece of chalk into powder.

Can you get the chalk piece back from the powder?

Is there any similarity in the changes listed in A, B, and C?

During all these changes, materials, such as the paper, the rubber sheet of the balloon,

and the chalk, remained the same, though their appearances (shape or size) may have changed.

You may also recall from the class 6 General Science textbook that water can exist in different

states (solid, liquid, and gas), and can change from one state to another.

In all these cases, although we observe a change in the appearance, no new substance

is formed. Such changes in which only physical properties like shape, size, and state of

substances change are called physical changes.

Let us explore a different type of change.

 5.1 A Substance May Change in
Appearance but Remain the Same!

Fig. 5.1: Objects made from paper
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A. PÁUÀzÀ¢AzÀ PÉ®ªÀÅ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß À̧È¶Ö̧ ÉÆÃt.

PÉ®ªÀÅ PÁUÀzÀUÀ¼À£ÀÄß vÉUÉzÀÄPÉÆ½îj ªÀÄvÀÄÛ
CªÀÅUÀ¼À£ÀÄß ªÀÄrZÀÄªÀÅzÀgÀ ªÀÄÆ®PÀ
PÉ®ªÀÅ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß À̧È¶Ö¹j (avÀæ 5.1)
F ªÀÄrPÉUÀ¼À£ÀÄß vÉÆ®V¹zÀgÉ ¤ÃªÀÅ
CzÉÃ PÁUÀzÀªÀ£ÀÄß ¥ÀqÉAiÀÄ§°ègÁ

B. §®Æ£Àï£ÉÆA¢UÉ DlªÁqÀÄªÀÅzÀÄ.
MAzÀÄ §®Æ£Àï£ÀÄß vÉUÉzÀÄPÉÆAqÀÄ
UÁ½¬ÄAzÀ vÀÄA©j. FUÀ ¤ªÀÄä »rvÀªÀ£ÀÄß À̧r®UÉÆ½¹, UÁ½AiÀÄÄ ºÉÆgÀ ºÉÆÃUÀ®Ä ©r

¤ÃªÀÅ ªÉÆzÀ°£À §®Æ£Àï£ÀÄß ªÀÄvÉÛ ¥ÀqÉ¢¢ÝÃgÁ?

E£ÉÆßAzÀÄ §®Æ£Àï vÉUÉzÀÄPÉÆAqÀÄ, UÁ½ vÀÄA©j ªÀÄvÀÄÛ CzÀgÀ ̈ ÁAiÀÄ£ÀÄß UÀnÖAiÀiÁV »rzÀÄPÉÆ½îj.
FUÀ ¦£Àï ( À̧Æf) ¤AzÀ CzÀ£ÀÄß ZÀÄaÑj.

JZÀÑjPÉ: ¦£Àï( À̧Æf)£ÀÄß G¥ÀAiÉÆÃV À̧ÄªÁUÀ JZÀÑjPÉ ªÀ»¹j.

K£ÁVzÉ? UÁ½ vÀÄA©zÀ, ªÉÆzÀ°£À §®Æ£Àï£ÀÄß ªÀÄvÉÛ ¥ÀqÉAiÀÄ®Ä ¸ÁzsÀåªÁUÀÄvÀÛzÉAiÉÄÃ

C. ¹ÃªÉÄ À̧ÄtÚzÀ vÀÄAqÀ£ÀÄß ¥ÀÅr ªÀiÁqÀÄªÀÅzÀÄ.

MAzÀÄ ¹ÃªÉÄ À̧ÄtÚzÀ vÀÄAqÀ£ÀÄß vÉUÉzÀÄPÉÆAqÀÄ, ªÉÄvÀÛUÉ ¥ÀÅr ªÀiÁrj.

¥ÀÅr¬ÄAzÀ ªÀÄvÉÛ ¹ÃªÉÄ À̧ÄtÚzÀ vÀÄAqÀ£ÀÄß ¤ÃªÀÅ ¥ÀqÉAiÀÄ¯ÁUÀÄvÀÛzÉAiÉÄÃ?

A, B, C UÀ¼À°è w½¹zÀ §zÀ̄ ÁªÀuÉUÀ¼À°è K£ÁzÀgÀÆ ºÉÆÃ°PÉUÀ½ªÉAiÉÄÃ

F J¯Áè §zÀ̄ ÁªÀuÉUÀ¼À À̧ªÀÄAiÀÄzÀ°è PÁUÀzÀ, §®Æ£Àï£À gÀ§âgÀï ¥ÉÇgÉ ªÀÄvÀÄÛ ¹ÃªÉÄ À̧ÄtÚzÀAvÀºÀ
ªÀ̧ ÀÄÛUÀ¼À gÀÆ¥À, DPÁgÀ CxÀªÁ UÁvÀæ §zÀ̄ ÁªÀuÉAiÀiÁzÀgÀÆ CªÀÅ ºÁUÉAiÉÄ EªÉ. 6£ÉvÀgÀUÀw ¸ÁªÀiÁ£Àå ±Á À̧Ûç
¥ÁoÀå ¥ÀÅ À̧ÛPÀ¢AzÀ ¤ÃgÀÄ «©ü£Àß ¹ÜwUÀ¼À°è (WÀ£À,zÀæªÀ,C¤®) C¹ÛvÀézÀ°ègÀ§ºÀÄzÀÄ ªÀÄvÀÄÛ MAzÀÄ ¹Üw¬ÄAzÀ
E£ÉÆßAzÀPÉÌ §zÀ̄ ÁUÀ§ºÀÄzÀÄ JA§ÄzÀ£ÀÄß ¤ÃªÀÅ £É£À¦¹PÉÆ½îj.

F J¯Áè À̧AzÀ̈ sÀðzÀ°è £ÁªÀÅ gÀÆ¥ÀzÀ°è §zÀ̄ ÁªÀuÉAiÀÄ£ÀÄß UÀªÀÄ¤¹zÀgÀÆ, ºÉÆ À̧ ¥ÀzÁxÀð
K¥ÀðqÀÄªÀÅ¢®è. DPÁgÀ UÁvÀæ ªÀÄvÀÄÛ ¹ÜwAiÀÄAvÀºÀ ̈ sËwPÀ ®PÀëötUÀ¼ÀÄ ªÀiÁvÀæªÉÃ §zÀ̄ ÁUÀÄªÀAvÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß
s̈ËwPÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.

FUÀ £ÁªÀÅ É̈ÃgÉ jÃwAiÀÄ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß C£ÉéÃ¶ Ȩ́ÆÃt.

5.1 ¥ÀzÁxÀðªÀÅ gÀÆ¥ÀzÀ°è §zÀ¯ÁªÀuÉ ºÉÆA¢zÀAvÉ
PÁtÂ̧ ÀÄvÀÛzÉ DzÀgÉ CzÀÄ ºÁUÉAiÉÄÃ EgÀÄvÀÛzÉ !

avÀæ 5.1: PÁUÀzÀUÀ½AzÀ vÀAiÀiÁj¹zÀ ªÀ̧ ÀÄÛUÀ¼ÀÄ

ZÀlÄªÀnPÉ £Á«ÃUÀ À̧È¶Ö̧ ÉÆÃt ªÀÄvÀÄÛ ZÀað Ȩ́ÆÃt
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Activity 5.3: Let us explore

Take two glass tumblers or small transparent bottles. Mark them A and B.
Fill one-fourth of glass tumbler A with tap water and one-fourth of glass tumbler B
with lime water.
Now, blow air (exhale) into each glass tumbler, one at a time, using separate straws
(Fig. 5.2) and observe them.

      Caution — Do not suck the water or lime water while doing this.

Do you notice any changes?
In glass tumbler A, blowing air into water creates bubbles only, and there is no change

in the appearance of the water. In glass tumbler B, blowing air into lime water creates bubbles,
and turns the lime water milky (or cloudy). If we leave it for some time, a white substance
settles at the bottom of the glass tumbler, indicating something new has formed. Such changes,
in which one or more new substances are formed, are called chemical changes. New
substances are formed through a process called chemical reaction. In this case, carbon
dioxide from the air you breathe out (exhale) reacts with lime water, and forms a new white-
coloured substance (calcium carbonate) that is insoluble in water. Therefore, the liquid in
the bottle appears milky. Along with this a small amount of water is also formed. This
formation of a new substance indicates a chemical change. The chemical reaction involved
in this change can be represented in short form as a chemical equation.

Fig. 5.2: Blowing air in (a) tap water; (b) lime water

Straw

Glass tumbler
containing tap

water

(a) (b)

Glass tumbler
containing lime

water

Straw

 5.2 A Substance May Change in Appearance
  and Not Remain the same!

A B
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JgÀqÀÄ UÁf£À UÁè À̧ÄUÀ¼ÀÄ CxÀªÁ aPÀÌ ¥ÁgÀzÀ±ÀðPÀ ¹Ã Ȩ́UÀ¼À£ÀÄß vÉUÉzÀÄPÉÆ½îj CªÀÅUÀ¼À£ÀÄß A ªÀÄvÀÄÛ B
JAzÀÄ UÀÄwð¹j.
UÁȩ̀ ÀÄ AAiÀÄ£ÀÄß £Á®Ì£É MAzÀÄ s̈ÁUÀ PÉÆ¼Á¬Ä ¤Ãj¤AzÀ, UÁȩ̀ ÀÄ B£ÀÄß £Á®Ì£É MAzÀÄ s̈ÁUÀ À̧ÄtÚzÀ
w½ ¤Ãj¤AzÀ vÀÄA©j.
FUÀ MAzÉÆAzÀÄ UÁè¹£À°è MAzÉÆAzÀÄ ¸ÁÖçUÀ¼À¤ßj¹, UÁ½ H¢j.
JZÀÑjPÉ: »ÃUÉ ªÀiÁqÀÄwÛgÀÄªÁUÀ ¤ÃgÀÄ CxÀªÁ À̧ÄtÚzÀ w½ ¤ÃgÀ£ÀÄß M¼ÀPÉÌ »ÃgÀ̈ ÁgÀzÀÄ.

¤ÃªÉÃ£ÁzÀgÀÆ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß UÀªÀÄ¤¹¢ÝÃgÁ?
UÁf£À UÁȩ̀ ÀÄ A M¼ÀUÉ UÁ½ HzÀÄªÀÅzÀjAzÀ UÁ½ UÀÄ¼ÉîUÀ¼ÀÄ ªÀiÁvÀæªÉÃ K¥ÀðqÀÄvÀÛªÉ. ¤Ãj£À

gÀÆ¥ÀzÀ°è AiÀiÁªÀÅzÉÃ §zÀ̄ ÁªÀuÉ EgÀÄªÀÅ¢®è. UÁf£À UÁȩ̀ ÀÄ B£À°è£À ̧ ÀÄtÚzÀ w½ ¤ÃjUÉ UÁ½ HzÀÄªÀÅzÀjAzÀ
UÁ½ UÀÄ¼ÉîUÀ¼ÀÄ K¥ÀðqÀÄvÀÛªÉ ªÀÄvÀÄÛ ̧ ÀÄuïtzÀ ¤ÃgÀÄ ºÁ°£ÀAvÉ ̈ É¼ÀîUÁUÀÄvÀÛzÉ. EzÀ£ÀÄß ̧ Àé®à ̧ ÀªÀÄAiÀÄ ºÁUÉAiÉÄÃ
ElÖgÉ UÁè¹£À vÀ¼ÀzÀ°è ©½ ¥ÀzÁxÀð ¹ÜgÀ¥ÀlÄÖ ºÉÆ À̧ ¥ÀzÁxÀð K¥ÀðqÀÄvÀÛzÉ. »ÃUÉ MAzÀÄ CxÀªÁ ºÉZÀÄÑ
¥ÀzÁxÀðUÀ¼ÀÄ K¥ÀðqÀÄªÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ J£ÀÄßvÁÛgÉ. ºÉÆ À̧ ¥ÀzÁxÀð K¥ÀðqÀÄªÀ
F «zsÁ£ÀªÀ£ÀÄß gÀ̧ ÁAiÀÄ¤PÀ QæAiÉÄ J£ÀÄßvÁÛgÉ. F À̧AzÀ̈ sÀðzÀ°è ¤ÃªÀÅ ©qÀÄªÀ UÁ½AiÀÄ°è£À (¤±Áé À̧) PÁ§ð£Àï
qÉÊ DPÉìöÊqÀï À̧ÄtÚzÀ ¤Ãj£ÉÆA¢UÉ QæAiÉÄ £ÀqÉ¹ ¤Ãj£À°è PÀgÀUÀzÀ ºÉÆ À̧zÁzÀ ©½ ¥ÀzÁxÀð (PÁå°ìAiÀÄA
PÁ É̈Æð£ÉÃmï) K¥ÀðqÀÄvÀÛzÉ. DzÀÝjAzÀ UÁè¹£À°è£À zÀæªÀ ºÁ°£ÀAvÉ PÁtÂ̧ ÀÄvÀÛzÉ. EzÀgÉÆA¢UÉ À̧é®à ¤ÃgÀÄ
PÀÆqÁ K¥ÀðqÀÄvÀÛzÉ. F ºÉÆ À̧ ¥ÀzÁxÀð K¥ÀðqÀÄ«PÉ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉAiÀÄ£ÀÄß À̧Æa À̧ÄvÀÛzÉ. F
§zÀ̄ ÁªÀuÉUÀ¼À°è£À gÀ̧ ÁAiÀÄ¤PÀ QæAiÉÄAiÀÄ£ÀÄß À̧AQë¥ÀÛªÁV gÀ̧ ÁAiÀÄ¤PÀ À̧«ÄÃPÀgÀt¢AzÀ À̧Æa À̧§ºÀÄzÀÄ.

avÀæ 5.2: UÁ½ HzÀÄªÀÅzÀÄ a)PÉÆ¼Á¬Ä ¤ÃgÀÄ b) À̧ÄtÚzÀ w½ ¤ÃgÀÄ

¸ÁÖç

PÉÆ¼Á¬Ä ¤ÃgÀÄ
ºÉÆA¢gÀÄªÀ UÁf£À É̄ÆÃl

(a) (b)

¸ÁÖç

5.1    ªÀ̧ ÀÄÛªÀÅ vÀ£Àß gÀÆ¥ÀªÀ£ÀÄß §zÀ̄ Á¬Ä¹PÉÆ¼Àî§ºÀÄzÀÄ
      ªÀÄvÀÄÛ ºÁUÉAiÉÄ E®è¢gÀ§ºÀÄzÀÄ !

ZÀlÄªÀnPÉ £Á«ÃUÀ C£ÉéÃ¶ Ȩ́ÆÃt

À̧ÄtÚzÀ ¤ÃgÀÄ ºÉÆA¢gÀÄªÀ
UÁf£À É̄ÆÃlA B
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Calcium hydroxide + Carbon dioxide → Calcium carbonate + Water
(Lime water)  (Insoluble substance)

The turning of lime water milky is also used as a test for carbon dioxide. Let us
explore this with another activity using some substances from our kitchen.

Activity 5.4: Let us experiment

Take a teaspoonful of vinegar or lemon juice in a test tube.
Add a pinch of baking soda (sodium hydrogen carbonate) to it.
What do you observe?
You would hear a fizzing bubbling sound and see the gas bubbles forming.
Pass this gas through freshly prepared lime water kept in another test tube, as shown
in Fig. 5.3 (a).
What do you observe?
The lime water turns milky. What do you infer about the gas formed by mixing
vinegar and baking soda?
This indicates that the gas formed is carbon dioxide.
This activity can also be performed using two small used bottles instead of test tubes

and a flexible straw, as shown in Fig. 5.3 (b).

Since a new substance, carbon dioxide, is formed in this reaction, we say that a
chemical change has occurred here as well. It can be represented as—

Vinegar + Baking soda → Carbon dioxide + Other substances
Repeat the above activity using baking soda and water. Do you observe any bubble

formation? Is this a physical or a chemical change?

Fig. 5.3: Reaction of vinegar and baking soda

Lime water
Bubbles of carbon

 dioxide gas

Vinegar and
baking soda

(a)
(b)
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PÁå°ìAiÀÄA ºÉÊqÁæPÉìöÊqÀï PÁ§ð£Àï qÉÊ DPÉìöÊqÀï PÁå°ìAiÀÄA PÁ É̈ÆÃð£ÉÃlï +¤ÃgÀÄ.
 À̧ÄtÚzÀ ¤ÃgÀÄ ¤Ãj£À°è PÀgÀUÀzÀ ¥ÀzÁxÀð)
 À̧ÄtÚzÀ w½ ¤ÃgÀÄ ºÁ°£ÀAvÉ §zÀ̄ ÁUÀÄ«PÉAiÀÄ PÁ§ð£Àï qÉÊ DPÉìöÊqÀï£ÀÄß UÀÄwð¸ÀÄªÀ

¥ÀjÃPÉëö. EzÀ£ÀÄß £ÁªÀÅ CqÀÄUÉ PÉÆÃuÉAiÀÄ°è ¹UÀÄªÀ EvÀgÀ ¥ÀzÁxÀðUÀ½AzÀ E£ÉÆßAzÀÄ ZÀlÄªÀnPÉ
ªÀÄÆ®PÀ ªÀiÁr C£ÉéÃ¶ Ȩ́ÆÃt.

F QæAiÉÄAiÀÄ°è ºÉÆ À̧ ¥ÀzÁxÀð PÁ§ð£Àï qÉÊ DPÉìöÊqÀï K¥ÀðnÖzÉ. DzÀÝjAzÀ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ
£ÀqÉ¢zÉ JAzÀÄ ºÉÃ¼À§ºÀÄzÀÄ. EzÀ£ÀÄß »ÃUÉ À̧Æa À̧§ºÀÄzÀÄ.

ªÉ¤UÀgÀï +CqÀÄUÉ Ȩ́ÆÃqÁ PÁ§ð£Àï qÉÊ DPÉìöÊqÀï +EvÀgÀ ¥ÀzÁxÀðUÀ¼ÀÄ
ªÉÄÃ°£À ZÀlÄªÀnPÉAiÀÄ£ÀÄß CqÀÄUÉ ¸ÉÆÃqÁ ªÀÄvÀÄÛ ¤ÃgÀÄ G¥ÀAiÉÆÃV¹ ¥ÀÅ£ÀgÁªÀÈvÀUÉÆ½¹j. ¤ÃªÀÅ

UÁ½ UÀÄ¼ÉîUÀ¼ÀÄ K¥ÀðqÀÄªÀÅzÀ£ÀÄß UÀªÀÄ¤¹¢ÝÃgÁ? EzÀÄ ¨sËwPÀ §zÀ¯ÁªÀuÉAiÀiÁ CxÀªÁ gÀ¸ÁAiÀÄ¤PÀ
§zÀ̄ ÁªÀuÉAiÀiÁ

avÀæ 5.3 ªÉ¤UÀgÀï ªÀÄvÀÄÛ CqÀÄUÉ Ȩ́ÆÃqÁUÀ¼À QæAiÉÄ

ş ÀÄtÚzÀ ¤ÃgÀÄ

PÁ§ð£ï qÉÊ DPÉìöÊqï
C¤® UÀÄ¼ÉîUÀ¼ÀÄ

ªÉ¤UÀgï ªÀÄvÀÄÛ
CqÀÄUÉ Ȩ́ÆÃqÀ

(a)
(b)

ZÀlÄªÀnPÉ£Á«ÃUÀ ¥ÀæAiÉÆÃUÀ ªÀiÁqÉÆÃt

 MAzÀÄ ¥Àæ£Á¼ÀzÀ°è MAzÀÄ nÃ À̧Æà£Àï ªÉ¤UÀgÀï CxÀªÁ ¤A É̈gÀ̧ À vÉUÉzÀÄPÉÆ½î
 CzÀPÉÌ MAzÀÄ anPÉ CqÀÄUÉ Ȩ́ÆÃqÁ (¸ÉÆÃrAiÀÄA ºÉÊqÉÆæÃd£Àï PÁ É̈ÆÃð£ÉÃlï) ¸ÉÃj¹j.
 ¤ÃªÀÅ K£ÀÄ UÀªÀÄ¤¹¢ÝÃj?
 UÁ½UÀÄ¼ÉîUÀ¼À ±À§ÝªÀ£ÀÄß ¤ÃªÀÅ PÉÃ¼À§°èj ªÀÄvÀÄÛ UÁ½ UÀÄ¼ÉîUÀ¼ÀÄ K¥ÀðqÀÄªÀÅzÀ£ÀÄß UÀªÀÄ¤ À̧§°èj.
 a)£À°è vÉÆÃj¹zÀAvÉ D¤® (UÁ½) AiÀÄ£ÀÄß E£ÉÆßAzÀÄ ¥Àæ£Á¼ÀzÀ°è vÉUÉzÀÄPÉÆArgÀÄªÀ DUÀ

vÁ£É vÀAiÀiÁj¹zÀ À̧ÄtÚzÀ w½ ¤Ãj£À°è PÀ¼ÀÄ»¹j.
 ¤ÃªÉÃ£ÀÄ UÀªÀÄ¤ À̧§°èj?
 À̧ÄtÚzÀ ¤ÃgÀÄ ºÁ°£ÀAvÉ §zÀ̄ ÁUÀÄvÀÛzÉ. ªÉ¤UÀgÀï CqÀÄUÉ Ȩ́ÆÃqÀ «Ä±Àæt¢AzÀ K¥ÀðqÀÄªÀ C¤®zÀ

§UÉÎ ¤ÃªÀÅ K£ÀÄ ¤zsÀðj À̧ÄwÛÃj
E°è K¥ÀðlÖ C¤® PÁ§ð£ÀïqÉÊ DPÉìöÊqÀï£ÀÄß À̧Æa À̧ÄvÀÛzÉ. 
F ZÀlÄªÀnPÉAiÀÄ£ÀÄß ¥Àæ£Á¼ÀUÀ½UÉ §zÀ̄ ÁV JgÀqÀÄ SÁ° ¨Ál®ïUÀ¼ÀÄ ªÀÄvÀÄÛ ¨ÁV À̧§ºÀÄzÁzÀ
¸ÁÖçªÀ£ÀÄß G¥ÀAiÉÆÃV¹ avÀæ (b) £À°è vÉÆÃj¹zÀAvÉ À̧ºÀ ªÀiÁqÀ§ºÀÄzÀÄ.
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 5.3 Some Other Processess Involving
Chemical Changes

In the rusting of iron, which you studied in the chapter ‘The
World of Metals and Non-metals’, a new brown-coloured
substance called rust is formed. Thus, rusting is also a chemical
change because it involves the formation of a new substance,
iron oxide

5.3.1 Rusting

5.3.2 Combustion

Let us recall the burning of a magnesium ribbon
(Fig. 5.5) learnt in the chapter ‘The World of Metals
and Non-metals’. Can you predict if this is a
physical or a chemical change?

When the magnesium ribbon is burnt, a new
substance, magnesium oxide, is formed. So, the
burning of magnesium ribbon also involves aFig. 5.5: Burning magnesium ribbon

chemical change. We observed that heat and light are also produced along with the formation
of a new substance in this reaction.
The burning of magnesium ribbon can be represented as—
Magnesium + Oxygen  Magnesium oxide + Heat + Light
     (Ribbon)       (Air) (White powder)

A chemical reaction in which a substance reacts with oxygen and produces heat and
light is called combustion. Substances that undergo combustion reactions are called
combustible substances. For example, wood, paper, cotton, kerosene, etc., are combustible
substances.
Let us find out whether the presence of oxygen is essential for combustion.

Activity 5.5: Let us investigate

 Place two identical candles on two separate
petri dishes and light them.

 Cover one of these with a glass tumbler, as
shown in Fig. 5.6.

 What happens to the candle flames in the
two cases?

Fig. 5.6: Candle (a) burning
(b) covered with a glass tumbler

Fig. 5.4: Rusted
iron nails
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 5.3gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉUÀ½AzÀ PÀÆrzÀ PÉ®ªÀÅ EvÀgÀ ¥ÀæQæAiÉÄUÀ¼ÀÄ

 ‘‘ É̄ÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ C É̄ÆÃºÀUÀ¼ÀÄ’’ JA§ ¥ÁoÀzÀ°è ¤ÃªÀÅ PÀ©ât vÀÄPÀÄÌ
»rAiÀÄÄ«PÉAiÀÄ°è K¥ÀðlÖ UÉÆÃ¢ü §tÚzÀ ºÉÆ À̧ ¥ÀzÁxÀðªÀ£Éß vÀÄPÀÄÌ JAzÀÄ
PÀgÉAiÀÄ§ºÀÄzÀÄ. DzÀÝjAzÀ vÀÄPÀÄÌ »rAiÀÄÄ«PÉAiÀÄÆ À̧ºÀ MAzÀÄ gÀ̧ ÁAiÀÄ¤PÀ
§zÀ̄ ÁªÀuÉ. KPÉAzÀgÉ EzÀgÀ°è PÀ©âtzÀ DPÉìöÊqÀï JA§ ºÉÆ À̧ ¥ÀzÁxÀð
K¥ÀðnÖzÉ.

vÀÄPÀÄÌ »rAiÀÄÄ«PÉ:

zÀºÀ£À
‘‘ É̄ÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ C É̄ÆÃºÀUÀ¼ÀÄ JA§ ¥ÁoÀzÀ°è ªÉÄVßÃ¶AiÀÄA
vÀAwAiÀÄ£ÀÄß Gj À̧ÄªÀÅzÀÄ, (avÀæ 5.5) £ÀÄß £É£À¦¹PÉÆ½îj.
EzÀÄ s̈ËwPÀ CxÀªÁ E®èªÉÃ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ JAzÀÄ
¤ÃªÀÅ H» À̧§°ègÁ?

ªÉÄVßÃ¶AiÀÄA vÀAw GjzÁUÀ ªÉÄVßÃ¶AiÀÄA DPÉìöÊqÀï
JA§ ºÉÆ À̧ ¥ÀzÁxÀð K¥ÀðqÀÄvÀÛzÉ. DzÀÝjAzÀ ªÉÄVßÃ¶AiÀÄA
vÀAw GjAiÀÄÄ«PÉAiÀÄ°è gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ EgÀÄvÀÛzÉ.
JgÀqÀÄ ¥ÉnærμïUÀ¼À ªÉÄÃ É̄ MAzÉÃjÃwAiÀÄavÀæ . 5.5: ªÉÄVßÃ¹AiÀÄA j§â£ï Gj À̧ÄªÀÅzÀÄ

ZÀlÄªÀnPÉ£Á«ÃUÀ C£ÉéÃ¶¸ÉÆÃt

avÀæ 5.6 ªÉÄÃtzÀ§wÛ (a) GjAiÀÄÄªÀÅzÀÄ
(b) UÁf£À É̄ÆÃl¢AzÀ ªÀÄÄZÀÑ®ànÖzÉ.

avÀæ . 5.4: vÀÄPÀÄÌ »rzÀ
PÀ©âtzÀ ªÉÆ¼ÉUÀ¼ÀÄ

 F QæAiÉÄAiÀÄ°è ºÉÆ À̧ ¥ÀzÁxÀð K¥ÀðqÀÄªÀÅzÀgÉÆA¢UÉ GμÀÚ ªÀÄvÀÄÛ PÁAw ©qÀÄUÀqÉAiÀiÁUÀÄªÀÅzÀ£ÀÄß UÀªÀÄ¤¹gÀÄwÛÃj.
ªÉÄVßÃ¶AiÀÄA vÀAw GjAiÀÄÄ«PÉAiÀÄ£ÀÄß PÉ¼ÀV£À «zsÀªÁV vÉÆÃj À̧§ºÀÄzÀÄ.
ªÉÄVßÃ¶AiÀÄA +DQìd£Àï ªÉÄVßÃ¶AiÀÄA DPÉìöÊqÀï +GμÀÚ +PÁAw
vÀAwUÁ½©½AiÀÄ¥ÀÅr

MAzÀÄ ¥ÀzÁxÀðªÀÅ DQìd£Àï£ÉÆA¢UÉ ªÀwð¹ GμÀÚ ªÀÄvÀÄÛ PÁAwAiÀÄ£ÀÄß GvÁà¢ À̧ÄªÀ gÀ̧ ÁAiÀÄ¤PÀ
QæAiÉÄAiÀÄ£ÀÄß zÀºÀ£À J£ÀÄßvÁÛgÉ. zÀºÀ£À QæAiÉÄUÉ M¼ÀUÁUÀÄªÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß zÀºÀ£À ²Ã® ¥ÀzÁxÀðUÀ¼ÀÄ J£ÀÄßvÁÛgÉ.
GzÁºÀgÀuÉUÉ PÀnÖUÉ, PÁUÀzÀ, ºÀwÛ, QgÉÆÃ¹£Àï ªÉÆzÀ̄ ÁzÀªÀÅ zÀºÀ£À ²Ã® ¥ÀzÁxÀðUÀ¼ÀÄ.
zÀºÀ£À QæAiÉÄUÉ DQìd£Àï CUÀvÀåªÉÃ JA§ÄzÀ£ÀÄß £ÁªÀÅ PÀAqÀÄPÉÆ¼ÉÆîÃt.

 JgÀqÀÄ ¥ÉnærμïUÀ¼À ªÉÄÃ¯É MAzÉÃ jÃwAiÀÄ
ªÉÄÃtzÀ§wÛUÀ¼À£ÀÄß Ej¹ ªÀÄvÀÄÛ CªÀÅUÀ¼À£ÀÄß ̈ É¼ÀV¹j.

 CªÀÅUÀ¼À°è MAzÀ£ÀÄß avÀæ 5.6 gÀ°è vÉÆÃj¹zÀAvÉ
UÁf£À É̄ÆÃl¢AzÀ ªÀÄÄaÑj

 JgÀqÀÄ À̧AzÀ̈ sÀðUÀ¼À°è ªÉÄÃtzÀ §wÛAiÀÄ eÁé É̄UÉ
K£ÁUÀÄvÀÛzÉ?
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We observe that the candle that was not covered (Fig. 5.6 (a) continues to burn, whereas the
candle that was covered with a glass tumbler (Fig. 5.6 (b) stops burning after some time.
Why does this happen?

Since the candle covered by the glass tumbler does not have a continuous supply of
air, the flame gets extinguished soon. The component of air that supports combustion is
oxygen. This can be confirmed by the presence of carbon dioxide in the glass tumbler
inverted on the candle. How can you test the presence of carbon dioxide gas?

You can test the carbon dioxide gas by adding a small amount of lime water in the
petri dish. You will notice that it turns milky. This carbon dioxide was formed by the carbon
from the wax and the oxygen from the air. In other words, oxygen is required for
combustion.

FASCINATING FACTS
Nature’s wonders: You might have seen
some insects emitting light in a garden or
a fi eld in late evenings. These insects are
called fire flies, and their light is produced
by a chemical change. This type of light
production (without heat) in living
organisms is called bioluminescence. Fire flies

Is the Presence of Air Enough for Combustion?
We learnt above that combustible substances and oxygen are necessary for

combustion. We also know that paper is a combustible substance, but we can keep it in
the air for any length of time without it catching fi re. What else is needed to start
combustion?
Let us learn about this.

SCIENCE AND SOCIETY
If a person’s clothes catch fire, what is the best way to extinguish the fire?
Wrap a blanket or cloth around the person. This cuts off the
supply of air, and the fire gets extinguished.
Caution — Synthetic blanket or cloth should never be used to put
out a fire, as these can melt and stick to the skin.
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ªÀÄÄZÀÑzÀ ªÉÄÃtzÀ §wÛ avÀæ 5.6 (a GjAiÀÄÄvÀÛ̄ ÉÃ EgÀÄvÀÛzÉ. UÁf£À ̄ ÉÆÃl¢AzÀ ªÀÄÄaÑzÀ ªÉÄÃtzÀ §wÛ (avÀæ
5.6 (b À̧é®à À̧ªÀÄAiÀÄ GjzÀÄ Dj ºÉÆÃUÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤ À̧§°èj.
»ÃUÉ KPÉ DVzÉ?

UÁf£À É̄ÆÃl¢AzÀ ªÀÄÄZÀÑ®àlÖ ªÉÄÃtzÀ §wÛUÉ ¤gÀAvÀgÀªÁV UÁ½ À̧gÀ§gÁdÄ E®è¢gÀÄªÀÅzÀjAzÀ
CzÀÄ É̈ÃUÀ DjºÉÆÃUÀÄvÀÛzÉ. GjAiÀÄ®Ä (zÀºÀ£ÀPÉÌ) À̧ºÀPÀj À̧ÄªÀ UÁ½AiÀÄ°è£À WÀlPÀ DQìd£Àï ªÉÄÃtzÀ §wÛAiÀÄ
ªÉÄÃ É̄ vÀ̄ ÉPÉ¼ÀUÁV ªÀÄÄaÑzÀ UÁf£À ̄ ÉÆÃlzÀ°è PÁ§ð£Àï qÉÊ DPÉìöÊqÀï EgÀÄ«PÉ¬ÄAzÀ EzÀ£ÀÄß ¤zsÀðj À̧§ºÀÄzÀÄ.
PÁ§ð£Àï qÉÊ DPÉìöÊqÀï EgÀÄ«PÉAiÀÄ£ÀÄß ¤ÃªÀÅ ºÉÃUÉ ¥ÀjÃQȩ̈ À§°èj?

¥ÉnærμÀïUÉ À̧é®à À̧ÄtÚzÀ w½ ¤ÃgÀ£ÀÄß PÀ̄ Ȩ́ ÀÄªÀÅzÀjAzÀ ¤ÃªÀÅ PÁ§ð£Àï qÉÊ DPÉìöÊqÀï C¤®ªÀ£ÀÄß
¥ÀjÃQëö À̧§ºÀÄzÀÄ. CzÀÄ ºÁ°£ÀAvÉ §zÀ̄ ÁUÀÄªÀÅzÀ£ÀÄß UÀªÀÄ¤ À̧§ºÀÄzÀÄ. ªÉÄÃt¢AzÀ PÁ§ð£Àï ªÀÄvÀÄÛ UÁ½AiÀÄ°è£À
DQìd£Àï¤AzÀ F PÁ§ð£Àï qÉÊ DPÉìöÊqÀï K¥ÀðqÀÄvÀÛzÉ. E£ÉÆßAzÀÄ «zsÀªÁV ºÉÃ¼ÀÄªÀÅzÁzÀgÉ zÀºÀ£À QæAiÉÄUÉ
DQìd£Àï CUÀvÀå.

D À̧QÛPÀgÀ CA±ÀUÀ¼ÀÄ:

¥ÀæPÀÈw CzÀÄãvÀUÀ¼ÀÄ: À̧AeÉ À̧ªÀÄAiÀÄzÀ°è vÉÆÃlUÀ¼À°è
CxÀªÁ ¥ÉÇzÉUÀ¼À°è PÉ®ªÀÅ QÃlUÀ¼ÀÄ É̈¼ÀPÀ£ÀÄß ºÉÆgÀ
ºÉÆªÀÄÄäwÛgÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ £ÉÆÃrgÀÄwÛÃj. EªÀ£ÀÄß
«ÄAZÀÄºÀÄ¼ÀÄUÀ¼ÀÄ J£ÀÄßvÁÛgÉ. EªÀÅUÀ¼É®è ¨É¼ÀPÀÄ
gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ¬ÄAzÀ GvÀàwÛAiÀiÁUÀÄvÀÛzÉ. »ÃUÉ
fÃ«UÀ¼À°è PÁAw (GμÀÚvÉ E®èzÉ) GvÀàwÛAiÀiÁUÀÄªÀÅzÀ£ÀÄß
fÃªÀ¥Àæ̈ sÉ J£ÀÄßvÁÛgÉ.   «ÄAZÀÄºÀÄ¼ÀÄ

zÀºÀ£À QæAiÉÄUÉ UÁ½ EgÀÄªÀÅPÉAiÀÄ ªÀiÁvÀæªÉÃ ¸ÁPÁUÀÄvÀÛzÉAiÉÄ?

zÀºÀ£À QæAiÉÄUÉ zÀºÀ£À²Ã® ¥ÀzÁxÀðUÀ¼ÀÄ ªÀÄvÀÄÛ DQìd£ï CUÀvÀåªÉAzÀ ªÉÄÃ É̄ w½zÀÄPÉÆArzÉÝÃªÉ.
PÁUÀzÀ zÀºÀ£À ²Ã® ¥ÀzÁxÀðªÉAzÀÄ £ÀªÀÄUÉ UÉÆvÀÄÛ. DzÀgÉ CzÀÄ À̧ÄqÀzÀAvÉ £ÁªÀÅ CzÀ£ÀÄß UÁ½AiÀÄ°è
JμÀÄÖ À̧ªÀÄAiÀÄªÁzÀgÀÆ EqÀ§ºÀÄzÀÄ. zÀºÀ£À ¥ÁægÀA s̈ÀªÁUÀ®Ä £ÀªÀÄUÉ E£ÀÄß K£ÉÆÃ CUÀvÀå«zÉ? CzÀgÀ

§UÉÎ £ÁªÀÅ w½zÀÄPÉÆ¼ÉÆîÃt.

«eÕÁ£À±Á À̧Ûç ªÀÄvÀÄÛ À̧ªÀiÁd

AiÀiÁgÀ GqÀÄ¥ÀÅUÀ½UÁzÀgÀÆ ̈ ÉAQ ºÀwÛÑPÉÆAqÀgÉ D eÁé̄ ÉAiÀÄ£ÀÄß Dj À̧®Ä GvÀÛªÀÄªÁzÀ
G¥ÁAiÀÄ AiÀiÁªÀÅzÀÄ?
D ªÀåQÛAiÀÄ ̧ ÀÄvÀÛ®Æ  zÀÄ¥Ààn (gÀUÀÄÎ) CxÀªÁ §mÉÖ ̧ ÀÄwÛj. EzÀjAzÀ UÁ½ ̧ ÀgÀ§gÁdÄ
¤AvÀÄ ºÉÆÃUÀÄvÀÛzÉ. ¥sÀ°vÀªÁV É̈AQ Dj ºÉÆÃUÀÄvÀÛzÉ.
JZÀÑjPÉ: ¨ÉAQAiÀÄ£ÀÄß Dj¸À®Ä PÀÈvÀPÀ zÁgÀUÀ¼À zÀÄ¥Ààn CxÀªÁ ªÀ¸ÀÛ çªÀ£ÀÄß
G¥ÀAiÉÆÃV À̧̈ ÁgÀzÀÄ. KPÉAzÀgÉ CªÀÅ É̈AQ¬ÄAzÀ PÀgÀV ZÀªÀÄðPÉÌ CAnPÉÆ¼ÀÄîvÀÛªÉ.
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Activity 5.6: Let us investigate

     Caution— Perform this activity under the supervision of your teacher or an adult.

Hold a piece of paper with a pair of tongs and bring a
lighted matchstick to it. It quickly catches fire. Do we
say that we need a fire to start the burning process?
Take another piece of paper. Using a magnifying glass,
focus the sunrays to make the smallest and brightest
spot on the paper, as shown in the Fig. 5.7 (a). Hold it
there for some time.

What do you observe?
We observe that the paper starts to emit smoke, and

then catches fire (Fig. 5.7 (b). Thus, we find that a substance
can burn even without fire. How do we explain this change?

Focusing sunrays on the paper heats it. The
temperature of the paper increases with time. After some time,
the paper becomes so hot that it starts burning. This minimum
temperature at which a substance catches fire is called its
ignition temperature. Since the temperature of the lighted
matchstick was already higher than the ignition temperature
of the paper, it caught fire almost immediately.

Fig. 5.7(a): Focusing the sunrays
using a magnifying glass

Fig. 5.7(b): Paper catching fire
So, we can conclude that for the combustion process to occur, there are
three requirements (Fig. 5.8) —

i) A combustible substance, also called ‘fuel’
ii) Oxygen

iii) Heat that allows the fuel to reach its ignition temperature.
From the above examples we can list the properties of chemical change

I) Chemical changes permanent
II) Change cannot be reversed by simple method

III) Heat or light or both are given out consumed
IV) New substances are formed with entirely different properties
V) The original substance cannot be obtained by simple

physical methods

Fig. 5.8: Fire
triangle
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     JZÀÑjPÉ: F ZÀlÄªÀnPÉAiÀÄ£ÀÄß ¤ªÀÄä G¥ÁzsÁåAiÀÄgÀÄ E®èªÉ »jAiÀÄgÀ ¥Àj«ÃPÀëuÉAiÀÄ°è ¤ªÀð»¹j.

EPÀÌ¼ÀzÀ ̧ ÀºÁAiÀÄ¢AzÀ MAzÀÄ PÁUÀzÀzÀ vÀÄAqÀ£ÀÄß »rzÀÄPÉÆAqÀÄ
GjAiÀÄÄwÛgÀÄªÀ É̈AQ PÀrØAiÀÄ£ÀÄß CzÀgÀ ºÀwÛgÀ vÀ¤ß, CzÀÄ vÀPÀët
GjAiÀÄÄvÀÛzÉ.
E£ÉÆßAzÀÄ PÁUÀzÀzÀ vÀÄAqÀ£ÀÄß vÉUÉzÀÄPÉÆ½î ¨sÀÆvÀ PÀ£Àßr
À̧ºÁAiÀÄ¢AzÀ ̧ ÀÆAiÀÄðPÁAwAiÀÄ£ÀÄß CzÀgÀ ªÉÄÃ É̄ aPÀÌzÁV ªÀÄvÀÄÛ

¥ÀæPÁ±ÀªÀiÁ£ÀªÁzÀ aPÀÌ ©AzÀÄ«£ÀAvÉ (avÀæ a) £À°è
vÉÆÃj¹zÀAvÉ ©Ã¼ÀÄªÀAvÉ ªÀiÁrj.

¤ÃªÉÃ£ÀÄ UÀªÀÄ¤ À̧ÄwÛÃj?
PÁUÀzÀ¢AzÀ ¸ÀtÚzÁV ºÉÆUÉ §gÀÄªÀÅzÀÄ ªÀÄvÀÄ Û ¨ÉAQ

ºÀwÛPÉÆ¼ÀîªÀÅzÀ£ÀÄß UÀªÀÄ¤ À̧ÄvÉÛÃªÉ. (avÀæ b £À°è É̈AQ E®è¢zÀÝgÀÆ
¥ÀzÁxÀð GjAiÀÄ ( À̧ÄqÀ)§®èzÀÄ JAzÀÄ £ÁªÀÅ w½zÀÄPÉÆ¼ÀÄîvÉÛÃªÉ. F
§zÀ̄ ÁªÀuÉAiÀÄ£ÀÄß £ÁªÀÅ ºÉÃUÉ «ªÀj À̧§ É̄èªÀÅ?(§ºÀÄzÀÄ).

À̧ÆAiÀÄð QgÀtUÀ¼ÀÄ PÁUÀzÀzÀ ªÉÄÃ É̄ PÉÃA¢æÃPÀj¹zÁUÀ CzÀÄ
©¹AiÀiÁUÀÄvÀÛzÉ. PÁ®zÉÆA¢UÉ PÁUÀzÀ GμÉÆÚÃUÀævÉ ºÉZÁÑUÀÄvÀÛzÉ. À̧é®à
¸ÀªÀÄAiÀÄPÉÌ PÁUÀzÀ §ºÀ¼À ©¹AiÀiÁV GjAiÀÄ®Ä ¥ÁægÀA¨sÀªÁUÀÄvÀÛzÉ.
¥ÀzÁxÀðUÀ¼ÀÄ GjAiÀÄ®Ä É̈ÃPÁUÀÄªÀ PÀ¤μÀÖ GμÀÚvÉAiÀÄ£ÀÄß zÀºÀ£À GμÀÚvÉ
(zÀºÀ£À vÁ¥ÀªÀiÁ£À) J£ÀÄßvÁÛgÉ. GjAiÀÄÄwÛgÀÄªÀ ̈ ÉAQ PÀrØAiÀÄ GμÀÚvÉAiÀÄÄ
PÁUÀzÀzÀ zÀºÀ£À GμÀÚvÉVAvÀ ºÉZÁÑVgÀÄªÀÅzÀjAzÀ PÁUÀzÀPÉÌ É̈ÃUÀ£É É̈AQ
ºÀwÛPÉÆ¼ÀÄîvÀÛzÉ.

avÀæ 5.7(a): s̈ÀÆvÀPÀ£ÀßrAiÀÄ°è
À̧ÆAiÀÄðQgÀtUÀ¼À£ÀÄß PÉÃA¢æÃPÀj À̧ÄªÀÅzÀÄ.

avÀæ 5.7(b): PÁUÀzÀ À̧ÄqÀÄªÀÅzÀÄ

DzÀÝjAzÀ zÀºÀ£ÀQæAiÉÄ ̧ ÀA s̈À« À̧®Ä ªÀÄÆgÀÄ CA±ÀUÀ¼ÀÄ CUÀvÀå JAzÀÄ £ÁªÀÅ ¤zsÀðj À̧§ºÀÄzÀÄ.
(avÀæ 5.8

i) zÀºÀ£À ²Ã® ¥ÀzÁxÀð EzÀ£ÀÄß EAzsÀ£À J£ÀÄßvÁÛgÉ.
ii) DQìd£Àï.

iii) EAzsÀ£À zÀºÀ£À GμÀÚvÉAiÀÄ£ÀÄß ¥ÀqÉAiÀÄ®Ä CUÀvÀåªÁzÀ GμÀÚ ªÉÄÃ°£À GzÁºÀgÀuÉUÀ½AzÀ
gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ UÀÄt®PÀëötUÀ¼À£ÀÄß PÉ¼ÀV£À «zsÀªÁV ºÉÃ¼À§ºÀÄzÀÄ.

I) gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ ±Á±ÀévÀªÁzÀªÀÅUÀ¼ÀÄ
II) F §zÀ̄ ÁªÀuÉAiÀÄ£ÀÄß ¸ÁzsÁgÀt ¥ÀzÀÝwUÀ½AzÀ »AwgÀÄV À̧̄ ÁgÉªÀÅ.

III) GμÀÚ E®èªÉ PÁAw E®èªÉ JgÀqÀÆ UÀæ» À̧®àqÀ§ºÀÄzÀÄ.
IV) ¥ÀÇwð ©ü£ÀßªÁzÀ UÀÄt®PÀëötUÀ¼À£ÀÄß ºÉÆA¢zÀ ºÉÆ À̧ ¥ÀzÁxÀðUÀ¼ÀÄ K¥ÀðqÀÄvÀÛªÉ.
V) ¸ÁzsÁgÀt ̈ sËwPÀ ¥ÀzÀÝwUÀ½AzÀ ªÉÆzÀ°£À ¥ÀzÁxÀðªÀ£ÀÄß wgÀÄV ¥ÀqÀAiÀÄ¯ÁgÉªÀÅ.

ZÀlÄªÀnPÉ £Á«ÃUÀ C£ÉéÃ¶ Ȩ́ÆÃt.

avÀæ 5.8:
CVß wæ̈ sÀÄd

DQ
ìd£

ï EAzsÀ£À

Gμ ÀÚ
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Activity 5.7: Think, pair and share

Look at the Fig. 5.9. Analyse what students are discussing about the burning candle.
What do you think?

The wax of the candle melts, is carried up the wick, and evaporates due to the heat of
the flame. The vapour of wax burns to produce a flame. The melting of wax, its solidification,
and evaporation are physical changes. The burning of vapour on the other hand, is a chemical
change. This shows that the burning of a candle involves both physical and chemical changes.

What changes take place when a candle is lit? Let us explore!

 5.4 Can Physical and Chemical Changes
Occur in the same Process ?

Fig. 5.9: What changes occur when a candle burns?

I think the wax burns,
and new substances
are formed…

The wax melts and
evaporates... Wax melts, flows,

and solidifies in
different shapes...

Maybe...

Maybe the wick
draws up the liquid
wax…

KNOW A SCIENTIST
The candle you just observed has long been an object of curiosity
for several scientists including Michael Faraday, who made
significant contributions to  several areas of science. In the
nineteenth century, Faraday delivered a series of lectures called
Chemical History of a Candle. Faraday believed that the candle
was the perfect object to introduce scientific study. Through it, he discussed
differences between various physical and chemical processes like melting,
vapourisation, and combustion.
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®æà ñÜÃÜWÜ£           ÓÝÊÜÞ®ÜÂ ËþÝ®Ü

avÀæ 5.9 £ÀÄß ¥Àj²Ã°¹j. GjAiÀÄÄwÛgÀÄªÀ ªÉÄÃtzÀ§wÛ §UÉÎ «zÁåyðUÀ¼ÀÄ K£ÀÄ ZÀað À̧ÄwÛzÁÝgÉÆÃ «±ÉèÃ¶¹j.
¤ÃªÀÅ K£ÀÄ D É̄ÆÃa À̧ÄwÛ¢ÝÃj?

ªÉÄÃtzÀ§wÛAiÀÄ°è£À ªÉÄÃt PÀgÀV §wÛAiÀÄ ªÀÄÆ®PÀ ªÉÄÃ É̄ ºÉÆÃV eÁé̄ ÉAiÀÄ ±ÁR¢AzÀ D«AiÀiÁV §zÀ̄ ÁUÀÄvÀÛzÉ.
ªÉÄÃtzÀ D«AiÀÄÄ GjzÀÄ É̈AQAiÀÄ£ÀÄß K¥Àðr À̧ÄvÀÛzÉ. ªÉÄÃt PÀgÀUÀÄªÀÅzÀÄ, WÀ¤Ã s̈À« À̧ÄªÀÅzÀÄ ªÀÄvÀÄÛ D«AiÀiÁV
§zÀ̄ ÁUÀÄªÀÅzÀÄ s̈ËwPÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ. ªÉÄÃtzÀ D« GjAiÀÄÄªÀÅzÀÄ MAzÀÄ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ. EzÀjAzÀ
ªÉÄÃtzÀ §wÛ GjAiÀÄÄ«PÉAiÀÄ°è ̈ sËwPÀ ªÀÄvÀÄÛ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ JgÀqÀÆ £ÀqÉAiÀÄÄvÀÛªÉ JAzÀÄ w½AiÀÄÄvÀÛzÉ.

ªÉÄÃtzÀ §wÛ É̈¼ÀV¹zÁUÀ JAvÀºÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ £ÀqÉAiÀÄÄvÀÛªÉ? £ÁªÀÅ C£ÉéÃ¶ Ȩ́ÆÃt!

M§â «eÕÁ¤AiÀÄ §UÉÎ w½¬Äj.

¤ÃªÀÅ FUÀ vÁ£É UÀªÀÄ¤¹zÀ ªÉÄÃtzÀ §wÛ §ºÀ¼À PÁ®zÀªÀgÉUÉ C£ÉÃPÀ «eÕÁ¤UÀ¼ÉÃ
C®èzÉÃ «eÕÁ£À ±Á À̧ÛçzÀ°è C£ÉÃPÀ gÀAUÀUÀ¼À°è ¸ÁzsÀ£É ªÀiÁrzÀ ªÉÄÊPÉ®ï ¥sÁgÀqÉUÉ
À̧ºÀ D À̧QÛAiÀÄ£ÀÄß GAlÄªÀiÁrvÀÄÛ. ¥sÁgÀqÉ 19£É ±ÀvÀªÀiÁ£ÀzÀ°è ‘‘PÉ«ÄPÀ®ï » À̧Öj

D¥sÀï PÁåAr®ï’’ JA§ ¥Àæ§AzsÀ ̧ ÀA¥ÀÅlªÀ£ÀÄß ¥ÀæPÀn¹zÀgÀÄ. ªÉÊeÕÁ¤PÀ CzsÀåAiÀÄ£ÀªÀ£ÀÄß
¥ÀjZÀ¬Ä À̧®Ä ªÉÄÃtzÀ§wÛ ̧ ÀjAiÀiÁzÀ ̧ ÁzsÀ£ÀªÉAzÀÄ ¥sÁgÀqÉ £ÀA©zÀÝgÀÄ. EzÀgÀ ªÀÄÆ®PÀ DvÀ£ÀÄ zÀæ«Ã s̈ÀªÀ£À,
¨Á¶àÃPÀgÀt ªÀÄvÀÄÛ zÀºÀ£ÀzÀAvÀºÀ ̈ sËwPÀ ªÀÄvÀÄÛ gÀ̧ ÁAiÀÄ¤PÀ ¥ÀæQæAiÉÄUÀ¼À £ÀqÀÄ«£À ªÀåvÁå À̧UÀ¼À£ÀÄß ZÀað¹zÁÝ£É.

s̈ËwPÀ ªÀÄvÀÄÛ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ
MAzÉÃ ¥ÀæQæAiÉÄAiÀÄ°è À̧A s̈À« À̧ÄvÉÛAiÉÄ?

ZÀlÄªÀnPÉ D É̄ÆÃa¹, eÉÆvÉUÀÆr¹ ªÀÄvÀÄÛ ºÀAaPÉÆ½î

avÀæ 5.9: ªÉÄÃtzÀ§wÛ GjzÁUÀ AiÀiÁªÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ GAmÁUÀÄvÀÛªÉ?

ªÉÄÃtzÀ §wÛ GjzÀÄ ºÉÆ À̧
¥ÀzÁxÀð K¥ÀðqÀÄvÀÛzÉ JAzÀÄ
PÉÆ¼ÀÄîwÛzÉÝÃ£É.

ªÉÄÃt PÀgÀV
D«AiÀiÁUÀÄvÀÛzÉ.

ªÉÄÃt PÀgÀUÀÄvÀÛzÉ,
¥ÀæªÀ» À̧ÄvÀÛzÉ ªÀÄvÀÄÛ ««zsÀ
DPÁgÀUÀ¼À°è WÀ¤Ã s̈À« À̧ÄvÀÛzÉ.

EgÀ§ºÀÄzÀÄ.

ªÉÄÃtzÀ §wÛAiÀÄ°è£À zÁgÀªÀÅ
zÀæªÀ ªÉÄÃtªÀ£ÀÄß ªÉÄÃ®PÉÌ
J¼ÉAiÀÄÄvÀÛzÉAiÉÄÃ£ÉÆÃ

AP SCERT



172Class 7 GENERAL SCIENCE

5.5 Are Changes Permanent ?

Once something has undergone a change, can we get it back in its original form?
Activity 5.8: Let us think

Think again about all the changes that we have discussed or talked about so far. In which of
these can we get back the object or substance in the form we started with? Record your
observations in Table 5.2.

Returning to the original object or substance with which we started shows that the
changes we brought can be reversed. For example, when ice melts, it can be refrozen into
ice. Similarly, when water evaporates, it can be condensed back into liquid water. However,
some changes cannot be reversed since we cannot get the original object or substance back
after the change. For example, chopped vegetables cannot return to their original size and
shape, and making popcorn cannot go back to its original form. Thus, changes around us
could be grouped into those that can be reversed and those that cannot be reversed.

Thus we can summarize the properties of physical change
I. Physical change is temporary
II. Change can be reversed by simple methods
III. No new substance is formed
IV. There is change only in physical properties
V. Heat or light may or may not be given
VI. The original form of the substance obtained easily by simple physical methods

Table 5.2: Can Changes be reversed ?

S.No. Change        The Original state can be
brought back (Yes/No)

1. Melting ice cubes Yes

2. Chopping vegetables No

3. Boiling water Yes

4. Making popcorn from corn No

5.

......

12.
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AiÀiÁªÀÅzÉÃ ¥ÀzÁxÀð MAzÀÄ À̧® §zÀ̄ ÁªÀuÉUÉ M¼ÀUÁzÀgÉ £ÁªÀÅ CzÀ£ÀÄß ªÀÄvÉÛ ªÉÆzÀ°£À gÀÆ¥ÀzÀ°è
¥ÀqÉAiÀÄ§ É̄èªÁ?

E°èAiÀÄªÀgÉUÉ £ÁªÀÅ ZÀað¹zÀ CxÀªÁ ¥Àæ̧ ÁÛ«¹zÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß PÀÄjvÀÄ D É̄ÆÃa¹j. EªÀÅUÀ¼À°è AiÀiÁªÀÅzÀgÀ°è
£ÁªÀÅ ¥ÁægÀA©ü¹zÀ gÀÆ¥ÀzÀ°è ªÀ̧ ÀÄÛ CxÀªÁ ¥ÀzÁxÀðªÀ£ÀÄß ªÀÄvÉÛ ¥ÀqÉAiÀÄ§ É̄èªÀÅ? ¤ªÀÄä ¥Àj²Ã®£ÉUÀ¼À£ÀÄß
PÉÆÃμÀÖPÀ 5.2 £ÀªÀÄÆ¢¹j.

£ÁªÀÅ ¥ÁægÀA©ü¹zÀ (£ÉÊd) ªÉÆzÀ® ªÀ̧ ÀÄÛ CxÀªÁ ¥ÀzÁxÀðªÀ£ÀÄß wgÀÄV ªÀÄvÉÛ ¥ÀqÉAiÀÄÄªÀÅzÀÄ ¥ÀÅ£ÀgÁªÀÈvÀªÀ£ÀÄß
À̧Æa À̧ÄvÀÛzÉ. GzÁºÀgÀuÉUÉ ªÀÄAdÄUÀqÀØAiÀÄ zÀæ«Ã s̈ÀªÀ£À ºÉÆA¢zÁUÀ CzÀ£ÀÄß WÀ¤Ã s̈À«¹ ªÀÄAdÄUÀqÉØAiÀiÁV

§zÀ̄ Á¬Ä À̧§ºÀÄzÀÄ. CzÉÃ «zsÀªÁV ¤ÃgÀÄ D«AiÀiÁV §zÀ̄ ÁzÁUÀ CzÀ£ÀÄß ̧ ÁA¢æÃPÀgÀtzÀ ªÀÄÆ®PÀ zÀæªÀªÁV
§zÀ̄ Á¬Ä À̧§ºÀÄzÀÄ.  DzÀgÉ PÉ®ªÀÅ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß wgÀÄV ¥ÀqÉAiÀÄ¯ÁgÉªÀÅ. KPÉAzÀgÉ, §zÀ̄ ÁªÀuÉUÀ¼À
£ÀAvÀgÀ ªÉÆzÀ® ¥ÀzÁxÀð CxÀªÁ ªÀ̧ ÀÄÛªÀ£ÀÄß wgÀÄV ¥ÀqÉAiÀÄ¯ÁgÉªÀÅ. GzÁºÀgÀuÉUÉ PÀvÀÛj¹zÀ (PÉÆAiÀÄÝ)
vÀgÀPÁjUÀ¼ÀÄ, CªÀÅUÀ¼À £ÉÊd ¥ÀjªÀiÁt CxÀªÁ DPÁgÀPÉÌ §gÀ̄ ÁgÀªÀÅ. ºÁUÉAiÉÄ ¥Á¥ÀïPÁ£Àïð¤AzÀ £ÉÊdgÀÆ¥ÀzÀ
ªÉÄPÉÌ eÉÆÃ¼ÀªÀ£ÀÄß ¥ÀqÉAiÀÄ¯ÁgÉªÀÅ. DzÀÝjAzÀ £ÀªÀÄä À̧ÄvÀÛ®Ä £ÀqÉAiÀÄÄªÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß wgÀÄV ¥ÀqÉAiÀÄ§®è,
wgÀÄV ¥ÀqÉAiÀÄ¯ÁUÀzÀ JAzÀÄ PÀÆqÀ ªÀVÃðPÀj À̧§ºÀÄzÀÄ.

s̈ËvÀ §zÀ̄ ÁªÀuÉUÀ¼À UÀÄt ®PÀëötUÀ¼À£ÀÄß F «zsÀªÁV À̧AQë¥ÀÛªÁV ºÉÃ¼À§ºÀÄzÀÄ.
 I. s̈ËwPÀ §zÀ̄ ÁªÀuÉ vÁvÁÌ°PÀªÁzÀÄzÀÄ.
II. §zÀ̄ ÁªÀuÉAiÀÄ£ÀÄß ¸ÁzsÁgÀt ¥ÀzÀÝwUÀ¼À ªÀÄÆ®PÀ ªÀÄvÉÛ ¥ÀÇªÀð¹ÜwUÉ vÀgÀ§ºÀÄzÀÄ.
III. AiÀiÁªÀÅzÉÃ ºÉÆ À̧ ªÀ̧ ÀÄÛ K¥ÀðqÀÄªÀÅ¢®è.
IV. PÉÃªÀ® s̈ËwPÀ UÀÄtzsÀªÀÄðUÀ¼À°è ªÀiÁvÀæªÉÃ §zÀ̄ ÁªÀuÉ EgÀÄvÀÛzÉ.
V. GμÀÚ CxÀªÁ PÁAw ©qÀÄUÀqÉAiÀiÁUÀ§ºÀÄzÀÄ CxÀªÁ ©qÀÄUÀqÉAiÀiÁUÀzÉ EgÀ§ºÀÄzÀÄ.
VI. ¥ÀzÁxÀð ¤d gÀÆ¥ÀªÀ£ÀÄß ¸ÁzsÁgÀt s̈ËwPÀ ¥ÀzÀÝwUÀ¼À ªÀÄÆ®PÀ À̧Ä® s̈ÀªÁV ¥ÀqÉAiÀÄ§ºÀÄzÀÄ.

PÉÆÃμÀÖPÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß ªÉÆzÀ°£À ¹ÜwUÉ »AwgÀÄV À̧§®èªÉÃ?

PÀæ. À̧A. §zÀ̄ ÁªÀuÉ        ªÉÆzÀ°£À ¹ÜwUÉ »AwgÀÄV§ É̄èªÁ
ºËzÀÄ/E®è

1. ªÀÄAdÄUÀqÉØ ZÀÆgÀÄUÀ¼À zÀæ«ÃPÀgÀt ºËzÀÄ

2. vÀgÀPÁjUÀ¼À£ÀÄß PÀvÀÛj À̧ÄªÀÅzÀÄ E®è

3. ¤ÃgÀ£ÀÄß PÀÄ¢ À̧ÄªÀÅzÀÄ ºËzÀÄ

4. ªÉÄPÉÌeÉÆÃ¼À¢AzÀ ¥Á¥ïPÁ£ïð vÀAiÀiÁj À̧ÄªÀÅzÀÄ E®è.

5.

......

12.

§zÀ̄ ÁªÀuÉUÀ¼ÀÄ ±Á±ÀévÀªÉÃ?

ZÀlÄªÀnPÉ £Á«ÃUÀ C£ÉéÃ¶ Ȩ́ÆÃt
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Have you seen heaps of sand, soil, and stones lying at the base of mountains as
shown in Fig. 5.10 (a)? These are called sediments. How have these formed? These are
formed by physical changes that break up large rocks into smaller pieces. Temperature
changes due to climatic conditions, growing roots of trees, and even freezing of water within
cracks in the rocks can cause them to break.

Water or chemicals present in water, can also react with the rocks and cause chemical
changes in their composition. An example of such a chemical change is shown in Fig. 5.10
(b). Here, an originally black-coloured rock called basalt, which contains iron, has chemically
changed to produce a red-coloured layer. The red colour is a result of the iron oxide produced
when the rock surface was exposed for a long time to water or air containing water vapour.
These physical and chemical changes in rocks are collectively called weathering, which
eventually leads to the formation of soil.

5.7.1 Weathering of rocks

Many useful changes happen in our daily life. For example, the changing of milk into
curd, ripening of fruits, cutting of fruits, and cooking of food. All these are desirable changes.
Can you think of some other desirable changes happening around you? On the other hand,
some changes may be undesirable, such as the rusting of iron or the decay of food during its
storage. A change that is undesirable in some situations may be desirable in other situations.
For example, decomposition of food can be very useful in converting food waste into compost.

Some changes occurring over the years due to human activity can have a long-term
environmental impact. For example, the increased consumption of fuels in cars, trains,
aeroplanes, etc., is increasing the amount of carbon dioxide in the atmosphere. Drying of
paint on walls, doors, furniture, etc., releases many substances through evaporation, causing
atmospheric pollution.

Few more examples
1. Cutting of trees 2. Burning of fuels 3. Timely arrival of rains

5.6 Are All Changes Desirable?

Fig. 5.10 (a)Sediments at the base of a cliff (b)Red sediment layer

5.7 Some Slow Natural Changes
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avÀæ 5.10 a) £À°è vÉÆÃj¹zÀAvÉ É̈lÖ UÀÄqÀØUÀ¼À §ÄqÀzÀ°è ªÀÄgÀ¼ÀÄ, ªÀÄtÄÚ, PÀ®ÄèUÀ¼ÀÄ ©¢ÝgÀÄªÀÅzÀ£ÀÄß
¤ÃªÀÅ AiÀiÁªÁUÀ̄ ÁzÀgÀÆ £ÉÆÃr¢ÝÃgÁ? EªÀÅUÀ¼À£ÀÄß CªÀPÉëÃ¥ÀUÀ¼ÀÄ J£ÀÄßvÁÛgÉ. EªÀÅ ºÉÃUÉ K¥ÀðnÖªÉ? EªÀÅ
zÉÆqÀØ PÀ®ÄèUÀ¼ÀÄ aPÀÌ ZÀÆgÀÄUÀ¼ÁV §zÀ̄ ÁUÀÄªÀ ̈ sËwPÀ §zÀ̄ ÁªÀuÉUÀ½AzÀ K¥ÀðnÖªÉ. ªÁvÁªÀgÀtgÀ ¥Àj¹ÜwUÀ½AzÀ
K¥ÀðqÀÄªÀ GμÀÚvÉAiÀÄ°è ªÀåvÁå À̧UÀ¼ÀÄ, À̧̧ ÀåUÀ¼À É̈ÃgÀÄUÀ¼ÀÄ É̈¼ÉAiÀÄÄªÀÅzÀÄ ªÀÄvÀÄÛ PÀ°è£À°è£À ¹Ã½PÉUÀ¼À°è ¤ÃgÀÄ
Ȩ́Ãj UÀqÉØPÀlÄÖªÀÅzÀjAzÀ EªÀÅ ªÀÄÄjzÀÄ ºÉÆÃUÀÄvÀÛªÉ.

¤ÃgÀÄ CxÀªÁ ¤Ãj£À°è£À gÀ̧ ÁAiÀÄ£ÀUÀ¼ÀÄ PÀÆqÀ ² É̄UÀ¼ÉÆA¢UÉ QæAiÉÄ £ÀqÉ¹ CªÀÅUÀ¼À gÀ̧ ÁAiÀÄ¤PÀ
À̧AWÀl£ÉAiÀÄ°è §zÀ̄ ÁªÀuÉUÀ½UÉ PÁgÀtªÁUÀÄvÀÛªÉ. EzÀPÉÌ GzÁºÀgÀuÉ avÀæ b)AiÀÄ°è vÉÆÃj À̧̄ ÁVzÉ.

§¸Á®Öï JAzÀÄ PÀgÉAiÀÄ®àqÀÄªÀ ̧ ÀévÀB PÀ¥ÀÅà §tÚzÀ°ègÀÄªÀ ² É̄ PÀ©âtzÀ ̄ ÉÆÃºÀªÀ£ÀÄß ºÉÆA¢zÀÄÝ, gÀ̧ ÁAiÀÄ¤PÀªÁV
§zÀ̄ ÁªÀuÉ ºÉÆA¢ PÉA¥ÀÅ §tÚzÀ ¥ÉÇgÉAiÀÄ£ÀÄß K¥Àðr À̧ÄvÀÛzÉ. F ² É̄AiÀÄ ªÉÄÃ É̄Ê §ºÀ¼À PÁ®zÀªÀgÉUÉ ¤ÃgÀÄ/
¤ÃgÁ« vÁPÀÄªÀÅzÀjAzÀ LgÀ£Àï (PÀ©ât) DPÉìöÊqÀï DV §zÀ̄ ÁV PÉA¥ÀÅ §tÚªÀ£ÀÄß ¥ÀqÉAiÀÄÄvÀÛzÉ. F s̈ËwPÀ
ªÀÄvÀÄÛ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ MmÁÖV £ÀqÉAiÀÄÄªÀÅzÀ£ÀÄß ²y°ÃPÀgÀt J£ÀÄßvÁÛgÉ. CAwªÀÄªÁV EzÀÄ ªÀÄtÄÚ
K¥ÀðqÀ®Ä £ÁA¢AiÀiÁUÀÄvÀÛzÉ.

² É̄UÀ¼À ²xÀ°ÃPÀgÀt (¥ÀÈxÀPÀÌgÀt)

£ÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ°è C£ÉÃPÀ G¥ÀAiÉÆÃUÀPÀgÀªÁzÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ £ÀqÉAiÀÄÄvÁÛ EgÀÄvÀÛªÉ.
GzÁºÀgÀuÉUÉ ºÁ®Ä ªÉÆ À̧gÁV §zÀ̄ ÁUÀÄªÀÅzÀÄ, PÁ¬ÄUÀ¼ÀÄ ºÀtÄÚUÀ¼ÁUÀÄªÀÅzÀÄ, ºÀtÄÚUÀ¼À£ÀÄß PÉÆAiÀÄÄåªÀÅzÀÄ,
CqÀÄUÉ ªÀiÁqÀÄªÀÅzÀÄ EªÉ¯Áè CUÀvÀåªÁzÀ §zÀ¯ÁªÀuÉUÀ¼ÀÄ. £ÀªÀÄä ¸ÀÄvÀÛ®Ä £ÀqÉAiÀÄÄªÀ §zÀ¯ÁªÀuÉUÀ¼À°è
G¥ÀAiÉÆÃUÀPÀgÀªÁzÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ E£ÀÄß EªÉAiÀiÁ, D É̄ÆÃa À̧§°ègÁ? E£ÉÆßAzÀÄ «zsÀªÁV PÀ©ât vÀÄPÀÄÌ
»rAiÀÄÄªÀÅzÀÄ, E®èªÉ ̧ ÀAUÀæ»¹lÖ DºÁgÀ PÉlÄÖºÉÆÃUÀÄªÀÅzÀgÀAvÀºÀ CªÁAZÀ¤ÃAiÀÄ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ ̧ ÀºÀ EªÉ.
PÉ®ªÀÅ DªÁAZÀ¤ÃAiÀÄ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ PÉ®ªÀÅ À̧AzÀ̈ sÀðUÀ¼À°è ªÁAZÀ¤ÃAiÀÄ PÀÆqÀ GzÁºÀgÀuÉUÉ DºÁgÀ
«WÀl£É ºÉÆAzÀÄªÀÅzÀÄ CzÀÄ PÁA¥ÉÇÃ À̧Øï DV §zÀ̄ ÁªÀuÉ ºÉÆAzÀ®Ä vÀÄA¨Á G¥ÀAiÉÆÃUÀPÀgÀªÁVzÉ.

ªÀiÁ£ÀªÀ PÁAiÀÄðPÀ̄ Á¥ÀUÀ½AzÁV C£ÉÃPÀ ªÀμÀðUÀ½AzÀ GAmÁUÀÄwÛgÀÄªÀ PÉ®ªÀÅ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ ¥Àj À̧gÀzÀ
ªÉÄÃ É̄ ¢üÃWÀðPÁ°PÀ ¥Àæ̈ sÁªÀªÀ£ÀÄß ©ÃgÀÄvÀÛªÉ. GzÁºÀgÀuÉUÉ PÁgÀÄUÀ¼ÀÄ, gÉÊ®ÄUÀ¼ÀÄ, «ªÀiÁ£ÀUÀ¼ÀÄ ªÉÆzÀ̄ ÁzÀªÀÅUÀ¼À°è
EAzsÀ£À §¼ÀPÉ ºÉZÁÑVgÀÄªÀÅzÀjAzÀ ªÁvÁªÀgÀtzÀ°è PÁ§ð£Àï qÉÊ DPÉìöÊqÀï£À ¥ÀjªÀiÁt C¢üPÀªÁUÀÄwÛzÉ. UÉÆÃqÉUÀ¼ÀÄ,
¨ÁV®ÄUÀ¼ÀÄ, ¥sÀjßZÀgÀï ªÉÆzÀ̄ ÁzÀªÀÅUÀ½UÉ ºÀaÑzÀ §tÚUÀ¼ÀÄ PÀÆqÀ ̈ Á¶àÃPÀgÀt ºÉÆA¢ ªÁvÁªÀgÀt PÁ®ÄμÀåPÉÌ
PÁgÀtªÁUÀÄvÀÛªÉ.

E£ÀÄß PÉ®ªÀÅ GzÁºÀgÀuÉUÀ¼ÀÄ.
ªÀÄgÀUÀ¼À£ÀÄß PÀrAiÀÄÄªÀÅzÀÄ EAzsÀ£ÀUÀ¼À zÀºÀ£À À̧PÁ®zÀ°è ªÀÄ¼É §gÀÄªÀÅzÀÄ.

avÀæ 5.10: (a) É̈lÖzÀ PÉ¼ÀUÉ EgÀÄªÀ CªÀPÉëÃ¥ÀUÀ¼ÀÄ         (b) PÉA¥À£É CªÀPÉëÃ¥À ¥ÀzÀgÀÄUÀ¼ÀÄ

J¯Áè «zsÀªÁzÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ C¥ÉÃPëÀtÂÃAiÀÄªÉÃ?

¤zsÁ£ÀªÁV £ÀqÉAiÀÄÄªÀ PÉ®ªÀÅ £ÉÊ À̧VðPÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ

AP SCERT



176Class 7 GENERAL SCIENCE

Have you noticed fine sand collecting on riverbeds or in lakes? This sand is formed
when rock pebbles, soil, and sediments are broken down and moved from one location to
another by natural forces like wind and flowing water. This process is called erosion.

Erosion during a landslide is an example of a physical change. River rocks and pebbles
often appear smoother due to the constant erosion caused by the flowing water. When the
speed of the water or wind decreases, such as in an ocean or a lake, the material transported
during erosion settles down at the bottom. These sediments harden over time and become
new rocks. Most of these changes take place over thousands of years and cannot be reversed.

Few more examples
I. Formation of coal
II. Formation of fossils
III. Eruption of volcanos
IV. Change of seasons

From the above activities and discussions we can summarize the changes of different kinds

5.7.2 Erosion

On the basis of occurance

On the basis of Time On the basis of Desirability

On the basis of perodicity

Non-Periodic
change

Periodic
change

Reversible
 change

Irreversible
 change

Natural
 change

Man-made
 change

On the basis of direction

Slow change Desirable changeFast change Un-desirable change

Types of Changes

On the basis of state (nature)
Physical change

Chemical change
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£À¢UÀ¼À vÀ¼À̈ sÁUÀzÀ°è CxÀªÁ À̧gÉÆÃªÀgÀUÀ¼À°è ªÀÄgÀ¼ÀÄ À̧AUÀæºÀªÁVgÀÄªÀÅzÀ£ÀÄß ¤ÃªÀÅ AiÀiÁªÁUÀ̄ ÁzÀgÀÄ
£ÉÆÃr¢ÝÃgÁ? UÁ½ ªÀÄvÀÄÛ ¤Ãj£À ¥ÀæªÁºÀUÀ¼ÀAvÀ ̧ ÀºÀd §®UÀ¼ÀÄ aPÀÌPÀ®Äè, ªÀÄtÄÚ ªÀÄvÀÄÛ PȨ́ ÀgÀ£ÀÄß «aÒ£ÀßUÉÆ½¹
MAzÀÄ ¥ÀæzÉÃ±À¢AzÀ ªÀÄvÉÆÛAzÀÄ ¥ÀæzÉÃ±ÀPÉÌ vÉUÉzÀÄPÉÆAqÀÄ ºÉÆÃUÀÄªÀÅzÀjAzÀ ªÀÄgÀ¼ÀÄ K¥ÀðqÀÄvÀÛzÉ. F ¥ÀæQæAiÉÄAiÀÄ£ÀÄß
À̧ªÉvÀÉ(PëÀ¬ÄÃPÀgÀt) J£ÀÄßvÁÛgÉ.

s̈ÀÆPÀÄ¹vÀUÀ¼ÀÄ GAmÁzÁUÀ K¥ÀðqÀÄªÀ PÉÆgÉvÀ ( À̧ªÉvÀ) s̈ËwPÀ §zÀ̄ ÁªÀuÉUÉ GzÁºÀgÀuÉ. ¤Ãj£À
¥ÀæªÁºÀ¢AzÀ GAmÁUÀÄªÀ ¹ÜgÀªÁzÀ À̧ªÉvÀ¢AzÀ £À¢UÀ¼À°è PÀ®ÄèUÀ¼ÀÄ ªÀÄvÀÄÛ aPÀÌ aPÀÌ PÀ®ÄèUÀ¼ÀÄ £ÀÄtÄ¥ÁV
PÁtÄwÛgÀÄvÀÛªÉ. ¤Ãj£À ¥ÀæªÁºÀ CxÀªÁ UÁ½AiÀÄ ªÉÃUÀ PÀrªÉÄAiÀiÁzÁUÀ ̧ ÀªÀÄÄzÀæ CxÀªÁ ̧ ÀgÉÆÃªÀgÀUÀ¼À PÉ¼À̈ sÁUÀzÀ°è£À
¥ÀzÁxÀð vÀ¼À̈ sÁUÀPÉÌ ̧ ÉÃgÀÄvÀÛzÉ. PÁ®PÀæªÉÄÃt F CªÀ±ÉÃμÀUÀ¼ÀÄ ºÉÆ À̧ ² É̄UÀ¼ÁV §zÀ̄ ÁUÀÄvÀÛªÉ. F §zÀ̄ ÁªÀuÉUÀ½UÉ
§ºÀ¼À PÁ® CAzÀgÉ ¸Á«gÁgÀÄ ªÀμÀðUÀ¼ÀÄ »rAiÀÄÄvÀÛªÉ. ªÀÄvÀÄÛ CªÀÅUÀ¼À£ÀÄß ªÀÄvÉÛ ¥ÀqÉAiÀÄ¯ÁgÉªÀÅ.

E£ÀÄß PÉ®ªÀÅ GzÁºÀgÀuÉUÀ¼ÀÄ.
I. PÀ°èzÀÝ®Ä K¥ÀðqÀÄªÀÅzÀÄ.
II. ¥À¼ÉAiÀÄÄ½PÉUÀ¼ÀÄ K¥ÀðqÀÄªÀÅzÀÄ.
III. CVß ¥ÀªÀðvÀUÀ¼ÀÄ Ȩ́ÆàÃlUÉÆ¼ÀÄîªÀÅzÀÄ.
IV IÄvÀÄUÀ¼À §zÀ̄ ÁªÀuÉ.

ªÉÄÃ°£À ZÀlÄªÀnPÉUÀ¼ÀÄ ªÀÄvÀÄÛ ZÀZÉðUÀ½AzÀ £ÁªÀÅ F ¨ÁzÀ̄ ÁªÀuÉUÀ¼À£ÀÄß PÉ¼ÀV£ÀAvÉ ««zsÀ jÃwUÀ¼ÁV
À̧AQë¥ÀÛ ªÀiÁqÀ§ºÀÄzÀÄ.

À̧ªÉvÀ:

® s̈ÀåvÉ DzsÁgÀªÁV

 À̧ªÀÄAiÀÄzÀ DzsÁgÀ¢AzÀ CªÀ±ÀåPÀvÉ DzsÁgÀ¢AzÀ

DªÀvÀð£É DzsÁgÀªÁV

C£ÀªÀvÀð£À
§zÀ̄ ÁªÀuÉ

DªÀvÀð£À À
§zÀ̄ ÁªÀuÉ

¢éUÀvÀ
§zÀ̄ ÁªÀuÉ

C¢éUÀvÀ
§zÀ̄ ÁªÀuÉ

£ÉÊ¸ÀVðPÀ
§zÀ̄ ÁªÀuÉ

ªÀiÁ£ÀªÀ ¤«ÄðvÀ
§zÀ̄ ÁªÀuÉ

¢±É DzsÁgÀªÁV

¤zsÁ£ÁªÁV £ÀqÉAiÀÄÄªÀ
§zÀ̄ ÁªÀuÉ CªÀ±ÀåPÀ §zÀ̄ ÁªÀuÉ

§zÀ̄ ÁªÀuÉUÀ¼À «zsÀUÀ¼ÀÄ

    ¹Üw ( À̧é s̈ÁªÀ) DzsÁgÀªÁV
s̈ËwPÀ §zÀ̄ ÁªÀuÉ

gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ

ªÉÃUÀªÁV £ÀqÉAiÀÄÄªÀ
§zÀ̄ ÁªÀuÉ C£ÁªÀ±ÀåPÀ §zÀ̄ ÁªÀuÉAP SCERT
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A physical change is one in which a substance or object undergoes a change in
its physical properties and no new substance is formed.
A chemical change is one in which one or more new substances are formed. It
involves a chemical reaction and can be represented by a chemical equation.
Combustion, cooking, and rusting are examples of chemical changes.
Substances that undergo combustion are combustible substances. Heat and light
are given out during combustion.
The lowest temperature at which a substance can catch fire is called its ignition
temperature.
Some changes can be reversed and some cannot.
Some changes are desirable and some are not.
Rocks undergo physical and chemical changes due to weathering to form soil.
Erosion caused by flowing water and wind is a physical change.

Key words

In a Nutshell

Physical Change

Irreversible change

Rusting

Chemical Change Reversible Change

Chemical reaction Chemical equation

Combustion

Evaporation

Ignition

Sublimation Erosion

Let us Enhance our Learning

1. Assertion (A): The flame a burning candle covered with a glass tumbler goes out
after some time.
Reason (R): Oxygen inside the glass tumbler gets gradually used up.
Options:
A) Both A and R are true, and R is the correct explanation of A.
B) Both A and R are true, but R is not the correct explanation of A.
C) A is true, but R is false.
D) A is false, but R is true.
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MAzÀÄ ¥ÀzÁxÀð CxÀªÁ ªÀ̧ ÀÄÛªÀÅ CzÀgÀ s̈ËwPÀ UÀÄtzsÀªÀÄðUÀ¼À°è §zÀ̄ ÁªÀuÉUÀ½UÉ M¼ÀUÁV ºÉÆ À̧
¥ÀzÁxÀðUÀ¼ÀÄ K¥ÀðqÀ¢zÀÝgÉ CzÀÄ s̈ËwPÀ §zÀ̄ ÁªÀuÉ.
gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ JAzÀgÉ MAzÀÄ CxÀªÁ MAzÀQÌAvÀ ºÉZÀÄÑ ºÉÆ À̧ ¥ÀzÁxÀðUÀ¼ÀÄ K¥ÀðqÀÄªÀÅzÀÄ.
EzÀgÀ°è gÀ̧ ÁAiÀÄ¤PÀ QæAiÉÄ CAvÀUÀðvÀªÁVgÀÄvÀÛzÉ. ªÀÄvÀÄÛ EzÀ£ÀÄß gÀ̧ ÁAiÀÄ¤PÀ À̧«ÄÃPÀgÀtzÀ ªÀÄÆ®PÀ
À̧Æa À̧§ºÀÄzÀÄ.

zÀºÀ£À, CqÀÄUÉ ªÀiÁqÀÄªÀÅzÀÄ ªÀÄvÀÄÛ vÀÄPÀÄÌ »rAiÀÄÄªÀÅzÀÄ ªÀÄÄAvÁzÀªÀÅUÀ¼ÀÄ.
zÀºÀ£À QæAiÉÄUÉ M¼ÀUÁUÀÄªÀ ¥ÀzÁxÀðUÀ¼À£ÀÄß zÀºÀ£À²Ã® ¥ÀzÁxÀðUÀ¼É£ÀÄßvÁÛgÉ. zÀºÀ£À QæAiÉÄAiÀÄ°è GμÀÚ
ªÀÄvÀÄÛ É̈¼ÀPÀÄ ©qÀÄUÀqÉAiÀiÁUÀÄvÀÛzÉ.
¥ÀzÁxÀðUÀ¼ÀÄ GjAiÀÄ®Ä CUÀvÀåªÁzÀ PÀ¤μÀÖ vÁ¥ÀªÀiÁ£ÀªÀ£ÀÄß dé®£À vÁ¥ÀªÀiÁ£À J£ÀÄßvÁÛgÉ.
PÉ®ªÀÅ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß ªÀÄvÉÛ ¥ÀqÉAiÀÄ§ É̄èªÀÅ, PÉ®ªÀ£ÀÄß wgÀÄV ¥ÀqÉAiÀÄ¯ÁgÉªÀÅ.
PÉ®ªÀÅ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ CªÀ±ÀåPÀ ªÀÄvÉÛ PÉ®ªÀÅ CªÀ±ÀåPÀªÀ®è.
À̧ªÀPÀ½¬ÄAzÀ ² É̄UÀ¼ÀÄ ̈ sËwPÀ ªÀÄvÀÄÛ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉUÀ½UÉ M¼ÀUÁUÀÄªÀÅzÀjAzÀ ªÀÄtÄÚ K¥ÀðqÀÄvÀÛzÉ.

¤Ãj£À ¥ÀæªÁºÀ ªÀÄvÀÄÛ UÁ½¬ÄAzÀ À̧ªÀPÀ½ ( À̧ªÉvÀ) GAmÁUÀÄvÀÛzÉ. EzÀÄ s̈ËwPÀ §zÀ̄ ÁªÀuÉ.

¥ÀæªÀÄÄR ¥ÀzÀUÀ¼ÀÄ

¸ÁgÁA±À

s̈ËwPÀ §zÀ̄ ÁªÀuÉ

C¢éUÀvÀ §zÀ̄ ÁªÀuÉ

vÀÄPÀÄÌ »rAiÀÄÄªÀÅzÀÄ

gÁ¸ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ ¢éUÀvÀ §zÀ̄ ÁªÀuÉ

gÁ¸ÁAiÀÄ¤PÀ QæAiÉÄ gÁ¸ÁAiÀÄ¤PÀ À̧«ÄÃPÀgÀt

zÀºÀ£À

D«ÃPÀgÀt

dé®£À

GvÀàvÀ£À ¸ÀªÀPÀ½

£ÀªÀÄä PÀ°PÉAiÀÄ£ÀÄß « À̧Ûj¹PÉÆ¼ÉÆîÃt

1. ¥Àæw¥ÁzÀ£É (A) UÁf£À ̄ ÉÆÃl¢AzÀ ªÀÄÄZÀÑ®àlÖ GjAiÀÄÄªÀ ªÉÄÃtzÀ §wÛ ̧ Àé®à ̧ ÀªÀÄAiÀÄzÀ £ÀAvÀgÀ
Dj ºÉÆÃUÀÄvÀÛzÉ.
PÁgÀt (R) UÁf£À É̄ÆÃlzÉÆ¼ÀV£À DQìd£Àï PÀæªÀÄªÁV «¤AiÉÆÃV À̧®àqÀÄvÀÛzÉ.
DAiÉÄÌUÀ¼ÀÄ :
A A ªÀÄvÀÄÛ R JgÀqÀÆ À̧j, ªÀÄvÀÄÛ A UÉ R À̧jAiÀiÁzÀ «ªÀgÀuÉ.
B A ªÀÄvÀÄÛ R JgÀqÀÆ À̧j, DzÀgÉ A UÉ R À̧jAiÀiÁzÀ «ªÀgÀuÉ C®è.
C A À̧j, DzÀgÉ R vÀ¥ÀÅà
D A vÀ¥ÀÅà DzÀgÉ R À̧j.
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2. Abdul focuses sunlight on a piece of paper using a magnifying glass, and the paper
starts burning. The same paper does not burn when kept in sunlight without the
magnifying glass.
What is the most appropriate explanation?
A) Paper melts before burning.
B) The magnifying glass increases oxygen supply.
C) Paper burns only when sunlight falls on a small area.
D) Focusing sunlight raises the paper to its ignition temperature.

3. Which of the following correctly represents the sequence of changes involved in
the burning of a candle, along with their nature?
A) Wax melts (chemical change) → wax vapour burns (physical change)
B) Wax burns directly (physical change) → flame is produced (chemical change)
C) Wax evaporates (chemical change) → wax melts (physical change) → wax

solidifies (physical change)
D)  Wax melts (physical change) → wax evaporates at wick (physical change) →

wax vapour burns (chemical change)
4. Which of the following is an example of a physical change?

A : digestion of food B : respiration in human
C :  combustion of wood D :  evaporation of water

5. Which of the following statements are the characteristics of a physical  change?
(i) The state of the substance may or may not change.
(ii) A substance with different properties is formed.
(iii) No new substance is formed.
(iv) The substance undergoes a chemical reaction.
(a) (i) and (ii) (b) (ii) and (iii)
(c) (i) and (iii) (d) (iii) and (iv)

6.. Define the following.
a) Physical change b) Chemical change c)  Rusting
d) Combustion e) weathering, f) erosion
g) ignition temperature

7. Write any two characteristics each of physical and chemical changes.
8. What are the three essential requirements for a combustion process to occur?
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C§ÄÝ®ï ̈ sÀÆvÀ PÀ£Àßr G¥ÀAiÉÆÃV¹ ̧ ÀÆAiÀÄðPÁAwAiÀÄ£ÀÄß MAzÀÄ PÁUÀzÀzÀ ªÉÄÃ É̄ PÉÃA¢æPÀj¹zÁÝ£É.
D PÁUÀzÀ GjAiÀÄ®Ä ¥ÁægÀA©ü¹zÉ. CzÉÃ PÁUÀzÀªÀ£ÀÄß s̈ÀÆvÀPÀ£Àßr E®èzÀAvÉ PÉÃªÀ® À̧ÆAiÀÄð
PÁAwAiÀÄ°è EmÁÖUÀ CzÀÄ GjAiÀÄÄªÀÅ¢®è.
EzÀPÉÌ CvÀåAvÀ À̧ªÀÄÄavÀ «ªÀgÀuÉ K£ÀÄ?
A PÁUÀzÀ GjAiÀÄÄªÀÅzÀPÉÌ ªÀÄÄAZÉ PÀgÀUÀÄvÀÛzÉ.
B s̈ÀÆvÀ PÀ£Àßr DQìd£Àï À̧gÀ§gÁd£ÀÄß ºÉaŅ̃ ÀÄvÀÛzÉ.
C À̧ÆAiÀÄðPÁAw MAzÀÄ aPÀÌ ¸ÁÜ£ÀzÀ ªÉÄÃ É̄ ©zÁÝUÀ ªÀiÁvÀæªÉÃ PÁUÀzÀ À̧ÄqÀÄvÀÛzÉ.
D À̧ÆAiÀÄðPÁAwAiÀÄ£ÀÄß PÉÃA¢æÃPÀj À̧ÄªÀÅzÀjAzÀ PÁUÀzÀ CzÀgÀ zÀºÀ£À vÁ¥ÀªÀ£ÀÄß ̧ ÉÃjPÉÆ¼ÀÄîvÀÛzÉ.
ªÉÄÃtzÀ §wÛAiÀÄ£ÀÄß ̈ É¼ÀV¹zÁUÀ £ÀqÉAiÀÄÄªÀ §zÀ̄ ÁªÀuÉUÀ¼À PÀæªÀÄªÀ£ÀÄß ªÀÄvÀÄÛ CªÀÅUÀ¼À ̧ Àé̈ sÁªÀªÀ£ÀÄß
F PÉ¼ÀV£ÀªÀÅUÀ¼À°è AiÀiÁªÀÅzÀÄ À̧jAiÀiÁV À̧Æa À̧ÄvÀÛzÉ
DAiÉÄÌUÀ¼ÀÄ :
A ªÉÄÃt PÀgÀUÀÄvÀÛzÉ (gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ) → ªÉÄÃtzÀ D« ̧ ÀÄqÀÄvÀÛzÉ. ( s̈ËwPÀ §zÀ̄ ÁªÀuÉ)
B ªÉÄÃt £ÉÃgÀªÁV À̧ÄqÀÄvÀÛzÉ. ( s̈ËwPÀ §zÀ̄ ÁªÀuÉ) → eÁé É̄ K¥ÀðqÀÄvÀÛzÉ. (gÀ̧ ÁAiÀÄ¤PÀ

§zÀ̄ ÁªÀuÉ)
C ªÉÄÃt D«AiÀiÁUÀÄvÀÛzÉ. (gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ) → ªÉÄÃt PÀgÀUÀÄvÀÛzÉ. ( s̈ËwPÀ §zÀ̄ ÁªÀuÉ)
D ªÉÄÃt PÀgÀUÀÄvÀÛzÉ ( s̈ËwPÀ §zÀ̄ ÁªÀuÉ) → §wÛAiÀÄ §½ ªÉÄÃt D«AiÀiÁUÀÄvÀÛzÉ. (gÀ̧ ÁAiÀÄ¤PÀ

§zÀ̄ ÁªÀuÉ)
PÉ¼ÀV£ÀªÀÅUÀ¼À°è s̈ËwPÀ §zÀ̄ ÁªÀuÉUÉ GzÁºÀgÀuÉ  AiÀiÁªÀÅzÀÄ?
A DºÁgÀ fÃtðªÁUÀÄªÀÅzÀÄ B ªÀiÁ£ÀªÀgÀ°è ±Áé À̧QæAiÉÄ.
C PÀnÖUÉ À̧ÄqÀÄªÀÅzÀÄ D ¤ÃgÀÄ D«AiÀiÁUÀÄªÀÅzÀÄ.
F PÉ¼ÀV£ÀªÀÅUÀ¼À°è s̈ËwPÀ §zÀ̄ ÁªÀuÉAiÀÄ ®PÀëtUÀ¼ÀÄ AiÀiÁªÀÅªÀÅ?
i ¥ÀzÁxÀðzÀ ¹Üw §zÀ̄ ÁUÀ§ºÀÄzÀÄ CxÀªÁ §zÀ̄ ÁªÀuÉ E®è¢gÀ§ºÀÄzÀÄ.
ii É̈ÃgÉ É̈ÃgÉ ®PÀëötUÀ¼À£ÀÄß ºÉÆA¢gÀÄªÀ ºÉÆ À̧ ¥ÀzÁxÀð K¥ÀðqÀÄvÀÛzÉ.
iii AiÀiÁªÀÅzÉÃ ºÉÆ À̧ ¥ÀzÁxÀð K¥ÀðqÀÄªÀÅ¢®è.
iv ¥ÀzÁxÀðªÀÅ gÀ̧ Á¬Ä¤PÀ QæAiÉÄUÉ M¼ÀUÁUÀÄvÀÛzÉ.

a i ªÀÄvÀÄÛ ii b ii ªÀÄvÀÄÛ iii
c i ªÀÄvÀÄÛ iii d iii ªÀÄvÀÄÛ iv
FPÉ¼ÀV£ÀªÀÅUÀ¼À£ÀÄß ªÁåSÁå¤¹j.
J) s̈ËwPÀ §zÀ̄ ÁªÀuÉ ©) gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ ©) vÀÄPÀÄÌ »rAiÀÄÄ«PÉ.
r) zÀºÀ£À E) ²vÀ°ÃPÀgÀt J¥sÀï) À̧ªÉvÀ
f) zÀºÀ£À vÁ¥ÀªÀiÁ£À.
s̈ËwPÀ ªÀÄvÀÄÛ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉUÀ½UÉ À̧A§A¢ü¹zÀ AiÀiÁªÀÅzÁzÀgÀÆ JgÀqÀÄ ®PÀëtUÀ¼À£ÀÄß

§gÉ¬Äj.

zÀºÀ£À ¥ÀÀQæAiÉÄ £ÀqÉAiÀÄ®Ä CUÀvÀåªÁzÀ ªÀÄÆgÀÄ ªÀÄÄRåªÁzÀ ¥ÀzÁxÀðUÀ¼ÀÄ AiÀiÁªÀÅªÀÅ?
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9. Fill in the blanks in the following statements:

(i) Nalini observed that the handle of her cycle has got brown deposits. The brown

deposits are due to ________ and this is a________ change.

(ii) Folding a handkerchief is a _________________ change and can be________.

(iii) A chemical process in which a substance reacts with oxygen with evolution of

heat is called _________, and this is a __________ change.

(iv) Magnesium, when burnt in air, produces a substance called __________. The

substance formed is _________ in nature. Burning of magnesium is a

_________ change.

10. Predict which of the following changes can be reversed and which cannot be

reversed. If you are not sure, you may write that down. Why are you not sure

about these?

(i) Stitching cloth to a shirt (ii) Twisting of straight string

(iii) Making idlis from a batter (iv) Dissolving sugar in water

(v) Drawing water from a well (vi) Ripening of fruits

(vii) Boiling water in an open pan (viii) Rolling up a mat

(ix) Grinding wheat grains to flour (x) Forming of soil from rocks

11. State whether the following statements are True or False. In case a statement is

False, write the correct statement.

(i) Melting of wax is necessary for burning a candle. (True/False)

(ii) Collecting water vapour by condensing involves a chemical change.

(True/False)

(iii) The process of converting leaves into compost is a chemical change.

(True/False)

(iv) Mixing baking soda with lemon juice is a chemical change. (True/False)

12.  Are the changes of water to ice and water to steam, physical or chemical? Explain.

13. Natural factors, such as wind, rain, etc., help in the formation of soil from rocks. Is

this change physical or chemical and why?
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.     .      .      .      .      .     .     .     .      .      .      .      .     .    .

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

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

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

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

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

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

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

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

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

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

SÁ° À̧Ü¼ÀUÀ¼À£ÀÄß s̈Àwð ªÀiÁrj.

i £À½¤ vÀ£Àß Ȩ́ÊPÀ®ï ºÁåAr®ï ªÉÄÃ É̄ UÉÆÃ¢ü §tÚzÀ ¤PÉëÃ¥ÀUÀ¼À£ÀÄß UÀªÀÄ¤¹zÀ¼ÀÄ D UÉÆÃ¢ü
§tÚzÀ ¤PÉëÃ¥ÀUÀ¼ÀÄ ________ ¤AzÀ K¥ÀðnÖªÉ ªÀÄvÀÄÛ EzÀÄ MAzÀÄ ________ §zÀ̄ ÁªÀuÉ.

ii PÀgÀ ªÀ̧ ÀÛçªÀ£ÀÄß ªÀÄqÀa EqÀÄªÀÅzÀÄ JA§ÄzÀÄ MAzÀÄ________ §zÀ̄ ÁªÀuÉ ªÀÄvÀÄÛ EzÀ£ÀÄß
________ ªÀiÁqÀ§ºÀÄzÀÄ.

iii) MAzÀÄ ¥ÀzÁxÀð DQìd£Àï£ÉÆA¢UÉ ªÀwð¹ GμÀÚ ©qÀÄUÀqÉ ªÀiÁqÀÄªÀ gÀ̧ ÁAiÀÄ¤PÀ QæAiÉÄAiÀÄ£ÀÄß
________ J£ÀÄßvÁÛgÉ ªÀÄvÀÄÛ EzÀÄ MAzÀÄ ________ §zÀ̄ ÁªÀuÉ.

iv ªÉÄVßÃ¶AiÀÄA£ÀÄß UÁ½AiÀÄ°è Gj¹zÁUÀ ________ JA§ ¥ÀzÁxÀð K¥ÀðqÀÄvÀÛzÉ.  »ÃUÉ
K¥ÀðlÖ ¥ÀzÁxÀð ̧ Àé̈ sÁªÀ jÃvÁå  ________ªÉÄVßÃ¶AiÀÄA GjAiÀÄÄªÀÅzÀÄ ______ §zÀ̄ ÁªÀuÉ.

F PÉ¼ÀV£À §zÀ̄ ÁªÀuÉÉUÀ¼À°è AiÀiÁªÀÅzÀ£ÀÄß wgÀÄV ¥ÀqÉAiÀÄ§ºÀÄzÀÄ ªÀÄÄÛ AiÀiÁªÀÅzÀ£ÀÄß wgÀÄV ¥ÀqÉAiÀÄ¯ÁgÉªÀÅ
H»¹j. MAzÀÄ ªÉÃ¼É ¤ªÀÄUÉ RavÀªÁV w½AiÀÄ¢zÀÝgÉ, CzÀ£ÀÄß À̧ºÀ §gÉAiÀÄ§ºÀÄzÀÄ. CªÀÅUÀ¼À
§UÉÎ ¤ªÀÄUÉ KPÉ RavÀªÁV w½¢®è?

i §mÉÖAiÀÄ£ÀÄß μÀlïð DV ºÉÆ°AiÀÄÄªÀÅzÀÄ. ii £ÉÃgÀªÁzÀ ºÀUÀÎªÀ£ÀÄß À̧ÄgÀÄ½ À̧ÄvÀÄÛªÀÅzÀÄ.

iii »nÖ¤AzÀ Erè vÀAiÀiÁj À̧ÄªÀÅzÀÄ iv À̧PÀÌgÉAiÀÄ£ÀÄß ¤Ãj£À°è PÀgÀV À̧ÄªÀÅzÀÄ.

v ¨Á«¬ÄAzÀ ¤ÃgÀ£ÀÄß vÉÆÃqÀÄªÀÅzÀÄ. vi PÁ¬ÄUÀ¼ÀÄ ºÀuÁÚUÀÄªÀÅzÀÄ.

vii MAzÀÄ vÉgÉzÀ ¥ÁvÉæAiÀÄ°è ¤ÃgÀ£ÀÄß PÀÄ¢ À̧ÄªÀÅzÀÄ. viii ZÁ¥ÉAiÀÄ£ÀÄß À̧ÄvÀÄÛªÀÅzÀÄ.

ix UÉÆÃ¢üAiÀÄ£ÀÄß UÉÆÃ¢ü»mÁÖV ©Ã À̧ÄªÀÅzÀÄ. x ² É̄UÀ½AzÀ ªÀÄtÄÚ K¥ÀðqÀÄªÀÅzÀÄ.

F PÉ¼ÀV£À ªÁPÀåUÀ¼ÀÄ À̧jAiÉÆÃ, vÀ¥ÉÇàÃ w½¹j. MAzÀÄ ªÉÃ¼É vÀ¥ÀÅà DzÀgÉ, À̧jAiÀiÁzÀ ªÁPÀåªÀ£ÀÄß
§gÉ¬Äj.

i ªÉÄÃtzÀ §wÛ GjAiÀÄ®Ä ªÉÄÃtzÀ §wÛ PÀgÀUÀÄªÀÅzÀÄ CªÀ̧ ÀgÀ. ¸Àj vÀ¥ÀÅà

ii ¤ÃgÁ«AiÀÄ£ÀÄß ¸ÁA¢æÃPÀgÀt¢AzÀ À̧AUÀæ» À̧ÄªÀÅzÀÄ MAzÀÄ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ. À̧j vÀ¥ÀÅà

iii J É̄UÀ¼À£ÀÄß ¸ÁªÀAiÀÄªÀ UÉÆ§âgÀªÁV §zÀ̄ Á¬Ä À̧ÄªÀ ¥ÀæQæAiÉÄ MAzÀÄ gÀ̧ ÁAiÀÄ¤PÀ ¥ÀæQæAiÉÄ.
¸Àj vÀ¥ÀÅà

iv É̈ÃQAUÀï Ȩ́ÆÃqÁªÀ£ÀÄß ¤A É̈gÀ̧ ÀzÉÆA¢UÉ É̈gȨ́ ÀÄªÀÅzÀÄ MAzÀÄ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ.
¸Àj vÀ¥ÀÅà

¤ÃgÀÄ ªÀÄAdÄUÀqÀØAiÀiÁV §zÀ̄ ÁUÀÄªÀÅzÀÄ ªÀÄvÀÄÛ ¤ÃgÀÄ D«AiÀiÁV §zÀ̄ ÁUÀÄªÀÅzÀÄ JA§ÄzÀÄ ̈ sËwPÀ
§zÀ̄ ÁªÀuÉUÀ¼ÉÃ CxÀªÁ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉUÀ¼ÉÃ? «ªÀj¹j. 

UÁ½, ªÀÄ¼ÉAiÀÄAvÀºÀ À̧ºÀd §®UÀ¼ÀÄ ² É̄UÀ½AzÀ ªÀÄtÄÚ K¥ÀðqÀ®Ä À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛªÉ. F

§zÀ̄ ÁªÀuÉ s̈ËwPÀªÁzÀÄzÉÃ CxÀªÁ gÀ̧ ÁAiÀÄ¤PÀªÁzÀÄzÉÃ? KPÉ?
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14. Read the following story titled ‘Eco-friendly Prithvi’, and tick the most appropriate
option(s) given in the brackets. Provide a suitable title of your choice for the story.
Prithvi is preparing a meal in the kitchen. He chops vegetables, peels potatoes, and
cuts fruits (physical changes/chemical changes). He collects the seeds, fruits, and
vegetable peels into a clay pot (physical change/chemical change). The fruits, vegetable
peels, and other materials begin to decompose due to the action of bacteria and fungi,
forming compost (physical change/chemical change). He decides to plant seeds in
the compost and water them regularly. After a few days, he notices that the seeds
begin to germinate and small plants start to grow, eventually blooming into colourful
flowers (physical change/chemical change). His eff orts are appreciated by all his
family members.

A C B
15. Some changes are given here. Write physical changes in

the area marked ‘A’ and chemical changes in the area
marked ‘B’. Enter the changes which are both physical
and chemical in the area marked ‘C’.
Process of burning a candle; Tearing of paper; Rusting; Curdling of milk; Ripening
of fruits; Melting of ice; Folding of clothes; Burning of magnesium and Mixing
baking soda with vinegar.

16. The experiments shown in Fig. 5.11 (a, b, c, and d) were performed. Find out in
which case(s) did lime water turn milky and why?

Lime water

(c)

Vinegar and
baking soda

Fig. 5.11

(a)

Lime water

Lemon juice
and vinegar

Vinegar and
common salt

Lemon juice
and baking
soda

Lime water

(b)

Lime water

(d)

Lime water

17. Is curdling of milk a physical or chemical change? Justify your statement.
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.     .      .      .      .      .     .     .     .      .      .      .      . .    .

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

‘JPÉÆÃ ¥sÉæArè ¥ÀÈyé’ JA§ CxÀðªÀ£Àß N¢j ªÀÄvÀÄÛ DªÀgÀtUÀ¼À°è PÉÆqÀ®àlÖ À̧jAiÀiÁzÀ DAiÉÄÌUÀ¼À£ÀÄß
nPÀï ªÀiÁrj. PÀxÉUÉ À̧jAiÀiÁzÀ ºȨ́ ÀgÀ£ÀÄß ¤ÃªÉÃ À̧Æa¹j.
¥ÀÈyé CqÀÄUÉ PÉÆÃuÉAiÀÄ°è DºÁgÀ (Hl) vÀAiÀiÁj À̧ÄwÛzÁÝ£É. DvÀ£ÀÄ D®ÆUÀqÉØ ¹¥Éà vÉUÉAiÀÄÄªÀÅzÀÄ,
vÀgÀPÁjUÀ¼À£ÀÄß PÀvÀÛj À̧ÄªÀÅzÀÄ ªÀÄvÀÄÛ ºÀtÄÚUÀ¼À£ÀÄß PÉÆAiÀÄåªÀÅzÀÄ ªÀiÁqÀÄwÛzÁÝ£É. ( s̈ËwPÀ §zÀ̄ ÁªÀuÉ/
gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ)DvÀ£ÀÄ ©ÃdUÀ¼ÀÄ, ºÀtÄÚUÀ¼ÀÄ ªÀÄvÀÄÛ vÀgÀPÁjUÀ¼À ¹¥ÉàAiÀÄ£ÀÄß ªÀÄtÂÚ£À ¥ÁvÉæAiÀÄ É̄è
À̧AUÀæ» À̧ÄvÁÛ£É. ( s̈ËwPÀ §zÀ̄ ÁªÀuÉ/gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ) ̈ ÁåQÖjAiÀiÁ ªÀÄvÀÄÛ ²°ÃAzÀæUÀ¼À QæAiÉÄUÀ½AzÀ

ºÀtÄÚUÀ¼ÀÄ, vÀgÀPÁjUÀ¼À ¹¥ÉàUÀ¼ÀÄ ªÀÄvÀÄÛ EvÀgÀ ¥ÀzÁxÀðUÀ¼ÀÄ PÉÆ¼ÉvÀÄ ºÉÆÃV ¸ÁªÀAiÀÄªÀ UÉÆ§âgÀ
K¥ÀðqÀÄvÀÛªÉ ( s̈ËwPÀ §zÀ̄ ÁªÀuÉ/gÁ¸ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ). DvÀ£ÀÄ ©ÃdUÀ¼À£ÀÄß ̧ ÁªÀAiÀÄªÀ UÉÆ§âgÀzÀ°è
£ÉqÀ®Ä ªÀÄvÀÄÛ CªÀÅUÀ½UÉ PÀæªÀÄ §zÀÝªÁV ¤ÃgÀÄ ºÁPÀ®Ä ¤tð¬Ä¹PÉÆAqÀ£ÀÄ. PÉ®ªÀÅ ¢£ÀUÀ¼À £ÀAvÀgÀ
©ÃdUÀ¼ÀÄ ªÉÆ¼ÀPÉ §gÀ®Ä ¥ÁægÀA s̈ÀªÁV CªÀÅ aPÀÌ À̧̧ ÀåUÀ¼ÁV É̈¼ÉzÀÄ, CªÀÅUÀ½AzÀ §tÚ §tÚzÀ
ºÀÆUÀ¼ÀÄ «PÀ¹ À̧ÄªÀÅzÀ£ÀÄß ( s̈ËwPÀ §zÀ̄ ÁªÀuÉ/gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉ) CvÀ£ÀÄ UÀªÀÄ¤¹zÀ£ÀÄ. DvÀ£À
¥ÀæAiÀÄvÀßUÀ¼À£ÀÄß DvÀ£À PÀÄlÄA§zÀ J®è À̧zÀ̧ ÀågÀÄ C©ü£ÀA¢¹zÀgÀÄ.
E°è P É®ªÀÅ §zÀ¯ÁªÀuÉU À¼ À£ ÀÄ ß P ÉÆqÀ¯ÁVzÉ. ¨sËwPÀ
§zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß A ¥ÀæzÉÃ±ÀzÀ°è, gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß B

A C B

avÀæ (a, b, c ªÀÄvÀÄÛ d) UÀ¼À°è vÉÆÃj¹zÀ «zsÀªÁV ¥ÀæAiÉÆÃUÀUÀ¼ÀÄ ¤ªÀð» À̧®ànÖªÉ. AiÀiÁªÀ
À̧AzÀ̈ sÀð/ À̧AzÀ̈ sÀðUÀ¼À°è À̧ÄtÚzÀ w½ ¤ÃgÀÄ ºÁ°£ÀAvÉ §zÀ̄ ÁUÀÄvÀÛzÉ? KPÉ?

(c) avÀæ  5.11

(a) (b)

(d)

ªÉ¤UÀgï ªÀÄvÀÄÛ
CqÀÄUÉ Ȩ́ÆÃqÀ
À̧ÄtÚzÀ ¤ÃgÀÄ

¤A É̈gÀ̧ À ªÀÄvÀÄÛ
ªÉ¤UÀgï

ªÉ¤UÀgï ªÀÄvÀÄÛ
G¥ÀÅà

¤A¨ÉgÀ¸À ªÀÄvÀÄÛ
CqÀÄUȨ́ ÉÆÃqÀ

À̧ÄtÚzÀ ¤ÃgÀÄ

À̧ÄtÚzÀ ¤ÃgÀÄ À̧ÄtÚzÀ ¤ÃgÀÄ

¥ÀæzÉÃ±ÀzÀ°è §gÉ¬Äj. ºÁUÉAiÉÄÃ s̈ËwPÀ ªÀÄvÀÄÛ gÀ̧ ÁAiÀÄ¤PÀ
JgÀqÀÆ DzÀªÀÅUÀ¼À£ÀÄß C ¥ÀæzÉÃ±ÀzÀ°è §gÉ¬Äj.
ªÉÄÃtzÀ §wÛAiÀÄ£ÀÄß ¨É¼ÀV¸ÀÄªÀ «zsÁ£À, PÁUÀzÀªÀ£ÀÄß
ºÀjAiÀÄÄªÀÅzÀÄ, vÀÄPÀÄÌ »rAiÀÄÄªÀÅzÀÄ, ºÁ®Ä ªÉÆ¸ÀgÁV
§zÀ̄ ÁUÀÄªÀÅzÀÄ, PÁ¬ÄUÀ¼ÀÄ ºÀuÁÚV §zÀ̄ ÁUÀÄªÀÅzÀÄ, ªÀÄAdÄ
PÀgÀUÀÄªÀÅzÀÄ, §mÉÖUÀ¼À£ÀÄß ªÀÄqÀZÀÄªÀÅzÀÄ, ªÉÄVßÃ¶AiÀÄA vÀAwAiÀÄ£ÀÄß
À̧ÄqÀÄªÀÅzÀÄ, ªÀÄvÀÄÛ CqÀÄUÉ ̧ ÉÆÃqÁªÀ£ÀÄß «£ÉUÀgÀï£À°è ̈ ÉgȨ́ ÀÄªÀÅzÀÄ.

17. ºÁ®Ä ªÉÆ À̧gÁV §zÀ̄ ÁUÀÄªÀÅzÀÄ JA§ÄzÀÄ s̈ËwPÀ §zÀ̄ ÁªÀuÉAiÀiÁ CxÀªÁ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉAiÀiÁ?
¤ªÀÄä GvÀÛgÀªÀ£ÀÄß À̧ªÀÄyð¹j.
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Write a message on a piece of paper using lemon juice as ink and let it dry. The
message will become invisible. Now use a warm iron over the paper (or hold the
paper over the flame of a candle, taking care that it does not catch fire). The invisible
letters turn dark brown as the paper gets warm. Can any of these changes be
reversed?

      Caution — Perform this activity under the supervision of an adult.
Observe the activities going on in the kitchen and note any changes that can be
reversed. Are these physical or chemical changes?
Yeast is added while baking bread to make it fluff y and soft. How does yeast
work? Try and find out!

Take a small bottle, some sugar, fresh yeast, water, and a balloon. Make a
sugar solution in the bottle by mixing two teaspoons of sugar and a small
amount of water. Now add a spoonful of yeast and cover the mouth of the
bottle with a balloon. Leave it undisturbed for about an hour.
What do you observe?
Carefully take off the balloon, holding its mouth tightly closed and attach it to
another small bottle containing freshly prepared lime water. Shake the bottle
so that the contents of the balloon get mixed with lime water.
What do you observe?
What can you conclude from this experiment?
Identify all the changes occurring in the experiment and state which of them
are physical and chemical changes.

Chameleons change colour to blend in with their surroundings and also when they
are angry or sense danger (Fig. 5.12). Is this a change that can be reversed? Explore
from the internet or from your school library.

Exploratory Projects

Fig. 5.12: Chameleons
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¤A É̈gÀ̧ ÀªÀ£ÀÄß EAPï£ÀAvÉ §¼À¹ PÁUÀzÀzÀ ªÉÄÃ É̄ À̧AzÉÃ±ÀªÀ£ÀÄß §gÉzÀÄ MtV¹j. D À̧AzÉÃ±À
PÁtÂ̧ ÀÄªÀÅ¢®è. FUÀ ̈ ÉZÀÑ£ÉAiÀÄ E¹Ûç¥ÉnÖUÉAiÀÄ£ÀÄß PÁUÀzÀzÀ ªÉÄÃ É̄ Dr¹j. CxÀªÁ PÁUÀzÀªÀ£ÀÄß ªÉÄÃtzÀ
§wÛAiÀÄ eÁé̄ ÉAiÀÄ ªÉÄÃ É̄ »rzÀÄPÉÆ½îj. PÁUÀzÀPÉÌ eÁé̄ É vÁPÀzÀAvÉ eÁUÀævÉ ªÀ»¹j).PÁUÀzÀ ©¹AiÀiÁzÀAvÉ̄ Áè
EzÀPÉÌ ªÀÄÄAZÉ PÁtÂ̧ ÀzÀ CPÀëögÀUÀ¼ÀÄ FUÀ UÉÆÃ¢ü §tÚzÀ°è PÁtÂ̧ ÀÄvÀÛªÉ. F §zÀ̄ ÁªÀuÉUÀ¼À°è ¤Ã£ÀÄ
AiÀiÁªÀÅzÀ£ÁßzÀgÀÆ wgÀÄV ¥ÀqÉAiÀÄ§ É̄èAiÀiÁ?
JZÀÑjPÉ: F ZÀlÄªÀnPÉAiÀÄ£ÀÄß »jAiÀÄgÀ ¥ÀAiÀÄðªÉÃPÀëuÉAiÀÄ°è ªÀiÁrj.
CqÀÄUÉ PÉÆÃuÉAiÀÄ°è £ÀqÉAiÀÄÄªÀ ZÀlÄªÀnPÉUÀ¼À£ÀÄß UÀªÀÄ¤¹j. CªÀÅUÀ¼À°è wgÀÄV ¥ÀqÉAiÀÄ§®è
§zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß £ÀªÀÄÆ¢¹j. EªÀÅ s̈ËwPÀ §zÀ̄ ÁªÀuÉUÀ¼ÉÃ CxÀªÁ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉUÀ¼Á?
É̈æqÀï vÀAiÀiÁj À̧ÄªÁUÀ CªÀÅ ªÀÄÈzÀÄªÁVgÀ®Ä »nÖUÉ F À̧Ö£ÀÄß PÀ̄ Ȩ́ ÀÄvÁÛgÉ. F À̧Öï ºÉÃUÉ PÉ® À̧ ªÀiÁqÀÄvÀÛzÉ?

¥ÀæAiÀÄwß¹j ªÀÄvÀÄÛ w½zÀÄPÉÆ½îj.
MAzÀÄ aPÀÌ ¹Ã Ȩ́, À̧é®à À̧PÀÌgÉ, vÁeÁ EgÀÄªÀ F À̧Öï, ¤ÃgÀÄ, MAzÀÄ §®Æ£Àï vÉUÉzÀÄPÉÆ½îj.
À̧é®à¤ÃjUÉ JgÀqÀÄ nÃ À̧Æà£ï À̧PÀÌgÉ Ȩ́Ãj¹, zÁæªÀt vÀAiÀiÁj¹j. EzÀPÉÌ MAzÀÄ ZÀªÀÄZÉ F¸ïÖ
Ȩ́Ãj¹, ¹Ã Ȩ́ ¨Á¬ÄUÉ ªÀÄÄZÀÑ¼ÀzÀAvÉ MAzÀÄ §®Æ£Àï£ÀÄß PÀnÖj. MAzÀÄ UÀAmÉ PÁ® EzÀ£ÀÄß

PÀzÀ° À̧zÀAvÉ Erj. ¤ÃªÉÃ£ÀÄ UÀªÀÄ¤¹¢ÝÃj?
eÁUÀævÉAiÀiÁV §®Æ£Àï ªÀÄÆwAiÀÄ£ÀÄß »rzÀÄPÉÆAqÀÄ CzÀ£ÀÄß DUÀvÁ£É vÀAiÀiÁj¹zÀ À̧ÄtÚzÀ
w½¤ÃgÀÄ EgÀÄªÀ E£ÉÆßAzÀÄ ¹Ã Ȩ́AiÀÄ ¨Á¬ÄUÉ PÀnÖj. §®Æ£Àï£À°è£À ¥ÀzÁxÀðUÀ¼ÀÄ À̧ÄtÚzÀ
w½AiÉÆA¢UÉ Ȩ́ÃgÀÄªÀAvÉ ZÉ£ÁßV PÀzÀ°¹j.
¤ÃªÉÃ£ÀÄ UÀªÀÄ¤¹¢ÝÃj?
F ¥ÀæAiÉÆÃUÀ¢AzÀ ¤ÃªÉÃ£ÀÄ ¤zsÀðj À̧ÄwÛÃj?
F ¥ÀæAiÉÆÃUÀzÀ°è GAmÁzÀ J¯Áè §zÁ®ªÀuÉUÀ¼À£À£ÀÄ UÀÄwð¹j ªÀÄvÀÄÛ CªÀÅUÀ¼À°è AiÀiÁªÀÅªÀÅ
s̈ËwPÀ §zÀ̄ ÁªÀuÉAiÉÆÃ AiÀiÁªÀÅzÀÄ gÀ̧ ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉAiÉÆÃ UÀÄwð¹j.

H À̧gÀªÀ½î (UÉÆÃ À̧ÄA É̈) UÀ¼ÀÄ vÀªÀÄä ¥Àj À̧gÀPÉÌ ºÉÆA¢PÉÆ¼Àî®Ä ªÀÄvÀÄÛ PÉÆÃ¥À¢AzÀ EzÁÝUÀ CxÀªÁ
¥ÀæªÀiÁzÀªÀ£ÀÄß UÀÄwð¹zÁUÀ CªÀÅ §tÚUÀ¼À£ÀÄß §zÀ̄ Á¬Ä À̧ÄvÀÛªÉ. (avÀæ 5.12) EzÀÄ wgÀÄV ¥ÀqÉAiÀÄ§®è
§zÀ̄ ÁªÀuÉ DUÀÄvÀÛzÉAiÉÄ? CAvÀeÁð® CxÀªÁ ¤ªÀÄä ¥ÁoÀ±Á É̄AiÀÄ UÀæAxÁ®AiÀÄzÀ°è EzÀ£ÀÄß C£ÉéÃ¶¹j.

C£ÉéÃμÀuÁvÀäPÀ AiÉÆÃd£ÁPÁAiÀÄðUÀ¼ÀÄ

   avÀæ 5.12 H À̧gÀªÀ½î
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Latha stood in front of the mirror and felt worried. She had noticed a small red spot
on her cheek and some changes in her face. “Why am I looking so different these days?” she
murmured sadly.

Her mother noticed her concern and smiled softly. “Latha, don’t worry,” her mother
said kindly. These changes are normal part of growing up. It happens to everyone at your
age. Why don’t you ask your teacher about the changes? Then Latha decided to ask her
biology teacher about her changes.

Do any of you have similar doubts? Let us learn about this.
It is quite unlikely that a seedling will develop the ability to produce its own seeds

immediately after germination. It needs to grow and reach maturity before it becomes capable
of producing seeds. Similarly, animals also need to grow and reach maturity before they can
reproduce. Some animals lay eggs that hatch into young ones, while others, like humans,
give birth directly to young ones. In both cases, the young ones gradually grow in size and
develop over time.

Learners will be able to...

Understands physical changes before and after attaining teenage.(CG-4)
Analyze mood swings with reference to hormonal shift.(CG-4)
Recall components of food that helps for keeping them healthy.(CG-5)
Create awareness   about substance abuse.(CG-5)
Explain importance of personal hygiene.(CG-5)
Apply Life skills such as problem solving and decision making.(CG-4)

66666 Adolescence
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®vÀ PÀ£ÀßrAiÀÄ ªÀÄÄAzÀÄ ¤AvÀÄ aAw À̧ÄwÛzÁÝ¼É. DPÉAiÀÄÄ vÀ£Àß PÉ£ÉßAiÀÄ ªÉÄÃ°£À PÉA¥À£É ªÀÄZÉÑ
ªÀÄvÀÄÛ vÀ£Àß ªÀÄÄRzÀ°è PÉ®ªÀÅ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß UÀªÀÄ¤¹zÁÝ¼É.  EwÛÃa£À ¢£ÀUÀ¼À°è £Á£ÀÄ KPÉ «©ü£ÀßªÁV
PÁtÄwÛzÉÝÃ£É ? JAzÀÄ zÀÄBR¢AzÀ UÉÆtVzÀ¼ÀÄ.

CªÀ¼À vÁ¬Ä CªÀ¼À PÁ¼ÀfAiÀÄ£ÀÄß UÀªÀÄ¤¹ ªÀÄÈzÀÄªÁV ªÀÄÄUÀÄ¼ÀßPÀÌ¼ÀÄ. ‘‘®vÁ aAw À̧̈ ÉÃqÀ’’. CªÀ¼À
vÁ¬Ä ¦æÃw¬ÄAzÀ ºÉÃ½zÀ¼ÀÄ. F §zÀ̄ ÁªÀuÉUÀ¼ÀÄ É̈¼ÀªÀtÂUÉAiÀÄ°è ¸ÁªÀiÁ£ÀåªÁV £ÀqÉAiÀÄÄvÀÛªÉ.  EzÀÄ
¤ªÀÄä ªÀAiÀÄ¹ì£À°è J®èjUÀÆ À̧A s̈À« À̧ÄvÀÛzÉ.  ¤ÃªÀÅ ¤ªÀÄä ²PëÀPÀgÀ£ÀÄß CªÀÅUÀ¼À §UÉÎ KPÉ PÉÃ¼À̈ ÁgÀzÀÄ?
£ÀAvÀgÀ ®vÁ vÀ£Àß §zÀ̄ ÁªÀuÉUÀ¼À §UÉÎ vÀ£Àß fÃªÀ±Á À̧Ûç ²PëÀQAiÀÄ£ÀÄß PÉÃ¼À®Ä ¤zsÀðj¹zÀgÀ¼ÀÄ.

¤ªÀÄä°è AiÀiÁjUÁzÀgÀÆ EAvÀºÀ À̧AzÉÃºÀUÀ¼ÀÄ EªÉAiÀiÁ ? £ÁªÀÅ EzÀgÀ §UÉÎ w½zÀÄPÉÆ¼ÉÆîÃt.
MAzÀÄ ©ÃdªÀÅ ªÉÆ¼ÀPÉAiÉÆqÉzÀ vÀPëÀtªÉÃ vÀ£ÀßzÉÃ ©ÃdUÀ¼À£ÀÄß GvÁà¢ À̧ÄªÀ ¸ÁªÀÄxÀåðªÀ£ÀÄß

C©üªÀÈ¢Þ¥Àr¹PÉÆ¼ÀÄîªÀÅzÀÄ C¸ÁzsÀå.  ©ÃdUÀ¼À£ÀÄß GvÁà¢ À̧ÄªÀ  ªÉÆzÀ®Ä CzÀÄ É̈¼ÉzÀÄ ¥Àæ§ÄzÀÞvÉAiÀÄ£ÀÄß
vÀ®Ä¥À̈ ÉÃPÀÄ.  CzÉÃjÃw, ¥ÁætÂUÀ¼ÀÄ ̧ ÀºÀ ̧ ÀAvÁ£ÉÆÃvÀàwÛ GAlÄªÀiÁqÀÄªÀ ªÉÆzÀ®Ä ̈ É¼ÉzÀÄ ¥Àæ§ÄzÀÞvÉAiÀÄ£ÀÄß
vÀ®Ä¥À̈ ÉÃPÀÄ.  PÉ®ªÀÅ ¥ÁætÂUÀ¼ÀÄ ªÉÆmÉÖUÀ¼À£ÀÄß EqÀÄvÀÛªÉ CªÀÅ MqÉzÀÄ ªÀÄjUÀ¼ÀÄ ºÉÆgÀ§gÀÄvÀÛªÉ.  E£ÀÄß
PÉ®ªÀÅ ªÀiÁ£ÀªÀgÀAvÉ £ÉÃgÀªÁV ªÀÄjUÀ¼À£ÀÄß d£Àä ¤ÃqÀÄvÀÛªÉ.  JgÀqÀÆ À̧AzÀ̈ sÀðUÀ¼À°è ªÀÄjUÀ¼ÀÄ PÀæªÉÄÃt
UÁvÀæzÀ°è É̈¼ÉAiÀÄÄvÀÛªÉ ªÀÄvÀÄÛ PÁ®PÀæªÉÄÃt É̈¼ÉzÀÄ C©üªÀÈ¢Þ ºÉÆAzÀÄvÀÛªÉ.

C s̈Áå À̧PÀgÀÄ....
ºÀ¢ºÀgÉAiÀÄPÉ Ì §gÀÄªÀ ªÉÆzÀ®Ä ªÀÄvÀÄ Û £ÀAvÀgÀzÀ zÉÊ»PÀ §zÀ¯ÁªÀuÉUÀ¼À£ÀÄß
CxÀðªÀiÁrPÉÆ¼ÀÄîvÁÛgÉ. CG-4
ºÁªÉÆÃð£ÀÄUÀ¼À §zÀ̄ ÁªÀuÉUÉ ̧ ÀA§A¢ü¹zÀAvÉ GAmÁUÀÄªÀ ªÀiÁ¤¹PÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß
«±ÉèÃ¶ À̧ÄvÁÛgÉ. CG-4
DgÉÆÃUÀåªÁVgÀ®Ä À̧ºÁAiÀÄ ªÀiÁqÀÄªÀ DºÁgÀzÀ CA±ÀUÀ¼À£ÀÄß £É£À¦¹PÉÆ¼ÀÄîvÁÛgÉ. CG-5
ªÀiÁzÀPÀ ªÀ̧ ÀÄÛUÀ¼À zÀÄgÀÄ¥ÀAiÉÆÃUÀzÀ §UÉÎ eÁUÀÈw ªÀÄÆr À̧ÄvÁÛgÉ. CG-5
ªÉÊAiÀÄQÛPÀ £ÉÊªÀÄð®åzÀ ªÀÄºÀvÀéªÀ£ÀÄß «ªÀj À̧ÄvÁÛgÉ. CG-5
À̧ªÀÄ Ȩ́å ¥ÀjºÁgÀ, ¤zsÁðgÀ vÉUÉzÀÄPÉÆ¼ÀÄîªÀÅzÀAvÀºÀ fÃªÀ£À PË±À®åUÀ¼À£ÀÄßC£Àé¬Ä¹PÉÆ¼ÀÄîvÁÛgÉ. CG-4
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The journey of life of a human can be
divided into different stages—infancy,
childhood, adolescence, adulthood, and old
age. Each person experiences these stages
at their own pace, and the duration of each
stage may vary from one individual to
another. From infancy to adulthood, our
bodies undergo various changes. Until
around 10–12 years of age, most changes are related to height and weight. After this,
other noticeable changes begin to occur, marking the onset of Adolescence. This is a
period of rapid growth and development, typically occurring between the ages of 10–
19. During adolescence, the body prepares for adulthood.

Humans, like most other living beings, can not reproduce immediately after their birth.
Their bodies need to grow and reach a stage of maturity to be able to reproduce.

As humans grow and develop, they experience significant physical, emotional,
and behavioural changes, along with the ability to reproduce. Some of these changes
may be quite clearly observable, while others occur internally and may go unnoticed.
In this chapter, you will explore adolescence, understand its importance, and learn how
to handle it with a sense of responsibility.

During the summer vacation, Vivek visited his grandparents. As he entered the house,
his 12-year-old cousin, Yamini came running to greet him.

Take a jar and some paper slips.
Write down the changes you can notice among students as they go from Grades
5 to 8. These could be related to height, strength, behaviour, or any other aspect.
Please avoid writing names on the slips.

Activity 6.1: Let us discuss

You have become
so tall, Yamini!

Vivek, you have a
thin moustache
now!

Your voice also
changed!

Let us try to understand this interesting conversation between Vivek and
Yamini.

6.1 Growing With Age: The Teenage
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ªÀiÁ£ÀªÀ fÃªÀ£À ¥ÀæAiÀiÁtªÀ£ÀÄß ««zsÀ ºÀAvÀUÀ¼ÁV
« s̈Àf À̧§ºÀÄzÀÄ.  CªÀÅ ±ÉÊ±ÀªÁªÀ̧ ÉÜ, ̈ Á®å, ºÀ¢ºÀgÉAiÀÄ,
¥sËæqsÁªÀ¸ÉÜ ªÀÄvÀÄÛ ªÀÈzÁÞ¥Àå ¥ÀæwAiÉÆ§â ªÀåQÛAiÀÄÄ F
ºÀAvÀUÀ¼À£ÀÄß vÀ£ÀßzÉÃ DzÀ jÃwAiÀÄ°è C£ÀÄ s̈À« À̧ÄvÁÛgÉ
ªÀÄvÀÄÛ ¥ÀæwºÀAvÀzÀ CªÀ¢üAiÀÄÄ M§â ªÀåQÛ¬ÄAzÀ E£ÉÆß§âjUÉ
©ü£ÀßªÁVgÀÄvÀÛzÉ.  ±ÉÊ±ÀªÁ Ȩ́Ü¬ÄAzÀ ¥ËæqsÁªÀ̧ ÉÜAiÀÄªÀgÉUÉ,
vÀªÀÄä zÉÃºÀªÀÅ ««zsÀ §zÀ̄ ÁªÀuÉUÀ½UÉ M¼ÀUÁUÀÄvÀÛzÉ.
¸ÀÄªÀiÁgÀÄ 10 -12 ªÀμ ÀðªÀAiÀÄ¹ì£ÀªÀgÉUÉ, ºÉaÑ£À
§zÀ̄ ÁuÉUÀ¼ÀÄ JvÀÛgÀ ªÀÄvÀÄÛ vÀÆPÀPÉÌ  À̧A§A¢ü¹ªÉ.  £ÀAvÀgÀ EvÀgÀ UÀªÀÄ£ÁºÀð §zÀ̄ ÁªÀuÉUÀ¼ÀÄ À̧A s̈À« À̧®Ä
¥ÁægÀA©ü̧ ÀÄvÀÛªÉ.  EzÀÄ ºÀ¢ºÀgÉAiÀÄzÀ DgÀA s̈ÀªÀ£ÀÄß ̧ ÀÆa À̧ÄvÀÛzÉ.  ºÀ¢ºÀgÉAiÀÄ JA§ÄzÀÄ ªÉÃUÀªÁV ̈ É¼ÉAiÀÄÄªÀ
ªÀÄvÀÄÛ C©üªÀÈ¢Þ ºÉÆAzÀÄªÀ ºÀAvÀ, ¸ÁªÀiÁ£ÀåªÁV 10 - 19 ªÀμÀðUÀ¼À £ÀqÀÄªÉ £ÀqÉAiÀÄÄvÀÛzÉ. F ºÀAvÀzÀ°è
zÉÃºÀªÀÅ ¥ËæqsÀºÀAvÀPÉÌ ¹zÀÞªÁUÀÄvÀÛzÉ.

EvÀgÀ fÃ«UÀ¼ÀAvÉ ªÀiÁ£ÀªÀgÀÄ ̧ ÀºÀ ºÀÄnÖzÀ vÀPëÀtªÉÃ ̧ ÀAvÁ£ÉÆÃvÀàwÛ ªÀiÁqÀ®Ä ̧ ÁzsÀå«®è.  ̧ ÀAvÁ£ÉÆÃvÀàwÛ
ªÀiÁqÀ®Ä ¸ÁzsÀåªÁUÀÄªÀAvÉ CªÀgÀÄ É̈¼ÉzÀÄ ¥Àæ§ÄzÀÞvÉAiÀÄ ºÀAvÀªÀ£ÀÄß vÀ®Ä¥À̈ ÉÃPÀÄ.

ªÀiÁ£ÀªÀgÀÄ É̈¼ÉzÀÄ C©üªÀÈ¢Þ ºÉÆAzÀÄwÛzÀÝAvÉ, CªÀgÀÄ À̧AvÁ£ÉÆÃvÀàwÛ ªÀiÁqÀÄªÀ ¸ÁªÀÄxÀåðzÀ eÉÆvÉUÉ
UÀªÀÄ£ÁºÀð, zÉÊ»PÀ, s̈ÁªÀ£ÁvÀäPÀ, £ÀqÀªÀ½PÉAiÀÄ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß ºÉÆAzÀÄvÁÛgÉ.  F §zÀ̄ ÁªÀuÉUÀ¼À°è PÉ®ªÀÅ
À̧àμÀÖªÁV UÀªÀÄ¤ À̧§ºÀÄzÁzÀªÀÅUÀ¼ÀÄ, E£ÀÄß PÉ®ªÀÅ DAvÀjPÀªÁV À̧A s̈À« À̧ÄvÀÛªÉ ªÀÄvÀÄÛ UÀªÀÄ¤ À̧zÉÃ EgÀ§ºÀÄzÀÄ.

F CzsÁåAiÀÄzÀ°è ¤ÃªÀÅ ºÀ¢ºÀgÉAiÀÄªÀgÀ£ÀÄß C£ÉéÃ¶ À̧ÄwÛÃj.  CzÀgÀ ªÀÄºÀvÀéªÀ£ÀÄß CxÀðªÀiÁrPÉÆ¼ÀÄîwÛÃj ªÀÄvÀÄÛ
dªÁ¨ÁÝjAiÀÄÄvÀ ¥ÀæeÉÕAiÉÆA¢UÉ CzÀ£ÀÄß ºÉÃUÉ ¤ªÀð» À̧̈ ÉÃPÉAzÀÄ PÀ°AiÀÄÄ«j.

MAzÀÄ eÁr ªÀÄvÀÄÛ PÉ®ªÀÅ PÁUÀzÀzÀ vÀÄAqÀÄUÀ¼À£ÀÄß vÉUÉzÀÄPÉÆ½î.
5 jAzÀ 8£ÉÃ vÀgÀUÀwAiÀÄªÀgÉUÉ «zÁåyðUÀ¼À°è UÀªÀÄ¤ À̧§ºÀÄzÁzÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß  §gÉ¬Äj.
EªÀÅ JvÀÛgÀ, ±ÀQÛ, £ÀqÀªÀ½PÉ CxÀªÁ EvÀgÉ AiÀiÁªÀÅzÉÃ CA±ÀPÉÌ ̧ ÀA§A¢ü¹gÀ§ºÀÄzÀÄ.  zÀAiÀÄ«lÄÖ
aÃnUÀ¼À°è ºȨ́ ÀgÀÄUÀ¼À£ÀÄß §gÉAiÀÄ É̈Ãr.

ZÀlÄªÀnPÉ £Á«ÃUÀ ZÀað Ȩ́ÆÃt

¤Ã£ÀÄ vÀÄA¨Á
JvÀÛgÀªÁV¢ÝÃAiÀÄ
AiÀiÁ«Ä¤

«ªÉÃPï ¤£ ÀU É FUÀ
vÉ¼ÀîV£À «ÄÃ Ȩ́ §A¢zÉ !

¤£Àß zsÀé¤AiÀÄÆ
§zÀ̄ ÁVzÉ !

«ªÉÃPï ªÀÄvÀÄÛ AiÀiÁ«Ä£À ªÀÄzsÉå £ÀqÉzÀ F D À̧QÛPÀgÀªÁzÀ À̧A s̈ÁμÀuÉAiÀÄ£ÀÄß £ÁªÀÅ CxÀðªÀiÁrPÉÆ¼Àî®Ä
¥ÀæAiÀÄwß Ȩ́ÆÃt.

ªÀAiÀÄ¹ìUÉ vÀPÀÌAvÉ É̈¼ÉAiÀÄÄªÀÅzÀÄ : ºÀ¢ºÀgÉAiÀÄ

É̈Ã¹UÉ ¢£ÀUÀ¼À°è «ªÉÃPï vÀ£Àß CfÓ vÁvÀgÀ£ÀÄß £ÉÆÃqÀ®Ä ºÉÆÃzÀ£ÀÄ. CªÀ£ÀÄ ªÀÄ£ÉAiÉÆ¼ÀUÉ ¥ÀæªÉÃ² À̧ÄwÛzÀÝAvÉ
CªÀ£À 12 ªÀμÀðzÀ Ȩ́ÆÃzÀj À̧A§A¢ü AiÀiÁ«Ä¤ CªÀ£À£ÀÄß ¸ÁéUÀw À̧®Ä Nr §AzÀ¼ÀÄ.
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Changes in body structure, weight gain, and strength
As boys grow, it might be seen that along with growing
taller, they gain weight, their shoulders might become a bit
broader, and their chests may get wider.
Girls also undergo changes in height and weight, and other
body changes like development  of breasts.

Table 6.1: Most common changes during growing up

S.No. Change Your observations

1. Height

2. Weight and strength

3. Appearance

4. ......

Increase in height
From birth, our body undergoes continuous growth and
development including an increase in height. However,
the increase in height becomes more prominent during
adolescence.

Fold the slips and place them in the jar.
Mix all the slips received from the students in the class and unfold the collected slips
one by one. Based on the information on the slips, discuss the changes with the
students in the class.
What were the most commonly observable changes among students, as mentioned

on the slips? List these in Table 6.1.

Have you also experienced some of these changes? If yes, then it is because you
are also reaching this stage gradually. This stage starts around 10 years of age and can
continue up to the age of 19. It is usually a stage of development between childhood and
adulthood, and is called adolescence.

While analysing Table 6.1, you might have noticed the following:
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JvÀÛgÀzÀ°è ºÉZÀÑ¼À 

ºÀÄnÖzÁV¤AzÀ, £ÀªÀÄä zÉÃºÀªÀÅ ¤gÀAvÀgÀ É̈¼ÀªÀtÂUÉ ªÀÄvÀÄÛ C©üªÀÈ¢ÞUÉ
M¼ÀUÁUÀÄvÀÛzÉ. DzÀgÉ JvÀÛgÀzÀ°è ºÉZÀÑ¼À ºÀ¢ºÀgÉAiÀÄzÀ°è ªÀÄvÀÛμÀÄÖ ̧ ÀàμÀÖªÁV
PÁtÂ̧ ÀÄvÀÛzÉ.

aÃnUÀ¼À£ÀÄß ªÀÄqÀa eÁrAiÀÄ°è ºÁQj.
vÀgÀUÀwAiÀÄ J¯Áè «zÁåyðUÀ½AzÀ ¥ÀqÉzÀ aÃnUÀ¼À£ÀÄß «Ä±Àæt ªÀiÁr ªÀÄvÀÄÛ À̧AUÀæ»¹zÀ aÃnUÀ¼À£ÀÄß
MAzÉÆAzÁV ©aÑ N¢j.  aÃnUÀ¼À°è£À ªÀiÁ»wAiÀÄ£ÀÄß DzsÀj¹ vÀgÀUÀwAiÀÄ°è£À «zÁåyðUÀ¼ÉÆA¢UÉ
§zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß ZÀað¹j.
D aÃnUÀ¼À°è G É̄èÃT¹zÀAvÉ «zÁåyðUÀ¼À°è ̧ ÁªÀiÁ£ÀåªÁV PÀAqÀÄ§gÀÄªÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ AiÀiÁªÀÅªÀÅ?
EªÀÅUÀ¼À£ÀÄß PÉÆÃμÀÖPÀ 6.1gÀ°è ¥ÀnÖ ªÀiÁrj.

PÉÆÃμÀÖPÀ É̈¼ÉAiÀÄÄªÁUÀ £ÀqÉAiÀÄÄªÀ CvÀåAvÀ ¸ÁzsÁgÀt §zÀ̄ ÁªÀuÉUÀ¼ÀÄ

zÉÃºÀzÀ gÀZÀ£É, vÀÆPÀ ºÉZÁÑUÀÄªÀÅzÀÄ ªÀÄvÀÄÛ §®zÀ°è §zÀ̄ ÁªÀuÉUÀ¼ÀÄ

ºÀÄqÀÄUÀgÀÄ É̈¼ÉzÀAvÉ CªÀgÀÄ JvÀÛgÀªÁUÀÄªÀÅzÀgÀ eÉÆvÉUÉ vÀÆPÀ ºÉZÁÑUÀÄªÀÅzÀÄ.
CªÀgÀ ¨sÀÄdUÀ¼ÀÄ ¸Àé®à CUÀ®ªÁUÀÄªÀÅzÀÄ ªÀÄvÀÄÛ JzÉ «±Á®ªÁUÀÄªÀÅzÀ£ÀÄß
UÀªÀÄ¤¹gÀ§ºÀÄzÀÄ.

ºÀÄqÀÄVAiÀÄgÀÄ PÀÆqÀ JvÀÛgÀ ªÀÄvÀÄÛ vÀÆPÀzÀ°è §zÀ̄ ÁªÀuÉUÀ¼ÀÄ, À̧Û£ÀUÀ¼À
É̈¼ÀªÀtÂUÉAiÀÄAvÀºÀ zÉÊ»PÀ §zÀ̄ ÁªÀuÉUÀ½UÉ M¼ÀUÁUÀÄvÁÛgÉ.

   PÀæ. À̧A      §zÀ̄ ÁªÀuÉ                                 ¤ªÀÄä ¥Àj²Ã®£ÉUÀ¼ÀÄ

1. JvÀÛgÀ

2. vÀÆPÀ ªÀÄvÀÄÛ ±ÀQÛ

3. gÀÆ¥À

4. ......

F §zÀ̄ ÁªÀuÉUÀ¼À°è PÉ®ªÀ£ÀÄß ¤ÃªÀÇ À̧ºÀ C£ÀÄ s̈À«¹¢ÝÃgÁ? ºËzÀÄ JAzÁzÀgÉ ¤ÃªÀÅ F ºÀAvÀªÀ£ÀÄß
PÀæªÉÄÃt vÀ®Ä¥ÀÅªÀÅzÀjAzÀ EzÀÄ ̧ ÀA s̈À« À̧ÄvÀÛzÉ.  F ºÀAvÀªÀÅ ̧ ÀÄªÀiÁgÀÄ 10 ªÀμÀð ªÀAiÀÄ¹ì£À°è ¥ÁægÀA s̈ÀªÁV 19
ªÀμÀð ªÀAiÀÄ¹ì£ÀªÀgÉUÉ  ªÀÄÄAzÀÄªÀgÉAiÀÄ§ºÀÄzÀÄ.  EzÀÄ ¸ÁªÀiÁ£ÀåªÁV ¨Á®å ªÀÄvÀÄÛ ¥ËæqsÁªÀ̧ ÉÜ ºÀAvÀUÀ¼À
£ÀqÀÄ«£À É̈¼ÉªÀtÂUÉAiÀÄ ºÀAvÀªÁVzÉ.  EzÀ£ÀÄß ºÀ¢ºÀgÉAiÀÄ JAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ.

PÉÆÃμÀÖPÀ £ÀÄß «±ÉèÃ¶ À̧ÄªÁUÀ ¤ÃªÀÅ PÉ¼ÀV£À CA±ÀUÀ¼À£ÀÄß UÀªÀÄ¤¹ EgÀÄwÛÃj.
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Changes in voice
In adolescent boys, the growth of the voice box leads to a voice that
sounds hoarse. The voice box is a structure in our throat that helps us
to speak. The growth may be seen as a bump in the throat region and
is called the Adam’s apple. However, it is not noticeable in every
individual. The voice box also grows in adolescent girls but it is not
as big as in the boys, leading to only slight changes in voice.

A key point to remember
Whether it is a change in height, voice, or facial hair, it is
important to recognise that the timing, nature, and extent of
these changes vary among individuals. These variations are
completely normal.

Each person experiences adolescence at his or her own
pace, and its duration also varies from one person to another.

Changes in facial skin: emergence of pimples
Another common occurrence during the adolescent years is a skin
condition called acne, in which small, reddish pimples appear.
These are commonly visible on the face. Acne occurs due to an
increase in oily secretions from the skin during adolescence that
can clog the skin pores and lead to infections. While acne is a
condition, pimples are a manifestation of it.

Appearance of hair in different parts of body
Both boys and girls experience the growth of hair in different
parts of their bodies, such as the armpits and pubic region.

Boys often develop facial hair, which later grows into a
moustache and a beard as they move towards adulthood. Some
boys may also develop chest hair and back hair, though few
boys may have no significant hair growth. Variations in and
timing of appearance of hair growth is completely normal.
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zsÀé¤AiÀÄ°è£À §zÀ̄ ÁªÀuÉ :
ºÀ¢ºÀgÉAiÀÄzÀ ºÀÄqÀÄUÀgÀ°è zsÀé¤ ¥ÉnÖUÉ ̈ É¼ÀªÀtÂUÉ¬ÄAzÀ zsÀé¤ UÀnÖAiÀiÁUÀÄvÀÛzÉ.

£ÁªÀÅ ªÀiÁvÀ£ÁqÀ®Ä À̧ºÀPÀj À̧ÄªÀ, £ÀªÀÄä UÀAl°£À°ègÀÄªÀ MAzÀÄ ¤ªÀiÁðtªÉÃ
zsÀé¤¥ÉnÖUÉ.  EzÀgÀ ̈ É¼ÀªÀtÂUÉ¬ÄAzÀ PÀÄwÛUÉAiÀÄ ̈ sÁUÀ G©âzÀAvÉ PÁtÄvÀÛzÉ. EzÀ£ÉßÃ
DqÀªÀiïì D¦¯ï J£ÀÄßvÁÛgÉ. DzÀgÉ EzÀÄ J®ègÀ®Æè PÁtÂ̧ ÀÄªÀÅ¢®è. ºÀ¢ºÀgÉAiÀÄzÀ°ègÀÄªÀ
ºÀÄqÀÄVAiÀÄgÀ°èAiÀÄÆ ̧ ÀºÀ zsÀé¤¥ÉnÖUÉ ̈ É¼ÉAiÀÄÄvÀÛzÉ. DzÀgÉ CzÀÄ ºÀÄqÀÄUÀgÀ°è ̈ É¼ÉzÀμÀÄÖ
zÉÆqÀØzÁV É̈¼ÉAiÀÄÄªÀÅ¢®èªÁzÀÝjAzÀ zsÀé¤AiÀÄ°è À̧é®à §zÀ̄ ÁªÀuÉUÀ¼ÀÄ ªÀiÁvÀæªÉÃ
GAmÁUÀÄvÀÛªÉ.

zÉÃºÀzÀ ««zsÀ s̈ÁUÀUÀ¼À°è PÀÆzÀ®Ä (gÉÆÃªÀÄ) É̈¼ÉAiÀÄÄªÀÅzÀÄ :
ºÀÄqÀÄUÀgÀÄ ªÀÄvÀÄÛ ºÀÄqÀÄVAiÀÄgÀÄ E§âgÀ®Æè PÀAPÀÄ¼À ªÀÄvÀÄÛ d£À£ÁAUÀ

¥ÀzÉæÃ±ÀUÀ¼ÀAvÀ zÉÃºÀzÀ ««zsÀ s̈ÁUÀUÀ¼À°è gÉÆÃªÀÄUÀ¼ÀÄ É̈¼ÉAiÀÄÄvÀÛªÉ.
ºÀÄqÀÄUÀgÀ°è ªÀÄÄRzÀ ªÉÄÃ É̄ gÉÆÃªÀÄUÀ¼ÀÄ É̈¼ÉAiÀÄÄvÀÛªÉ. DªÀÅ £ÀAvÀgÀ

CªÀgÀÄ ¥ËæqsÁªÀ̧ ÉÜ vÀ®Ä¥ÀÅwÛzÁÝUÀ, UÀqÀØ ªÀÄvÀÄÛ «ÄÃ Ȩ́UÀ¼ÁV C©üªÀÈ¢Þ ºÉÆAzÀÄvÀÛªÉ.
PÉ®ªÀÅ ºÀÄqÀÄUÀgÀ°è JzÉAiÀÄ ªÉÄÃ É̄, ̈ É¤ß£À ªÉÄÃ É̄ PÀÆqÀ gÉÆÃªÀÄUÀ¼ÀÄ ̈ É¼ÉAiÀÄÄvÀÛªÉ.
DzÀgÉ PÉ®ªÀÅ ºÀÄqÀÄUÀgÀ°è F gÉÆÃªÀÄUÀ¼À ¨É¼ÀªÀtÂUÉ CμÁÖV PÁtÂ¸ÀzÉ
EgÀ§ºÀÄzÀÄ.  gÉÆÃªÀÄUÀ¼À É̈¼ÀªÀtÂUÉAiÀÄ°è CªÀÅ PÁtÂ̧ ÀÄªÀ À̧ªÀÄAiÀÄzÀ°è
ªÀåvÁå À̧UÀ½gÀÄªÀÅzÀÄ À̧ªÉð¸ÁªÀiÁ£Àå.

ªÀÄÄR ZÀªÀÄðzÀ°è §zÀ̄ ÁªÀuÉUÀ¼ÀÄ, ªÉÆqÀªÉUÀ¼ÀÄ §gÀÄªÀÅzÀÄ
 ¸ÁªÀiÁ£ÀåªÁV ºÀ¢ºÀgÉAiÀÄzÀ°è PÁtÂ̧ ÀÄªÀ ZÀªÀÄð À̧A§A¢üvÀ ¹ÜwAiÀÄ£ÉßÃ AiÀiÁPÉß
J£ÀÄßvÁÛgÉ.  EzÀjAzÀ ̧ ÀtÚ, PÉA¥ÀÅ §tÚzÀ ªÉÆqÀªÉUÀ¼ÀÄ §gÀÄvÀÛªÉ. EªÀÅ ̧ ÁªÀiÁ£ÀåªÁV
ªÀÄÄRzÀ ªÉÄÃ É̄ PÁtÂ̧ ÀÄvÀÛªÉ.  ºÀ¢ºÀgÉAiÀÄzÀ°è ZÀªÀÄð¢AzÀ JuÉÚAiÀÄÄPÀÛ À̧æ«PÉ
ºÉZÁÑUÀÄªÀÅzÀjAzÀ ªÉÆqÀªÉUÀ¼ÀÄ PÀAqÀÄ§gÀÄvÀÛªÉ. ªÉÆqÀªÉUÀ¼ÀÄ ZÀªÀÄðzÀ gÀAzsÀæUÀ¼£ÀÄß
ªÀÄÄaÑ ̧ ÉÆÃAPÀÄUÀ½UÉ PÁgÀtªÁUÀ§ºÀÄzÀÄ. AiÀiÁPÉß JA§ ¥Àj¹ÜwAiÀÄ ¥ÀAiÀÄðªÀ̧ Á£ÀªÉÃ
ªÉÆqÀªÉUÀ¼ÀÄ.

£É£À¦lÄÖPÉÆ¼Àî É̈ÃPÁzÀ ¥ÀæªÀÄÄR CA±À
 JvÀÛgÀ, zsÀé¤ CxÀªÁ ªÀÄÄRzÀ ªÉÄÃ¯É PÀÆzÀ°£À §zÀ¯ÁªÀuÉAiÀiÁVgÀ°,
§zÀ̄ ÁªÀuÉUÀ¼À ̧ ÀªÀÄAiÀÄ, ̧ ÀégÀÆ¥À ªÀÄvÀÄÛ ªÁå¦Û ªÀåQÛ¬ÄAzÀ ªÀåQÛUÉ  §zÀ̄ ÁUÀÄvÀÛzÉ
JA§ÄzÀÄ UÀÄgÀÄw À̧ÄªÀÅzÀÄ §ºÀ¼À ªÀÄÄRå.  F ªÀåvÁå À̧UÀ¼ÀÄ À̧ªÉÃð¸ÁªÀiÁ£Àå
ªÁzÀªÀÅUÀ¼ÀÄ

¥Àæw ªÀåQÛ vÀ£ÀßzÉÃ DzÀjÃwAiÀÄ°è ºÀ¢ºÀgÉAiÀÄªÀ£ÀÄß C£ÀÄ s̈À« À̧ÄvÁÛ£É
ªÀÄvÀÄÛ CzÀgÀ CªÀ¢üAiÀÄÄ M§â ªÀåQÛ¬ÄAzÀ E£ÉÆß§âjUÉ §zÀ̄ ÁUÀÄvÀÛzÉ.

DqÀªÀiïì
D¦¯ï
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Now, we have understood some of the changes that take place during adolescence,
particularly those that are easily observable. Some of these characteristic changes, like change
in voice, the growth of facial and chest hair in boys, and the development of breasts in girls
are not directly involved in the process of reproduction. However, these characteristic changes
help distinguish males from females. For this reason, they are called secondary sexual
characteristics.

Secondary sexual characteristics are natural signs that the body is preparing for
adulthood. They mark the onset of puberty. Puberty is the stage in which the body of an
adolescent undergoes external and internal changes to develop into an adult capable of
reproduction.
6.2 Changes that Indicate Reproductive Capability

Adolescence is marked not only by observable changes but also by internal changes
that are not visible from the outside. One such change is the maturation of various parts
involved in the process of reproduction.

Both boys and girls experience such changes gradually, and these changes are a natural
part of the process of growing up. An important internal change associated with adolescent
girls is the onset of the menstrual cycle. It recurs generally every 28–30 days and is more
commonly known as ‘the period’. Many healthy girls may have longer or shorter menstrual
cycles ranging from 21–35 days. The menstrual cycle is an important natural process and is
one of the signs of good reproductive health. The phase of the cycle when blood discharge
occurs from the body is referred to as menstruation. It may last for three to seven days.
Some girls may feel pain or discomfort in the lower abdomen during these days. Usually,
by the age of 45–55, menstruation stops naturally, marking the end of the reproductive
capability in a woman’s life. This stage is called menopause.

Breaking myths about menstruation
There are many wrong beliefs about menstruation that often lead to unnecessary
fear, shame, or even guilt. These beliefs have given rise to certain myths and taboos.
Among such myths and taboos, physical isolation of menstruating girls is
unfortunately still quite prevalent. Menstruation is a natural process, and such myths
have no scientific basis. By encouraging a scientific outlook towards menstruation,
we can help society appreciate the need to promote good reproductive health of
women and contribute positively towards a healthier lifestyle for women.
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FUÀ ºÀ¢ºÀgÉAi ÀÄzÀ°è £ÀqÉAi ÀÄÄªÀ PÉ®ªÀÅ §zÀ¯ÁªÀuÉUÀ¼ À£ ÀÄß ªÀÄÄRåªÁV ¸ÀÄ®¨s ÀªÁV
UÀªÀÄ¤ À̧§ºÀÄzÁzÀªÀÅUÀ¼À£ÀÄß PÀÄjvÀÄ £ÁªÀÅ CxÀðªÀiÁrPÉÆArzÉÝÃªÉ.  zsÀé¤AiÀÄ°è §zÀ̄ ÁªÀuÉ, ºÀÄqÀÄUÀgÀ°è
ªÀÄÄR ªÀÄvÀÄÛ JzÉAiÀÄ ªÉÄÃ É̄ gÉÆÃªÀÄUÀ¼À ̈ É¼ÀªÀtÂUÉ  ºÁUÉAiÉÄÃ ºÀÄqÀÄVAiÀÄgÀ°è ̧ ÀÛ£ÀUÀ¼À ̈ É¼ÀªÀtÂUÉAiÀÄAvÀ PÉ®ªÀÅ
§zÀ̄ ÁªÀuÉUÀ¼ÀÄ À̧AvÁ£ÉÆÃvÀàwÛ  ¥ÀæQæAiÉÄAiÀÄ°è  £ÉÃgÀªÁV ¥Á É̄ÆÎ¼ÀÄîªÀÅ¢®è. DzÀgÉ F §zÀ̄ ÁªÀuÉUÀ¼ÀÄ
¥ÀÅgÀÄμÀjAzÀ ¹ÛçÃAiÀÄgÀ£ÀÄß É̈Ã¥Àðr À̧ÄªÀÅzÀgÀ°è À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛªÉ.  F PÁgÀtPÁÌV EªÀÅUÀ¼À£ÀÄß ¢éwÃAiÀÄ
É̄ÊAVPÀ ®PëÀtUÀ¼ÀÄ JAzÀÄ PÀgÉAiÀÄÄvÁÛgÉ.

¢éwÃAiÀÄ ̄ ÉÊAVPÀ ®PëÀtUÀ¼ÀÄ zÉÃºÀªÀÅ ¥ËæqsÁªÀ̧ ÉÜUÉ ¹zÀÞªÁUÀÄwÛzÉ JAzÀÄ ̧ ÀÆa À̧ÄªÀ ̧ ÀºÀd ̧ ÀAPÉÃvÀUÀ¼ÀÄ.
EªÀÅ AiÀÄÄPÀÛªÀAiÀÄ À̧Äì DgÀA s̈ÀªÀ£ÀÄß À̧Æa À̧ÄvÀÛªÉ.  ¥ËæqsÁªÀ̧ ÉÜ JA§ÄzÀÄ ºÀ¢ºÀgÉAiÀÄzÀ°ègÀÄªÀ ªÀåQÛ ¨ÁºÀåªÁV
ªÀÄvÀÄÛ DAvÀjPÀªÁV §zÀ̄ ÁªÀuÉUÀ½UÉ M¼ÀUÁV À̧AvÁ£ÉÆÃvÀàwÛ ¸ÁªÀÄxÀåðªÀ£ÀÄß ºÉÆA¢zÀ ªÀAiÀÄ À̧Ì ªÀåQÛAiÀiÁV
C©üªÀÈ¢Þ ºÉÆAzÀÄªÀ ºÀAvÀ.

ºÀ¢ºÀgÉAiÀÄ JA§ÄzÀÄ PÉÃªÀ® ºÉÆgÀUÉ  PÁtÂ̧ ÀÄªÀ §zÀ̄ ÁªÀuÉUÀ¼À ªÀÄÆ®PÀï C®èzÉ, ºÉÆgÀUÉ PÁtÂ̧ ÀzÀ
DAvÀjPÀ §zÀ̄ ÁªÀuÉUÀ¼À ªÀÄÆ®PÀ ̧ ÀºÀ UÀÄwð À̧®àqÀÄvÀÛzÉ.  CAvÀºÀ §zÀ̄ ÁªÀuÉUÀ¼À°è MAzÀÄ, ̧ ÀAvÁ£ÉÆÃvÀàwÛAiÀÄ°è
¥Á É̄ÆÎ¼ÀÄîªÀ  ««zsÀ s̈ÁUÀUÀ¼À ¥Àj¥ÀPÀévÉ.

ºÀÄqÀÄUÀgÀÄ ªÀÄvÀÄÛ ºÀÄqÀÄVAiÀÄgÀÄ E§âgÀÆ À̧ºÀ F §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß C£ÀÄ s̈À« À̧ÄvÁÛgÉ ªÀÄvÀÄÛ F
§zÀ̄ ÁªÀuÉUÀ¼ÀÄ É̈¼ÀªÀtÂUÉAiÀÄ ¥ÀæQæAiÉÄAiÀÄ°è À̧ºÀdªÁzÀ s̈ÁUÀ, ºÀ¢ºÀgÉAiÀÄzÀ ºÀÄqÀÄVAiÀÄjUÉ À̧A§A¢ü¹zÀ
MAzÀÄ ªÀÄÄRåªÁzÀ DAvÀjPÀ §zÀ̄ ÁªÀuÉ IÄvÀÄZÀPÀæzÀ ¥ÁægÀA s̈À. EzÀÄ ̧ ÁzsÁgÀtªÁV ¥Àæw 28 - 30 ¢£ÀUÀ½UÉÆªÉÄä
¥ÀÅ£ÀgÁªÀÈvÀªÁUÀÄvÀÛzÉ.  EzÀ£ÀÄß‘IÄvÀÄ¸ÁæªÀ’ J£ÀÄßvÁÛgÉ. C£ÉÃPÀ DgÉÆÃUÀåªÀAvÀ ºÀÄqÀÄVAiÀÄjUÉ 21 jAzÀ 35
¢£ÀUÀ¼À ªÀÄzsÉå ¥ÀÅ£ÀgÁªÀÈvÀªÁUÀÄªÀ PÀrªÉÄ CxÀªÁ ¢ÃWÀð ªÀåªÀ¢üAiÀÄ IÄvÀÄZÀPÀæ EgÀ§ºÀÄzÀÄ.  IÄvÀÄZÀPÀæ MAzÀÄ
¥ÀæªÀÄÄRªÁzÀ £ÉÊ À̧VðPÀ ¥ÀæQæAiÉÄAiÀiÁVzÀÄÝ EzÀÄ GvÀÛªÀÄ À̧AvÁ£ÉÆÃvÀàwÛ  DgÉÆÃUÀåzÀ À̧APÉÃvÀUÀ¼À°è MAzÁVzÉ.
zÉÃºÀ¢AzÀ gÀPÀÛ̧ ÁæªÀ £ÀqÉAiÀÄÄªÀ IÄvÀÄZÀPÀæzÀ ºÀAvÀªÀ£ÀÄß IÄvÀÄ¸ÁæªÀ J£ÀÄßvÁÛgÉ. EzÀÄ ªÀÄÆgÀjAzÀ K¼ÀÄ
¢£ÀUÀ¼ÀªÀgÉUÉ EgÀÄvÀÛzÉ. F ¢£ÀUÀ¼À°è PÉ®ªÀÅ ºÀÄqÀÄVAiÀÄjUÉ  ºÉÆmÉÖAiÀÄ PÉ¼À̈ sÁUÀzÀ°è £ÉÆÃªÀÅ CxÀªÁ C À̧é À̧ÜvÉ
EgÀ§ºÀÄzÀÄ.  ¸ÁªÀiÁ£ÀåªÁV 45 - 55 ªÀμÀðUÀ¼À ªÀAiÀÄ¹ì£À°è IÄvÀÄZÀPÀæ À̧ºÀdªÁVAiÉÄÃ ¤®ÄèvÀÛzÉ.  EzÀ£ÀÄß
IÄvÀÄ§AzsÀ J£ÀÄßvÁÛgÉ. EzÀÄ ªÀÄ»¼ÉAiÀÄ fÃªÀ£ÀzÀ°è À̧AvÁ£ÉÆÃvÀàwÛ ¸ÁªÀÄxÀåðzÀ CAvÀåªÀ£ÀÄß À̧Æa À̧ÄvÀÛzÉ.

À̧AvÁ£ÉÆÃvÀàwÛ ¸ÁªÀÄxÀåðªÀ£ÀÄß À̧Æa À̧ÄªÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ

£É£À¦lÄÖPÉÆ¼Àî É̈ÃPÁzÀ ¥ÀæªÀÄÄR CA±À

 IÄvÀÄ¸ÁæªÀzÀ §UÉÎ C£ÉÃPÀ ªÀÄÆqsÀ£ÀA©PÉUÀ¼ÀÄ, vÀ¥ÀÅà PÀ®à£ÉUÀ¼ÀÄ EªÉ.  EªÀÅ DUÁUÉÎ C£ÀªÀ̧ ÀgÀªÁzÀ
s̈ÀAiÀÄ, £ÁaPÉ CxÀªÁ C¥ÀgÁzsÀ ̈ sÁªÀ£ÉUÉ PÁgÀtªÁUÀÄvÀÛªÉ.  EAvÀºÀ £ÀA©PÉUÀ½AzÀ  vÀ¥ÀÅà PÀ®à£ÉUÀ¼ÀÄ

ªÀÄvÀÄÛ ¤μÉÃzsÀUÀ¼ÀÄ K¥ÀðnÖªÉ.  CAvÀºÀ vÀ¥ÀÅà PÀ®à£ÉUÀ¼À°è MAzÀÄ IÄvÀÄ¸ÁæªÀ EgÀÄªÀ ºÀÄqÀÄVAiÀÄ£ÀÄß
É̈ÃgÉAiÀiÁV, MAnAiÀiÁV Ej À̧ÄªÀÅzÀÄ. zÀÄgÀzÀÈμÀÖªÀμÁvï FUÀ®Æ vÀÄA¨Á PÀqÉ PÁtÂ̧ ÀÄvÀÛzÉ. IÄvÀÄ¸ÁæªÀ
À̧A¥ÀÇtðªÁV ̧ ÀºÀdªÁzÀ ¥ÀæQæAiÉÄ.  F PÀ®à£ÉUÀ½UÉ AiÀiÁªÀÅzÉÃ ªÉÊeÕÁ¤PÀ DzsÁgÀUÀ½®è.  IÄvÀÄ¸ÁæªÀzÀ

§UÉÎ ªÉÊeÕÁ¤PÀ zÀÈ¶ÖPÉÆÃ£ÀªÀ£ÀÄß ¥ÉÇæÃvÁì» À̧ÄªÀÅzÀgÀ ªÀÄÆ®PÀ ªÀÄ»¼ÉAiÀÄgÀ É̄ÊAVPÀ DgÉÆÃUÀåªÀ£ÀÄß
GvÀÛªÀÄ ¥Àr À̧ÄªÀ CUÀvÀåªÀ£ÀÄß À̧ªÀiÁd UÀæ» À̧ÄªÀÅzÀgÀ°è ªÀÄvÀÄÛ ªÀÄ»¼ÉAiÀÄgÀ DgÉÆÃUÀåPÀgÀ fÃªÀ£À
±ÉÊ°UÉ À̧ºÀPÁgÀ ¤ÃqÀ®Ä£ÁªÀÅ À̧ºÁAiÀÄ ªÀiÁqÀ§ É̄èªÀÅ.
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Adolescence is not just about physical changes or changes associated with
reproductive capability but also about emotional and behavioural changes. Let us discuss
them!

6.3 Emotional and Behavioural
Changes in Adolescents

Take a moment to think if there are any changes in your emotions or behaviour or that of
your classmates and friends in the past one or two years. These changes may be exciting,
confusing, or both.

Let us list some emotional changes in Table 6.2 along with their probable effects on
behaviour and ways for positive growth and development.

Activity 6.2: Let us list

While discussing Table 6.2, you may have explored the diverse behavioural changes in
adolescents. This is because adolescence is often marked by stronger emotions than
childhood. These emotions might affect adolescents’ behaviour like taking up/joining social
initiatives to support the needy and the disadvantaged, or developing deeper interest in new
areas. Understanding how our emotions influence our behaviour and actions, can help us
make better choices and respond to situations thoughtfully.

Table 6.2: Emotional changes, their probable effects on behaviour, and
               ways for positive growth and development

Key emotional Probable effect on Ways for positive growth

changes behaviour and development

Mood swings Engage in varied Self-exploration and involvement

activities like music, in activities that may lead

dance, or sports to creativity and innovation

Strong emotions Increased sensitivity Compassion, involvement in

social work.

Any other
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ºÀ¢ºÀgÉAiÀÄ JAzÀgÉ PÉÃªÀ® zÉÊ»PÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ CxÀªÁ À̧AvÁ£ÉÆÃvÀàwÛ ¸ÁªÀÄxÀåðPÉÌ À̧A§A¢ü¹zÀ
§zÀ̄ ÁªÀuÉUÀ¼ÀÄ ªÀiÁvÀæªÉÃ C®è. s̈ÁªÀ£ÁvÀäPÀ ªÀÄvÀÄÛ £ÀqÀªÀ½PÉAiÀÄ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ PÀÆqÀ.  F §zÀ̄ ÁªÀuÉUÀ¼À
§UÉÎ ZÀað Ȩ́ÆÃt.

ºÀ¢ºÀgÉAiÀÄzÀªÀgÀ°è s̈ÁªÀ£ÁvÀäPÀ
ªÀÄvÀÄÛ £ÀqÀªÀ½PÉAiÀÄ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ

PÀ¼ÉzÀ MAzÀÄ CxÀªÁ JgÀqÀÄ ªÀμÀðUÀ¼À°è ¤ªÀÄä ̈ sÁªÀ£ÉUÀ¼À°è CxÀªÁ £ÀqÀªÀ½PÉAiÀÄ°è CxÀªÁ ¤ªÀÄä ̧ ÀºÀ¥ÁpUÀ¼ÀÄ
ªÀÄvÀÄÛ ̧ ÉßÃ»vÀgÀ ªÀvÀð£ÉAiÀÄ°è AiÀiÁªÀÅzÉÃ §zÀ̄ ÁªÀuÉUÀ½ªÉ JAzÀÄ AiÉÆÃa À̧®Ä ̧ Àé®à ̧ ÀªÀÄAiÀÄ vÉUÉzÀÄPÉÆ½î.  F
§zÀ̄ ÁªÀuÉUÀ¼ÀÄ GvÁìºÀgÀPÀªÁV EgÀ§ºÀÄzÀÄ E®èªÉ UÉÆAzÀ®ªÀÄAiÀÄªÁVgÀ§ºÀÄzÀÄ CxÀªÁ JgÀqÀÆ DVgÀ§ºÀÄzÀÄ

FUÀ PÉÆÃμÀÖPÀ 6.2gÀ°è PÉ®ªÀÅ s̈ÁªÀ£ÁvÀäPÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß CªÀÅUÀ½AzÀ GAmÁUÀÄªÀ £ÀqÀªÀ½PÉ
¥Àæ̈ sÁªÀUÀ¼À£ÀÄß CªÀÅUÀ¼À ̧ ÀPÁgÁvÀäPÀ ̈ É¼ÀªÀtÂUÉ ªÀÄvÀÄÛ C©üªÀÈ¢ÞUÁV vÉUÉzÀÄPÉÆ¼Àî̈ ÉÃPÁzÀ PÀæªÀÄUÀ¼ÀtÄß ¥ÀnÖªÀiÁqÉÆÃt.

PÉÆÃμÀÖPÀ 6.2£ÀÄß ZÀað¹zÁUÀ, ºÀ¢ºÀgÉAiÀÄgÀ°è PÁtÂ̧ ÀÄªÀ «©ü£Àß £ÀqÀªÀ½PÉ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß ¤ÃªÀÅ UÀªÀÄ¤¹gÀÄwÛÃj.
EzÀPÉÌ PÁgÀt, ºÀ¢ºÀgÉAiÀÄzÀ°è ̈ Á¯ÁåªÀ̧ ÉÜVAvÀ®Æ §®ªÁzÀ ̈ sÁªÉÇÃzÉéÃUÀUÀ¼ÀÄ EgÀÄvÀÛªÉ.  F ̈ sÁªÉÇÃzÉéÃUÀUÀ¼ÀÄ
ºÀ¢ºÀgÉAiÀÄzÀ°ègÀÄªÀªÀgÀ £ÀqÀªÀ½PÉAiÀÄ£ÀÄß ¥Àæ̈ sÁ«vÀUÉÆ½ À̧ÄvÀÛªÉ. CªÀÅ CUÀvÀå«gÀÄªÀªÀgÀÄ ªÀÄvÀÄÛ »AzÀÄ½zÀªÀgÀ£ÀÄß
É̈A§° À̧®Ä, ¸ÁªÀiÁfPÀ PÁAiÀÄðPÀæªÀÄUÀ¼À°è ¥Á É̄ÆÎ¼ÀÄîªÀÅzÀÄ CxÀªÁ ºÉÆ À̧ PÉëÃvÀæUÀ¼À°è D¼ÀªÁzÀ D À̧QÛAiÀÄ£ÀÄß
É̈¼É¹PÉÆ¼ÀÄîªÀÅzÀÄ DVgÀ§ºÀÄzÀÄ. £ÀªÀÄä s̈ÁªÀ£ÉUÀ¼ÀÄ £ÀªÀÄä £ÀqÀªÀ½PÉ ªÀÄvÀÄÛ PÁAiÀÄðUÀ¼À ªÉÄÃ É̄ ºÉÃUÉ ¥Àæ̈ sÁªÀ

©ÃgÀÄvÀÛªÉ JA§ÄzÀ£ÀÄß CxÀðªÀiÁrPÉÆ¼ÀÄîªÀÅzÀÄ, GvÀÛªÀÄ ¤tðAiÀÄUÀ¼À£ÀÄß vÉUÉzÀÄPÉÆ¼Àî®Ä ªÀÄvÀÄÛ À̧AzÀ̈ sÀðPÉÌ
C£ÀÄUÀÄtªÁV aAvÀ£À²Ã®ªÁV ¥ÀæwQæ¬Ä À̧®Ä À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛzÉ.

PÉÆÃμÀÖPÀ s̈ÁªÀ£ÁvÀäPÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ, £ÀqÀªÀ½PÉAiÀÄ ªÉÄÃ É̄ CªÀÅUÀ¼À À̧A s̈ÀªÀ¤ÃAiÀÄ
¥ÀjuÁªÀÄUÀ¼ÀÄ, À̧PÁgÁvÀäPÀ É̈¼ÀªÀtÂUÉ ªÀÄvÀÄÛ C©üªÀÈ¢Þ ªÀiÁUÀðUÀ¼ÀÄ

ªÀÄÄRåªÁzÀ £ÀqÀªÀ½PÉAiÀÄ ªÉÄÃ É̄ À̧PÁgÁvÀäPÀ É̈¼ÀªÀtÂUÉ ªÀÄvÀÄÛ
s̈ÁªÀ£ÁvÀäPÀ §zÀ̄ ÁªÀuÉ     CªÀÅUÀ¼À ¥Àæ̈ sÁªÀUÀ¼ÀÄ                C©üªÀÈ¢ÞAiÀÄ ªÀiÁUÀðUÀ¼ÀÄ

ªÀÄ£À¹ÜwAiÀÄ À̧AVÃvÀ, £ÀÈvÀå, CxÀªÁ QæÃqÉUÀ¼ÀÄ À̧Èd£À²Ã®vÉ ªÀÄvÀÄÛ À̧Èd£ÁvÀäPÀvÉ,
Kj½vÀUÀ¼ÀÄ QæÃqÉUÀ¼ÀAvÀºÀ «©ü£Àß D«μÁÌgÀUÀ½UÉ PÁgÀtªÁUÀÄªÀ

ZÀlÄªÀnPÉUÀ¼À°è ¥Á É̄ÆÎ¼ÀÄîªÀÅzÀÄ ZÀlÄªÀnPÉUÀ¼À°è ¥Á É̄ÆÎ¼ÀÄîªÀÅzÀÄ

§zÀ̄ ÁªÀuÉAiÀÄ CwAiÀiÁzÀ À̧AªÉÃzÀ£Á²Ã®vÉ À̧ºÁ£ÀÄ s̈ÀÆw¬ÄAzÀ PÀÆrzÀ ¸ÁªÀiÁfPÀ

s̈ÁªÀ£ÉUÀ¼ÀÄ Ȩ́ÃªÉAiÀÄ°è s̈ÁUÀªÀ» À̧ÄªÀÅzÀÄ.

EvÀgÉUÀ¼ÀÄ

ZÀlÄªÀnPÉ £Á«ÃUÀ ¥ÀnÖªÀiÁqÉÆÃt
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Table 6.3: Food sources, nutrients present in them, and functions of
              these nutrients

6.4 Making Adolescence a Joyful Experience

The journey of adolescence is a unique experience. Heightened curiosity and excitement
during this stage of life give adolescents a new viewpoint towards almost everything around
them. Good habits, thoughtful decisions, and small actions can have a powerful positive
impact on the overall well-being of adolescents.
Let us know about them!
6.4.1 Meeting nutritional needs
In Grade 6 chapter ‘Mindful Eating’ you learnt about the need for a healthy diet. Since
adolescence is a period of growth and development marked by several changes in the body,
a nutritious diet is of utmost importance.

For proper growth, and to perform well
on the playground, we need proteins
and carbohydrates!

Not only that, we also need an adequate
amount of fats, vitamins, and minerals
as well!

Based on the locally available foods, fill Table 6.3 with the healthy food sources, nutrients
present in them and how these nutrients can help our growth and development.

Activity 6.3: Let us list

Food Nutrients we get Functions of these
Sources from them Nutrients

Milk, millets, curd, Calcium, proteisn, fats To help optimal bone
chesse, and paneer ________________ growth ________________

________________ Proteins To help proper growth, gain
________________ strength and improve levels

of energy ________________
Spinach, Kidney beans iron To help in the formation
and dried fruits like ________________ of blood
raisins, and flgs
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PÉÆÃμÀÖPÀ DºÁgÀ ªÀÄÆ®UÀ¼ÀÄ, CªÀÅUÀ¼À°ègÀÄªÀ ¥ÉÇÃμÀPÁA±ÀUÀ¼ÀÄ ªÀÄvÀÄÛ CªÀÅUÀ¼À
PÁAiÀÄðUÀ¼ÀÄ

ºÀ¢ºÀgÉAiÀÄªÀ£ÀÄß À̧AvÉÆÃμÀzÁAiÀÄPÀ C£ÀÄ s̈ÀªÀªÀ£ÁßV ªÀiÁrPÉÆ¼ÀÄîªÀÅzÀÄ

ºÀ¢ºÀgÉAiÀÄzÀ ¥ÀæAiÀiÁtªÀÅ MAzÀÄ «²μÀÖ C£ÀÄ s̈ÀªÀ, fÃ£ÀzÀ°è É̈¼ÉAiÀÄÄªÀ PÀÄvÀÆºÀ® ªÀÄvÀÄÛ GvÁìºÀUÀ¼ÀÄ
ºÀ¢ºÀgÉAiÀÄªÀgÀ°è EgÀÄªÀªÀjUÉ CzÀgÀ À̧ÄvÀÛ®Æ EgÀÄªÀ ¥ÀæwAiÉÆAzÀgÀ §UÉÎ MAzÀÄ ºÉÆ À̧ zÀÈ¶ÖPÉÆÃ£ÀªÀ£ÀÄß
¤ÃqÀÄvÀÛªÉ.  GvÀÛªÀÄ C s̈Áå À̧UÀ¼ÀÄ, aAvÀ£À²Ã® ¤zsÁðgÀUÀ¼ÀÄ ªÀÄvÀÄÛ aPÀÌ aPÀÌ PÁAiÀÄðUÀ¼ÀÄ ºÀ¢ºÀgÉAiÀÄzÀªÀgÀ
MmÁÖgÉ AiÉÆÃUÀPÉëÃªÀÄzÀ ªÉÄÃ É̄ ¥ÀjuÁªÀÄ ©ÃgÀÄvÀÛªÉ.  CªÀÅUÀ¼À §UÉÎ w½zÀÄPÉÆ¼ÉÆîÃt.

¥Ë¶×PÁA±ÀzÀ CUÀvÀåUÀ¼À£ÀÄß ¥ÀÇgÉÊ À̧ÄªÀÅzÀÄ
£ÉÃ vÀgÀUÀw «eÕÁ£ÀzÀzÀ°è ‘ªÀÄ£ÀzÀÄA©zÀ Hl’ CzsÁåAiÀÄzÀ°è ¤ÃªÀÅ DgÉÆÃUÀåPÀgÀªÁzÀ DºÁgÀzÀ

CªÀ±ÀåPÀvÉ §UÉÎ w½zÀÄPÉÆAr¢ÝÃj.  ºÀ¢ºÀgÉAiÀÄ JA§ÄzÀÄ zÉÃºÀzÀ°è C£ÉÃPÀ §zÀ̄ ÁªÀuÉUÀ½AzÀ PÀÆrzÀ
É̈¼ÀªÀtÂUÉ ªÀÄvÀÄÛ C©üªÀÈ¢Ý ºÀAvÀ.  DzÀÝjAzÀ ¥Ë¶×PÀ DºÁgÀ CvÀåAvÀ ªÀÄºÀvÀézÁÝVzÉ.

À̧jAiÀiÁzÀ ̈ É¼ÀªÀtÂUÉ ªÀÄvÀÄÛ DlzÀ ªÉÄÊzÁ£ÀUÀ¼À°è
GvÀÛªÀÄ ̧ ÁzsÀ£À ªÀiÁqÀ®Ä £ÀªÀÄUÉ ¥ÉÇæÃnÃ£ïUÀ¼ÀÄ
ªÀÄvÀÄÛ PÁ É̈ÆÃðºÉÊqÉæÃmïUÀ¼ÀÄ CUÀvÀå.

CμÉÖÃ C®è, £ÀªÀÄUÉ ̧ ÁPÀμÀÄÖ ¥ÀæªÀiÁtzÀ PÉÆ§ÄâUÀ¼ÀÄ,
«l«Ä£ïUÀ¼ÀÄ ªÀÄvÀÄÛ R¤eÁA±ÀUÀ¼ÀÄ À̧ºÀ É̈ÃPÀÄ

À̧Ü½ÃAiÀÄªÁV ® s̈Àå«gÀÄªÀ DºÁgÀ ¥ÀzÁxÀðUÀ¼À DzsÁgÀzÀ ªÉÄÃ É̄ CªÀÅUÀ¼À°ègÀÄªÀ DgÉÆÃUÀåPÀgÀ DºÁgÀ ªÀÄÆ®UÀ¼ÀÄ,
CªÀÅUÀ¼À°ègÀÄªÀ ¥ÉÇÃμÀPÁA±ÀUÀ¼ÀÄ ªÀÄvÀÄÛ F ¥ÉÇÃμÀPÁA±ÀUÀ¼ÀÄ £ÀªÀÄä É̈¼ÀªÀtÂUÉ ªÀÄvÀÄÛ C©üªÀÈ¢ÞUÉ À̧ºÁAiÀÄ
ªÀiÁqÀÄvÀÛªÉ JA§ÄzÀgÉÆA¢UÉ PÉÆÃμÀÖPÀ 6.3 £ÀÄß s̈ÀwðªÀiÁrj.

DºÁgÀ ªÀÄÆ®UÀ¼ÀÄ         CªÀÅUÀ¼À°ègÀÄªÀ ¥ÉÇÃμÀPÁA±ÀUÀ¼ÀÄ      ¥ÉÇÃμÀPÁA±ÀUÀ¼À PÁAiÀÄðUÀ¼ÀÄ

ºÁ®Ä, ªÉÆ À̧gÀÄ, VtÄÚ PÁå°ìAiÀÄA, ¥ÉÇæÃnÃ£ï, PÉÆ§Äâ ªÀÄÆ¼ÉUÀ¼À À̧jAiÀiÁzÀ É̈¼ÀªÀtÂUÉUÉ
¥À¤ßÃgï ªÀÄvÀÄÛ vÀÈtzsÁ£ÀåUÀ¼ÀÄ ________________ À̧ºÁAiÀÄªÁUÀ®Ä __________

¥ÉÇæÃnÃ£ïì À̧ÆPÀÛ É̈¼ÀªÀtÂUÉUÉ À̧ºÁAiÀÄªÀiÁqÀ®Ä
________________ ±ÀQÛ ¥ÀqÉAiÀÄ®Ä ªÀÄvÀÄÛ ±ÀQÛ ¸ÁªÀÄxÀåð

UÀ¼À£ÀÄß GvÀÛªÀÄ¥Àr À̧®Ä

¥Á®Pï, gÁeÁä ªÀÄvÀÄÛ gÀPÀÛ GvÁàzÀ£ÉUÉ À̧ºÁAiÀÄªÀiÁqÀ®Ä
MtzÁæQëö, CAdÆgÀ PÀ©ât __________________
UÀ¼ÀAvÀºÀ Mt ºÀtÄÚUÀ¼ÀÄ   ________________

ZÀlÄªÀnPÉ £Á«ÃUÀ ¥ÀnÖ ªÀiÁqÉÆÃt
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Science and Society
Adolescents, especially girls, may sometimes suffer from blood-related health
problem(s) because of a deficiency of micro(protective) nutrients iron or vitamin
B12 in the body.

Find out about such health problem(s).
How can we manage iron deficiency in our body?
Find out about government schemes aimed to prevent such deficiencies.

Besides nutrition, personal hygiene is also crucially important during
adolescence. Maintaining body hygiene, particularly in the armpits and the
pubic region, may protect us from potential infections.

For girls, maintaining proper hygiene during menstruation is essential
for both comfort and health. Menstrual hygiene can be maintained using

6.4.2 Personal hygiene

Know a Scientist
Dorothy Hodgkin (3rd women noble laureate) was a brilliant scientist discovered
the 3D structure of vitamin B12 in 1956,and won the Nobel Prize 1964 in the

field of chemistry. Did you know that vitamin B12 is
required for the proper functioning of the human body? Like
most vitamins, it cannot be made in the human body and
has to be obtained from the food we eat. Discuss the sources
of vitamin B12 with your teacher.

Fig. 6.1:
Sanitary pad

items such as sanitary pads (Fig. 6.1) and reusable cloth pads designed for this purpose.
The government also attempts to provide these products free of charge or at a low

price to improve the menstrual hygiene of girls and women. As a society, we should all
make efforts to ensure the availability of necessary facilities in schools and public places to
promote menstrual hygiene. Collectively, we should move forward, reducing any stigma
around sanitary pads and helping in menstrual hygiene.

It is important to dispose of used sanitary pads properly by wrapping them in newspaper
and disposing inside a dustbin. This is to ensure community health and environmental
cleanliness. These days, biodegradable sanitary pads are also available that are environment-
friendly. What are other safety disposal methods for sanitary pads ?
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«eÕÁ£À ªÀÄvÀÄÛ À̧ªÀiÁd 
ºÀ¢ºÀgÉAiÀÄzÀ°è EgÀÄªÀªÀgÀÄ ªÀÄÄRåªÁV ºÀÄqÀÄVAiÀÄgÀ zÉÃºÀzÀ°è À̧ÆPÀëööä ¥ÉÇÃμÀPÁA±ÀPÀUÀ¼ÁzÀ
PÀ©ât ªÀÄvÀÄÛ «l«Ä£ï B PÉÆgÀvÉ¬ÄAzÀ PÉ®ªÀÅ ̧ À® gÀPÀÛ ̧ ÀA§A¢üvÀ DgÉÆÃUÀå ̧ ÀªÀÄ Ȩ́åUÀ½UÉ
UÀÄjAiÀiÁUÀ§ºÀÄzÀÄ.

CAvÀºÀ DgÉÆÃUÀå À̧ªÀÄ Ȩ́åUÀ¼À §UÉÎ w½zÀÄPÉÆ½îj.
£ÀªÀÄä zÉÃºÀzÀ°è PÀ©âtzÀ À̧ªÀÄ Ȩ́åAiÀÄ£ÀÄß ºÉÃUÉ ¤ªÁj À̧§ºÀÄzÀÄ?
CAvÀºÀ PÉÆgÀvÉUÀ¼À£ÀÄß ¤ªÁj À̧®Ä GzÉÝÃ²¹zÀ À̧PÁðj AiÉÆÃd£ÉUÀ¼À §UÉÎ w½¬Äj.

ºÀ¢ºÀgÉAiÀÄªÀgÀ°è ¥ÉÇÃμÀPÁºÁgÀzÉÆA¢UÉ, zÉÊ»PÀ £ÉÊªÀÄð®å ̧ ÀºÀ CvÀåAvÀ ªÀÄÄRåªÁzÀÄzÀÄ.
ªÀÄÄRåªÁV PÀAPÀÄ¼ÀÄ ªÀÄvÀÄÛ d£À£ÉÃA¢æAiÀÄ ¥ÀæzÉÃ±ÀUÀ¼À°è £ÉÊªÀÄð®åvÉ¬ÄAzÀ ¸ÀA¨sÁªÀå
Ȩ́ÆÃAPÀÄUÀ½AzÀ vÀªÀÄä£ÀÄß gÀQë¹PÉÆ¼Àî§ºÀÄzÀÄ.

ºÀÄqÀÄVAiÀÄgÀÄ IÄvÀÄ¸ÁæªÀzÀ À̧ªÀÄAiÀÄzÀ°è À̧jAiÀiÁzÀ ±ÀÄ s̈ÀævÉAiÀÄÄ DgÉÆÃUÀå ªÀÄvÀÄÛ
¸ËPÀAiÀÄðªÀAvÀªÁVgÀ®Ä  vÀÄA¨Á CªÀ̧ ÀgÀ.  IÄvÀÄ¸ÁæªÀ À̧éZvÉAiÀÄ£ÀÄß ¥Á° À̧®Ä, ±Á¤lj
¥ÁåqÀÄUÀ¼ÀÄ (avÀæ 6.1) ªÀÄvÀÄÛ F ¥ÀæAiÉÆÃd£ÀPÁÌV gÀÆ¦¹zÀ ªÀÄgÀÄ§¼ÀPÉ ªÀiÁqÀ§ºÀÄzÁzÀ
PÁèvï ¥ÁåqïUÀ¼ÀAvÀºÀªÀÅUÀ¼À£ÀÄß G¥ÀAiÉÆÃV À̧§ºÀÄzÀÄ.

ªÉÊAiÀÄQÛPÀ À̧éZÀÑvÉ

«eÕÁ¤AiÀÄ §UÉÎ w½¬Äj.
qÉÆgÉÆÃw ºÁqïÓQ£ï gÀ°è «l«Ä£ïB £À D ¤ªÀiÁðtªÀ£ÀÄß PÀAqÀÄ»rzÀ ¥Àæw s̈ÁªÀAvÀ
«eÕÁ¤. gÀ°è DPÉ gÁ¸ÁAiÀÄ£À «eÕÁ£ÀzÀ°è £ÉÆÃ¨É¯ï §ºÀÄªÀiÁ£À ¥ÀqÉzÀ ªÀÄÆgÀ£ÉÃ

ªÀÄ»¼ÉAiÀiÁVzÁÝgÉ.  ªÀiÁ£ÀªÀ zÉÃºÀ À̧PÀæªÀÄªÁV PÉ® À̧ ªÀiÁqÀ®Ä «l«Ä£ï
B CUÀvÀå JAzÀÄ ¤ªÀÄUÉUÉÆvÉÛÃ? §ºÀ¼À «l«Ä£ïUÀ¼ÀAvÉ EzÀ£ÀÄß PÀÆqÀ
ªÀiÁ£ÀªÀ zÉÃºÀ vÀAiÀiÁj¹PÉÆ¼Àî¯ÁgÀzÀÄ ªÀÄvÀÄÛ £ÁªÀÅ w£ÀÄßªÀ DºÁgÀ¢AzÀ̄ ÉÃ
¥ÀqÉAiÀÄ É̈ÃPÁVgÀÄvÀÛzÉ.  «l«Ä£ï B £À ªÀÄÆ®UÀ¼À §UÉÎ ¤ªÀÄä ²PëÀPÀgÉÆA¢UÉ
ZÀað¹j.

avÀæ ±Á¤lj
¥Áåqï

ºÀÄqÀÄVAiÀÄgÀ ªÀÄvÀÄÛ ªÀÄ»¼ÉAiÀÄgÀ IÄvÀÄ¸ÁæªÀ ±ÀÄ s̈ÀævÉAiÀÄ£ÀÄß À̧ÄzsÁj À̧®Ä À̧PÁðgÀªÀÅ F GvÀà£ÀßUÀ¼À£ÀÄß
GavÀªÁV CxÀªÁ PÀrªÉÄ É̈̄ ÉAiÀÄ°è MzÀV À̧®Ä ¥ÀæAiÀÄwß À̧ÄwÛzÉ.  MAzÀÄ À̧ªÀiÁdªÁV, IÄvÀÄ¸ÁæªÀ ±ÀÄ s̈ÀævÉAiÀÄ£ÀÄß
RavÀ¥Àr¹PÉÆ¼Àî®Ä ±Á É̄UÀ¼ÀÄ ªÀÄvÀÄÛ ¸ÁªÀðd¤PÀ À̧Ü¼ÀUÀ¼À°è CUÀvÀå ¸Ë® s̈ÀåUÀ¼À ® s̈ÀåvÉAiÀÄ£ÀÄß RavÀ¥Àr¹PÉÆ¼Àî®Ä
£ÁªÉ®ègÀÆ ¥ÀæAiÀÄwß À̧̈ ÉÃPÀÄ. ±Á¤lj ¥ÁåqïUÀ¼À §UÉÎ EgÀÄªÀ vÀ¥ÀÅà PÀ®à£ÉUÀ¼ÀÄ CxÀªÁ ̧ ÀA±ÀAiÀÄUÀ¼À£ÀÄß PÀrªÉÄªÀiÁr
IÄvÀÄ¸ÁæªÀ ±ÀÄ s̈ÀævÉUÉ À̧ºÁAiÀÄ ªÀiÁqÀ®Ä £ÁªÀÅ MmÁÖV ªÀÄÄAzÉ ¸ÁUÀ̈ ÉÃPÀÄ.

§¼À¹zÀ ±Á¤lj ¥ÁåqïUÀ¼À£ÀÄß ªÁvÁð¢£À¥ÀwæPÉUÀ¼À°è À̧ÄwÛ PÀ̧ ÀzÀ §ÄnÖAiÉÆ¼ÀUÉ ºÁPÀÄªÀÅzÀgÀ ªÀÄÆ®PÀ
À̧jAiÀiÁV « É̄ÃªÁj ªÀiÁqÀÄªÀÅzÀÄ §ºÀ¼À ªÀÄÄRå. EzÀÄ À̧ªÀÄÄzÁAiÀÄ DgÉÆÃUÀå ªÀÄvÀÄÛ ¥Àj À̧gÀ ±ÀÄ s̈ÀævÉAiÀÄ£ÀÄß

PÁ¥ÁqÀ®Ä CªÀ̧ ÀgÀªÁVzÉ.  EwÛÃa£À ¢£ÀUÀ¼À°è ¥Àj À̧gÀ ªÀÄvÀÄÛ ¥Àj À̧gÀPÉÌ À̧A§A¢ü¹zÀ eÉÊ«PÀ «WÀl¤ÃAiÀÄ
±Á¤lj ¥ÁåqïUÀ¼ÀÄ À̧ºÀ ® s̈Àå«zÉ.  ±Á¤lj ¥ÁåqïUÀ½UÉ EvÀgÀ À̧ÄgÀPëÀvÁ « É̄ÃªÁj «zsÁ£ÀUÀ¼ÀÄ AiÀiÁªÀÅªÀÅ ?
D É̄ÆÃa¹j.
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Science and Society
To support menstrual hygiene, the government has introduced several initiatives—

Menstrual Hygiene Scheme (MHS): Under this scheme by the  Government of
India, sanitary pads are provided free of charge or at a reduced price to adolescent
girls in rural areas. Awareness programmes are also conducted to educate girls
about menstrual hygiene and health.
Rashtriya Kishor Swasthya Karyakram (RKSK): It aims to improve the overall
health of adolescents, including menstrual health and hygiene. It encourages peer
education, where older students help younger ones learn about these topics.
Suvidha Sanitary Napkin Initiative: Under this initiative, biodegradable sanitary
pads are provided at affordable prices through Jan Aushadhi Kendras. The initiative
aims to improve access to menstrual hygiene products for women and adolescent
girls.
Weekly Iron and Folic Acid Supplementation (WIFS): program, a
government initiative in India (in 2012) that provides free weekly iron and
folic acid tablets to adolescent boys and girls (aged 10-19) to combat anemia.
It targets students in classes 6-12 in government, government-aided, and
municipal schools, as well as out-of-school adolescent girls who receive tablets
through Anganwadi centers
State-Level Initiatives: Various state governments have their own programmes,
such as the ‘Shuchi Scheme’ in Karnataka and free sanitary napkin schemes in
states like Tamil Nadu and Odisha. These programmes aim to distribute free
sanitary pads in government schools.
Swechha: Andhra Pradesh launched The Swechha scheme in October 2021, is
the state's program that provides free sanitary napkins to adolescent girls in
government schools. The Swechha scheme in Andhra Pradesh aims to improve
menstrual hygiene, reduce school absenteeism among adolescent girls, and
promote their overall health and empowerment.

Shyam Sunder Bedekar is an Indian social innovator and
entrepreneur known for his work on menstrual hygiene in rural
India.  He developed Sakhi , a branded, low-cost sanitary pads
(priced around Rs 2.50 per piece) and also  Ashuddhinashak ,
an eco-friendly and low cost terracotta incinerator to help women
in rural areas for the safe and hygienic disposal of  the used
pads.

Science and Society
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«eÕÁ£À ªÀÄvÀÄÛ À̧ªÀiÁd
IÄvÀÄ¸ÁæªÀ ¥Àj±ÀÄ s̈ÀævÉAiÀÄ£ÀÄß ̈ ÉA§° À̧®Ä, ̧ ÀPÁðgÀªÀÅ ºÀ®ªÁgÀÄ PÁAiÀÄðPÀæªÀÄUÀ¼À£ÀÄß ºÀ«ÄäPÉÆArzÉ—

IÄvÀÄZÀPÀæ £ÉÊªÀÄð®å AiÉÆÃd£É  (MHS):  F AiÉÆÃd£ÉAiÀÄrAiÀÄ°è ̈ sÁgÀvÀ ̧ ÀPÁðgÀ UÁæ«ÄÃt
¥ÀæzÉÃ±ÀUÀ¼À°ègÀÄªÀ ºÀ¢ºÀgÉAiÀÄzÀ ºÀÄqÀÄVAiÀÄjUÉ ±Á¤lj ¥ÁåqïUÀ¼À£ÀÄß GavÀªÁV CxÀªÁ
PÀrªÉÄ É̈̄ ÉAiÀÄ°è ¤ÃqÀ̄ ÁUÀÄvÀÛzÉ. IÄvÀÄ¸ÁæªÀ  ±ÀÄ s̈ÀævÉ ªÀÄvÀÄÛ DgÉÆÃUÀåzÀ §UÉÎ vÀgÀ̈ ÉÃw
¤ÃqÀ®Ä eÁUÀÈw PÁAiÀÄðPÀæªÀÄUÀ¼À£ÀÄß À̧ºÀ £ÀqȨ́ À̄ ÁUÀÄvÀÛzÉ.
gÁ¶ÖçÃAiÀÄ Q±ÉÆÃgÀ ̧ Áȩ́ ÀÜöå PÁAiÀÄðPÀæªÀÄ (RKSK): EzÀÄ IÄvÀÄ¸ÁæªÀ DgÉÆÃUÀå ªÀÄvÀÄÛ ¥Àj±ÀÄ s̈ÀævÉ
Ȩ́ÃjzÀAvÉ ºÀjºÀgÉAiÀÄzÀªÀgÀ DgÉÆÃUÀåªÀ£ÀÄß À̧ÄzsÁj À̧ÄªÀ UÀÄjAiÀÄ£ÀÄß ºÉÆA¢¢.  EzÀÄ
À̧ºÁzsÀåAiÀÄ£ÀªÀ£ÀÄß ¥ÉÇæÃvÁì» À̧ÄvÀÛzÉ. C°è »jAiÀÄ «zÁåyðUÀ¼ÀÄ QjAiÀÄ «zÁåyðUÀ½UÉ F

«μÀAiÀÄzÀ §UÉÎ w½zÀÄPÉÆ¼Àè®Ä À̧ºÁAiÀÄ ªÀiÁqÀÄvÁÛgÉ.
À̧Ä«zsÀ ±Á¤lj £Áå¦Ì£ï G¥ÀPÀæªÀÄ : F PÁAiÀÄðPÀæªÀÄzÀrAiÀÄ°è d£ËμÀ¢ü PÉÃAzÀæUÀ¼À ªÀÄÆ®PÀ

eÉÊ«PÀ «WÀl¤ÃAiÀÄ ±Á¤lj ¥ÁåqïUÀ¼À£ÀÄß ̧ ÀÄ® s̈À ̈ É̄ ÉUÉ ¤ÃqÀ̄ ÁUÀÄvÀÛzÉ.  F PÁAiÀÄðPÀæªÀÄªÀÅ
ªÀÄ»¼ÉAiÀÄgÀÄ ªÀÄvÀÄÛ ºÀ¢ºÀgÉAiÀÄzÀ  ºÀÄqÀÄVAiÀÄgÀ IÄvÀÄ¸ÁæªÀ ¥Àj±ÀÄ s̈ÀævÉ GvÀà£ÀßUÀ¼À ® s̈ÀåvÉAiÀÄ
C©üªÀÈ¢ÞAiÀÄ£ÀÄß UÀÄjAiÀiÁV ElÄÖPÉÆArzÉ.
¸Á¥ÁÛ»PÀ PÀ©ât ªÀÄvÀÄÛ ¥sÉÇÃ°Pï DªÀÄè ¥ÀÇgÀPÀ  (WIFS): 2012gÀ°è ̈ sÁgÀvÀ ̧ ÀPÁðgÀ ¥ÁægÀA©ü¹zÀ
F PÁAiÀÄðPÀæªÀÄzÀ°è, 10-19 ªÀμÀð ªÀAiÀÄ¹ì£À ºÀ¢ºÀgÉAiÀÄzÀ ºÀÄqÀÄUÀgÀÄ ªÀÄvÀÄÛ ºÀÄqÀÄVAiÀÄjUÉ
ªÁgÀPÉÆÌªÉÄä PÀ©ât ªÀÄvÀÄÛ ¥sÉÇÃ°Pï DªÀÄè ªÀiÁvÉæUÀ¼À£ÀÄß GavÀªÁV ¤ÃqÀ̄ ÁUÀÄvÀÛzÉ.  EzÀgÀ
GzÉÝÃ±À gÀPÀÛ »Ã£ÀvÉAiÀÄ£ÀÄß ºÉÆÃUÀ̄ Ár À̧ÄªÀÅzÀÄ.  F PÁAiÀÄðPÀæªÀÄªÀÅ À̧PÁðgÀ, À̧PÁðj
C£ÀÄzÁ¤vÀ, ¥ÀÅgÀ̧ À̈ sÉAiÀÄ ±Á É̄UÀ¼À°è  6- 12 vÀgÀUÀwUÀ¼ÀªÀgÉUÉ NzÀÄªÀ «zÁåyðUÀ¼À UÀÄjAiÀiÁV
PÉ® À̧ ªÀiÁqÀÄwÛzÉ. ±Á É̄UÉ ̈ ÁgÀzÀ ºÀ¢ºÀgÉAiÀÄzÀ ̈ Á®QAiÀÄjUÉ PÀÆqÁ CAUÀ£ÀªÁr PÉÃAzÀæUÀ¼À
ªÀÄÆ®PÀ F ªÀiÁvÉæUÀ¼À£ÀÄß ¤ÃqÀ̄ ÁUÀÄvÀÛzÉ.
gÁdå ªÀÄlÖzÀ PÁAiÀÄðPÀæªÀÄUÀ¼ÀÄ : C£ÉÃPÀ gÁdå À̧PÁðgÀUÀ¼ÀÄ vÀªÀÄä À̧éAvÀ AiÉÆÃd£ÉUÀ¼À£ÀÄß
ºÉÆA¢ªÉ. GzÁºÀgÀuÉUÉ PÀ£ÁðlPÀzÀ°è ±ÀÄa AiÉÆÃd£É, vÀ«Ä¼ÀÄ£ÁqÀÄ ªÀÄvÀÄÛ Mj¸Áì gÁdåUÀ¼À°è
GavÀ ±Á¤lj £Áå¦Ì£ï AiÉÆÃd£É. F AiÉÆÃd£ÉUÀ¼À ªÀÄÄRå GzÉÝÃ±À À̧PÁðj ±Á É̄UÀ¼À°è
GavÀªÁV ±Á¤ljÃ £Áå¦Ì£ïUÀ¼À£ÀÄß ºÀAZÀÄªÀÅzÀÄ.
Ȩ́éÃZÉÑ : DAzsÀæ¥ÀæzÉÃ±ï À̧PÁðgÀ ¥ÁægÀA©ü¹zÀ ‘ Ȩ́éÃZÀÑ AiÉÆÃd£É’ ªÀÄÆ®PÀ À̧PÁðj ±Á É̄UÀ¼À°è

NzÀÄwÛgÀÄªÀ ºÀ¢ºÀgÉAiÀÄzÀ ̈ Á®QAiÀÄjUÉ GavÀ ±Á¤lj £Áå¦Ì£ïUÀ¼À£ÀÄß MzÀV À̧ÄªÀÅzÀÄ.  F
AiÉÆÃd£É IÄvÀÄ¸ÁæªÀ ¥Àj±ÀÄ s̈ÀævÉAiÀÄ£ÀÄß GvÀÛªÀÄ¥Àr À̧ÄªÀÅzÀÄ, ºÀ¢ºÀgÉAiÀÄzÀ ̈ Á®QAiÀÄgÀ UÉÊgÀÄ
ºÁdgÀ£ÀÄß PÀrªÉÄUÉÆ½ À̧ÄªÀÅzÀÄ, ªÀÄvÀÄÛ CªÀgÀ ̧ ÀªÀÄUÀæ DgÉÆÃUÀå ªÀÄvÀÄÛ ̧ À§°ÃPÀgÀt ̈ É¼Ȩ́ ÀÄªÀÅzÀÄ
ªÀÄÄRåªÁVzÉ.

±ÁåªÀiï À̧ÄAzÀgï É̈ÃqÉÃPÀgï M§â s̈ÁgÀwÃAiÀÄ ¸ÁªÀiÁfPÀ D«μÀÌvÀð ªÀÄvÀÄÛ
PÉÊUÁjPÉÆÃzÀå«Ä.  UÁæ«ÄÃt ̈ sÁgÀvÀzÀ°è  IÄvÀÄ¸ÁæªÀ ±ÀÄ s̈ÀævÉ PÉëÃvÀæzÀ°è ªÀiÁrzÀ
PÀÈ¶¬ÄAzÀ ¥Àæ¹zÀÞgÁVzÁÝgÉ. CªÀgÀÄ ‘ À̧T’ JA§ ºȨ́ Àj¤AzÀ PÀrªÉÄ ̈ É̄ ÉAiÀÄ°è
®©ü̧ ÀÄªÀ (MAzÉÆAzÀÄ ¥Áåqï À̧ÄªÀiÁgÀÄ gÀÆ. 2.50) ±Á¤lj ¥ÁåqïUÀ¼À£ÀÄß
ªÀÄvÀÄÛ UÁæ«ÄÃt ¥ÀæzÉÃ±ÀUÀ¼À°è  ªÀÄ»¼ÉAiÀÄgÀÄ G¥ÀAiÉÆÃV¹zÀ ¥ÁåqïUÀ¼À£ÀÄß
À̧ÄgÀQëvÀªÁV, ̧ ÀéZÀÑªÁV « É̄ÃªÁj ªÀiÁ®Ä ‘C±ÀÄ¢Þ£Á±ÀPï’ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄªÀ

¥Àj À̧gÀ ̧ ÉßÃ», PÀrªÉÄ ̈ É̄ É EgÀÄªÀ PÉA¥ÀÅ ªÀÄtÂÚ¤AzÀ ªÀiÁrzÀ zÀºÀ£ÀAiÀÄAvÀæªÀ£ÀÄß
C©üªÀÈ¢Þ ªÀiÁrzÁÝgÉ.

«eÕÁ£À ªÀÄvÀÄÛ À̧ªÀiÁd
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6.4.4 Balanced social life

We all live in a society and interact with each other in our day-to-day life. We should all be
polite and respectful towards each other (Fig. 6.3). This helps create a favourable and safe
environment.

Since adolescence is a stage of life marked by new experiences and emotions, we
must be thoughtful and responsible while interacting with others — whether in person or
through social media. This is the time adolescents may feel attracted to their peers, and
mimic their behaviour. Today, they often interact with each other online.

6.4.3 Physical activities
Regular exercise and physical activities are also very important during adolescence. Do
you exercise regularly or participate in games and sports? What kinds of  exercises do you
do? These activities will keep your body and mind fit and healthy, build up your stamina
and boost your mood (Fig. 6.2).

Fig. 6.2: Physical activities for fitness

Fig. 6.3: Collaborative learning in action

Respectful Communcation
Mindful

Trust
Mutual RespetAP SCERT
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À̧ªÀÄvÉÆÃ°vÀ ¸ÁªÀiÁfPÀ fÃªÀ£À
£ÁªÉ®ègÀÆ À̧ªÀiÁdzÀ°è ªÁ¹ À̧ÄvÉÛÃªÉ ªÀÄvÀÄÛ £ÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀzÀ°è ¥ÀgÀ̧ ÀàgÀ À̧AªÀºÀ£À £ÀqȨ́ ÀÄvÉÛÃªÉ.
£ÁªÉ®ègÀÆ ¥ÀgÀ̧ ÀàgÀ À̧̈ sÀå ªÀÄvÀÄÛ UËgÀªÀAiÀÄÄvÀªÁVgÀ̈ ÉÃPÀÄ (avÀæ 6.3) EzÀÄ C£ÀÄPÀÆ®PÀgÀ ªÀÄvÀÄÛ À̧ÄgÀQëvÀ
ªÁvÁªÀgÀtªÀ£ÀÄß À̧È¶× À̧®Ä À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛzÉ.

ºÀ¢ºÀgÉAiÀÄ JA§ÄzÀÄ ºÉÆ À̧ C£ÀÄ s̈ÀªÀUÀ¼ÀÄ ªÀÄvÀÄÛ s̈ÁªÉÇÃzÉéÃUÀUÀ½AzÀ PÀÆrzÀ fÃªÀ£ÀzÀ MAzÀÄ
ºÀAvÀ.  DzÀÝjAzÀ EvÀgÀgÉÆA¢UÉ ªÀåªÀºÀj À̧ÄªÁUÀ £ÁªÀÅ aAvÀ£À²Ã® ªÀÄvÀÄÛ dªÁ¨ÁÝjAiÀÄÄvÀªÁVgÀ̈ ÉÃPÀÄ.
ºÀ¢ºÀgÉAiÀÄzÀªÀgÀÄ vÀªÀÄä UÉ¼ÉAiÀÄjAzÀ DPÀ¶ðvÀgÁUÀ§ºÀÄzÀÄ ªÀÄvÀÄÛ CªÀgÀ £ÀqÀªÀ½PÉAiÀÄ£ÀÄß C£ÀÄPÀj À̧§ºÀÄzÀÄ.
EAzÀÄ, CªÀgÀÄ ºÉZÁÑV D£ï É̄Ê£ï£À°è ¥ÀgÀ̧ ÀàgÀ À̧A s̈Á¶ À̧ÄvÁÛgÉ.

±ÁjÃjPÀ PÁAiÀÄðPÀæªÀÄUÀ¼ÀÄ

¤ÃªÀÅ ¤AiÀÄ«ÄvÀªÁV ªÁåAiÀiÁªÀÄ ªÀiÁqÀÄwÛÃgÁ CxÀªÁ DlUÀ¼ÀÄ ªÀÄvÀÄÛ QæÃqÉUÀ¼À°è s̈ÁUÀªÀ» À̧ÄwÛÃgÁ? ¤ÃªÀÅ
AiÀiÁªÀ jÃwAiÀÄ ªÁåAiÀiÁªÀÄUÀ¼À£ÀÄß ªÀiÁqÀÄwÛÃj? ºÀ¢ºÀgÉAiÀÄzÀ°è ¤AiÀÄ«ÄvÀ ªÁåAiÀiÁªÀÄ ªÀÄvÀÄÛ zÉÊ»PÀ ZÀlÄªÀnPÉUÀ¼ÀÄ
À̧ºÀ §ºÀ¼À ªÀÄÄRå.  F ZÀlÄªÀnPÉUÀ¼ÀÄ ¤ªÀÄä zÉÃºÀ ªÀÄvÀÄÛ ªÀÄ£À̧ Àì£ÀÄß ̧ ÀzÀÈqsÀªÁV ªÀÄvÀÄÛ DgÉÆÃUÀåPÀgÀªÁVqÀÄvÀÛªÉ.

¤ªÀÄä vÁ¼ÉäAiÀÄ£ÀÄß ºÉaŅ̃ ÀÄvÀÛªÉ ªÀÄvÀÄÛ ªÀiÁ£À¹PÀ ¹ÜwAiÀÄ£ÀÄß C©üªÀÈ¢Þ ¥Àr À̧ÄvÀÛªÉ. avÀæ

avÀæ. 6.2: AiÀÄÄPÀÛvÉUÁV zÉÊ»PÀ ZÀlÄªÀnPÉUÀ¼ÀÄ

avÀæ. 6.3: PÁAiÀÄðgÀÆ¥ÀzÀ°è À̧ºÀPÁgÀ CzsÀåAiÀÄ£À

¥ÀgÀ̧ ÀàgÀ UËgÀªÀ UËgÀªÀAiÀÄÄvÀ À̧A s̈ÁμÀuÉ
§Ä¢ÞªÀAwPÉ¬ÄAzÀ

£ÀA©PÉ AP SCERT
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Modern technologies have made online platforms
available for all to obtain information, make connections,
interact, and share information with each other. We should
use these platforms responsibly for the collective well-being
of all. Sometimes, we, knowingly or unknowingly, use social
media platforms carelessly. Seeking guidance from elders and
teachers can help use these platforms positively.

Fig. 6.4: Cyberbullying

Science and Society
Cyberbullying involves the use of digital devices such as phones,
computers, or online platforms to harass others by sending misleading
messages, spreading false rumours, or sharing personal information
without consent (Fig. 6.4). However, if someone tries to bully you, it is
important not to feel scared or helpless. Rather, handle it wisely and
seek help from parents and teachers.

Additionally, you should be cautious when uploading any picture
online or sharing personal information with strangers.

Work in groups to design posters and pamphlets about various aspects of responsible
social media behaviour and paste them at designated places in the school. Also, fill in
Table 6.4 based on your collective observations.

Activity 6.4: Let us spread awareness

Table 6.4: Dos and dont’s to be followed on social media

Do’s Dont’s

Be respectful and kind. Do not share personal photos with

strangers/ virtual friends.

Think before posting. ___________________

Protect privacy ___________________

AP SCERT
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DzsÀÄ¤PÀ vÀAvÀæeÕÁ£ÀUÀ¼ÀÄ D£ï É̄Ê£ï ¥Áèmï¥sÁªÀiïðUÀ¼ÀÄ J®èjUÀÆ ªÀiÁ»wAiÀÄ£ÀÄß
¥ÀqÉAiÀÄ®Ä, À̧A¥ÀPÀðUÀ¼À£ÀÄß ¸ÁÜ¦ À̧®Ä ® s̈ÀåªÁUÀÄªÀAvÉ ªÀiÁrªÉ. £ÁªÀÅ F
¥Áèl¥sÁªÀiïðUÀ¼À£ÀÄß J®ègÀ AiÉÆÃUÀPÉëÃªÀÄPÁÌV, dªÀ̈ ÁÝjAiÀÄÄvÀªÁV §¼À̧ À̈ ÉÃPÀÄ.
PÉ®ªÉÇªÉÄä  £ÁªÀÅ w½zÉÆÃ CxÀªÁ w½AiÀÄzÉAiÉÄÃ ̧ ÁªÀiÁfPÀ ªÀiÁzsÀåªÀÄUÀ¼À£ÀÄß
CeÁUÀgÀÆPÀvÉ¬ÄAzÀ §¼À̧ ÀÄvÉÛÃªÉ.  »jAiÀÄgÀÄ ªÀÄvÀÄÛ ²PëÀPÀjAzÀ ªÀiÁUÀðzÀ±Àð£À
¥ÀqÉAiÀÄÄªÀÅzÀÄ F ¥Áèmï¥sÁªÀiïðUÀ¼À£ÀÄß À̧PÁgÁvÀäPÀªÁV §¼À̧ À®Ä À̧ºÁAiÀÄ
ªÀiÁqÀÄvÀÛzÉ.

avÀæ ¸ÉÊ§gï ¨ÉzÀjPÉ

«eÕÁ£À ªÀÄvÀÄÛ À̧ªÀiÁd
¸ÉÊ§gï ¨ÉzÀjPÉ JAzÀgÉ ¥s ÉÇÃ£ïUÀ¼ÀÄ, PÀA¥ÀÇålgïUÀ¼ÀÄ CxÀªÁ D£ï¯ÉÊ£ï
¥sÁèmï¥sÁªÀiïðUÀ¼ÀAvÀºÀ rfl¯ï ¸ÁzsÀ£ÀUÀ¼À §¼ÀPÉ¬ÄAzÀ EvÀgÀjUÉ zÁj vÀ¦à À̧ÄªÀ
À̧AzÉÃ±ÀUÀ¼À£ÀÄß PÀ½ À̧ÄªÀ ªÀÄÆ®PÀ, À̧Ä¼ÀÄî ªÀzÀAwUÀ¼À£ÀÄß ºÀgÀqÀÄªÀ ªÀÄÆ®PÀ CxÀªÁ

M¦àUÉ¬Ä®èzÉ ªÉÊAiÀÄQÛPÀ ªÀiÁ»wAiÀÄ£ÀÄß ºÀAaPÉÆ¼ÀÄîªÀ ªÀÄÆ®PÀ QgÀÄPÀÄ¼À ¤ÃqÀÄªÀÅzÀÄ(avÀæ
6.4) DzÀgÉ AiÀiÁgÁzÀgÀÆ ¤ªÀÄä£ÀÄß ̈ ÉzÀj À̧®Ä ¥ÀæAiÀÄwß¹zÀgÉ ̈ sÀAiÀÄ¥ÀlÄÖ ¤ À̧ìºÁAiÀÄPÀªÁV
s̈Á« À̧̈ ÁgÀzÀÄ.  §zÀ̄ ÁV EzÀ£ÀÄß §Ä¢ÞªÀAwPÉ¬ÄAzÀ JzÀÄj À̧̈ ÉÃPÀÄ.  ºÁUÉAiÉÄÃ

vÀAzÉvÁ¬ÄUÀ¼ÀÄ ªÀÄvÀÄÛ ²PëÀPÀgÀ À̧ºÁAiÀÄ vÉUÉzÀÄPÉÆ½î.
ºÉZÀÄÑªÀjAiÀiÁV, ¤ÃªÀÅ AiÀiÁªÀÅzÉÃ avÀæªÀ£ÀÄß D£ï É̄Ê£ï£À°è C¥ï É̄ÆÃqïªÀiÁqÀÄªÁUÀ
CxÀªÁ C¥ÀjavÀgÉÆA¢UÉ ªÉÊAiÀÄQÛPÀ ªÀiÁ»wAiÀÄ£ÀÄß ºÀAaPÉÆ¼ÀÄîªÁUÀ §ºÀ¼À
eÁUÀgÀÆPÀgÁVgÀ̈ ÉÃPÀÄ.

¸ÁªÀiÁfPÀ ªÀiÁzsÀåªÀÄzÀ°è dªÁ¨ÁÝjAiÀÄÄvÀ £ÀqÀªÀ½PÉAiÀÄ ««zsÀ CA±ÀUÀ¼À£ÀÄß PÀÄjvÀÄ ¥ÉÇÃ À̧ÖgïUÀ¼ÀÄ ªÀÄvÀÄÛ
PÀgÀ¥ÀvÀæUÀ¼À£ÀÄß «£Áå À̧UÉÆ½ À̧®Ä UÀÄA¥ÀÅUÀ¼À°è PÉ® À̧ ªÀiÁr ªÀÄvÀÄÛ CªÀÅUÀ¼À£ÀÄß ±Á É̄AiÀÄ°è ¤UÀ¢ü ¥Àr¹zÀ
À̧Ü¼ÀUÀ¼À°è CAn¹.  C®èzÉ ¤ªÀÄä  ̧ ÁªÀÄÆ»PÀ CªÀ̄ ÉÆÃPÀ£ÀUÀ¼À DzsÁgÀªÁV PÉÆÃμÀÖPÀ 6.4£ÀÄß ̈ sÀwðªÀiÁrj.

ªÀiÁqÀ§ºÀÄzÁzÀ ªÀiÁqÀ¨ÁgÀzÀ

UËgÀªÀAiÀÄÄvÀ ªÀÄvÀÄÛ zÀAiÉÄ¬ÄA¢j C¥ÀjavÀgÀÄ ªÀÄvÀÄÛ CAvÀeÁð® Ȩ́ßÃ»vÀgÉÆA¢UÉ
ªÉÊAiÀÄQÛPÀ ¥sÉÇÃmÉÆÃUÀ¼À£ÀÄß ºÀAaPÉÆ¼Àî¨ÁgÀzÀÄ

D É̄ÆÃa¹ ¥ÉÇÃ¸ïÖ EqÀÄªÀÅzÀÄ ___________________

UË¥ÀåvÉAiÀÄ£ÀÄß PÁ¥ÁqÀÄªÀÅzÀÄ ___________________

ZÀlÄªÀnPÉ £Á«ÃUÀ w¼ÀÄªÀ½PÉ PÀ°à Ȩ́ÆÃt

PÉÆÃμÀÖPÀ ¸ÁªÀiÁfPÀ ªÀiÁzsÀåªÀÄUÀ¼À°è ªÀiÁqÀ§ºÀÄzÁzÀ ªÀÄvÀÄÛ ªÀiÁqÀ̈ ÁgÀzÀ PÉ® À̧UÀ¼ÀÄAP SCERT
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Using these substances can cause serious health problems, such as breathing
difficulties, memory loss, and damage to the lungs (Fig. 6.5), depending on the substance.
To stay healthy, it is important to completely avoid these substances and make healthy
choices instead. It is important to remain firm and confident in your decision to say ‘NO’.

The first step to overcoming addiction is seeking help and support from family and
friends, and talking to trusted people, such as parents or teachers. Counselling and medical
advice can also be helpful in handling such situations. Remember, your health and your
future are in your hands — choose wisely!

Some people, including your peers, may tempt, persuade, force or, create pressure on you to
consume harmful substances such as tobacco, gutka, cigarettes, beedi, alcohol, or even life-
threatening illegal drugs. Since adolescence is marked by curiosity and excitement,
adolescents might get influenced by such people and try these substances.

These substances are not just harmful to physical and mental health but are also
addictive. This means that once people start consuming them, they develop a strong urge to
take them again and again. Over time, they start using them regularly. This is called substance
abuse.

6.4.5 Avoiding harmful substances - learn to say NO

Someone who
is addicted today,
might have
started once with
‘just one time’!

Say ‘NO; to
addictive
substances the
first time and
every time!

Prahari Clubs are school-based student clubs formed to prevent abuse drug
and substance  among children and to make the school, safe environments.
Some key points:
       • The clubs are part of a framework laid out by the National Commission

for Protection of Child Rights (NCPCR) and the Narcotics Control Bureau
(NCB) for tackling drug/substance abuse

       • Department of Education, Andhra Pradesh had issued orders to set up
Prahari Clubs in schools (both government and private) for classes from
6 to 12.

Fig. 6.5: Condition of the lungs before and after
prolonged exposer to bidi / cigarette smoke

(b) After(a) Before

Lungs

Science and Society
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avÀæ. 6.5: ©Ãr/¹UÀgÉÃmï ºÉÆUÉUÉ ¢ÃWÀðPÁ®zÀªÀgÉUÉ M¼ÀUÉ
ºÉÆÃUÀÄªÀ ªÉÆzÀ®Ä ªÀÄvÀÄÛ C£ÀAvÀgÀzÀ ±Áé À̧PÉÆÃ±ÀzÀ ¹Üw

(b) £ÀAvÀgÀ(a) ªÉÆzÀ®Ä

±Áé À̧PÉÆÃ±ÀUÀ¼ÀÄ

EAzÀÄ
ªÀå À̧¤AiÀiÁVgÀÄªÀ
AiÀiÁgÁzÀgÀÆ MªÉÄä
PÉÃªÀ® MAzÀÄ ¨Áj
JAzÀÄ
DgÀA©ü¹zÀªÀgÉÃ

F ¥ÀzÁxÀðUÀ¼À£ÀÄß §¼À̧ ÀÄªÀÅzÀjAzÀ G¹gÁlzÀ vÉÆAzÀgÉ, À̧ägÀuÉ±ÀQÛ £ÀμÀÖ ªÀÄvÀÄÛ ±Áé À̧PÉÆÃ±ÀUÀ½UÉ ºÁ¤
(avÀæ 6.5) AiÀÄAvÀºÀ UÀA©üÃgÀ DgÉÆÃUÀå À̧ªÀÄ Ȩ́åUÀ¼ÀÄ GAmÁUÀ§ºÀÄzÀÄ. EzÀÄ ªÀ̧ ÀÄÛªÀ£ÀÄß CªÀ®A©¹gÀÄvÀÛzÉ.
DgÉÆÃUÀåªÁVgÀ®Ä F ¥ÀzÁxÀðUÀ¼À£ÀÄß ̧ ÀA¥ÀÇtðªÁV vÀ¦à̧ ÀÄªÀÅzÀÄ ªÀÄvÀÄÛ DgÉÆÃUÀåPÀgÀ DAiÉÄÌUÀ¼À£ÀÄß ªÀiÁqÀÄªÀÅzÀÄ
ªÀÄÄRå ‘ É̈ÃqÀ’(E®è) JAzÀÄ ºÉÃ¼ÀÄªÀ ¤ªÀÄä ¤zsÁðgÀzÀ°è zÀÈqsÀªÁV ªÀÄvÀÄÛ DvÀä«±Áé À̧¢AzÀ EgÀÄªÀÅzÀÄ ªÀÄÄRå.

ªÀå À̧£ÀªÀ£ÀÄß ¤ªÁj À̧ÄªÀ ªÉÆzÀ® ºÉeÉÓ PÀÄlÄA§ ªÀÄvÀÄÛ Ȩ́ßÃ»vÀjAzÀ À̧ºÁAiÀÄ ªÀÄvÀÄÛ É̈A§®ªÀ£ÀÄß
¥ÀqÉAiÀÄÄªÀÅzÀÄ ªÀÄvÀÄÛ ¥ÉÇÃμÀPÀgÀÄ ºÁUÀÆ ²PëÀPÀgÀAvÀºÀ «±Áé¸ÁºÀð ªÀåQÛUÀ¼ÉÆA¢UÉ ªÀiÁvÀ£ÁqÀÄªÀÅzÀÄ. CAvÀºÀ
À̧AzÀ̈ sÀðUÀ¼À£ÀÄß ¤ s̈Á¬Ä À̧ÄªÀ°è  ̧ ÀªÀiÁ É̄ÆÃZÀ£É ªÀÄvÀÄÛ ªÉÊzÀåQÃAiÀÄ ̧ À®ºÉ AiÀÄÄ ̧ ÀºÁAiÀÄªÁUÀ§ºÀÄzÀÄ.  £É£À¦r,

¤ªÀÄä DgÉÆÃUÀå ªÀÄvÀÄÛ ¤ªÀÄä s̈À«μÀåªÀÅ ¤ªÀÄä PÉÊAiÀÄ°èzÉ §Ä¢ÝªÀAwPÉ¬ÄAzÀ Dj¹ !

¤ªÀÄä UÉ¼ÉAiÀÄgÀÄ ̧ ÉÃjzÀAvÉ PÉ®ªÀÅ d£ÀgÀÄ vÀA¨ÁPÀÄ, UÀÄmÁÌ, ¹UÀgÉÃmï, ©Ãr, ªÀÄzÀå CxÀªÁ fÃªÀPÉÌ C¥ÁAiÀÄªÀ£ÀÄßAlÄ
ªÀiÁqÀÄªÀ PÁ£ÀÆ£ÀÄ¨Á»gÀ OμÀ¢üUÀ¼ÀAvÀºÀ ºÁ¤PÁgÀPÀ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß Ȩ́Ã« À̧ÄªÀAvÉ ¤ªÀÄä ªÉÄÃ É̄ ¥ÀæZÉÆÃzÀ£É,
ªÀÄ£ÀªÉÇ° À̧ÄªÀÅzÀÄ, »A¨Á° À̧ÄªÀÅzÀÄ CxÀªÁ MvÀÛqÀ ºÉÃgÀ§ºÀÄzÀÄ.  ºÀ¢ºÀgÉAiÀÄzÀ CªÀ¢üAiÀÄÄ PÀÄvÀÆºÀ® ªÀÄvÀÄÛ
GvÁìºÀ¢AzÀ PÀÆrgÀÄvÀÛzÉ.  DzÀÝjAzÀ ºÀ¢ºÀgÉAiÀÄzÀªÀgÀÄ CAvÀºÀ d£ÀjAzÀ ¥Àæ̈ sÁ«vÀgÁV F ªÀ̧ ÀÄÛUÀ¼À£ÀÄß
¥ÀæAiÀÄwß À̧§ºÀÄzÀÄ.

F ªÀ̧ ÀÄÛUÀ¼ÀÄ zÉÊ»PÀ ªÀÄvÀÄÛ ªÀiÁ£À¹PÀ DgÉÆÃUÀåPÉÌ ºÁ¤PÀgÀªÉÃ C®èzÉ ªÀå À̧£ÀPÁjAiÀÄÆ DVgÀÄvÀÛªÉ.
EzÀgÀxÀð d£ÀgÀÄ CªÀÅUÀ¼À£ÀÄß ̧ ÉÃ« À̧®Ä ¥ÁægÀA©ü¹zÀ £ÀAvÀgÀ, CªÀgÀÄ CªÀÅUÀ¼À£ÀÄß ªÀÄvÉÛ ªÀÄvÉÛ vÉUÉzÀÄPÉÆ¼Àî̈ ÉÃPÉA§
¥ÀæZÉÆÃZÀ£ÉUÉ M¼ÀUÁUÀÄvÁÛgÉ.  PÁ¯ÁAvÀgÀzÀ°è, CªÀgÀÄ CªÀÅUÀ¼À£ÀÄß ¤AiÀÄ«ÄvÀªÁV §¼À̧ À®Ä ¥ÁægÀA©ü̧ ÀÄvÁÛgÉ.
EzÀ£ÉßÃ ªÀiÁzÀPÀ ªÀ̧ ÀÄÛUÀ¼À ªÀå À̧£À J£ÀÄßvÁÛgÉ.

ºÁ¤PÁgÀPÀ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß vÀ¦à À̧ÄªÀÅzÀÄ - É̈ÃqÀ JAzÀÄ ºÉÃ¼ÀÄªÀÅdzÀÄ

¥ÀæºÀj PÀè¨ïUÀ¼ÀÄ JA§ÄªÀªÀÅ ªÀÄPÀÌ¼À°è ªÀiÁzÀPÀ zÀæªÀå ªÀÄvÀÄÛ ªÀiÁzÀPÀ ªÀ̧ ÀÄÛUÀ¼À zÀÄgÀÄ¥ÀAiÉÆÃUÀªÀ£ÀÄß
vÀqÉUÀlÖ®Ä ªÀÄvÀÄÛ ±Á É̄AiÀÄ£ÀÄß À̧ÄgÀQëvÀ ªÁvÁªÀgÀtªÀ£ÁßV ªÀiÁqÀ®Ä gÀa À̧̄ ÁzÀ ±Á¯Á DzsÁjvÀ
PÀè̈ ïUÀ¼ÁVªÉ.
ªÀÄÄSÁåA±ÀUÀ¼ÀÄ 

• gÁ¶ÖçÃAiÀÄ ªÀÄPÀÌ¼À ºÀPÀÄÌUÀ¼À gÀPëÀuÁ DAiÉÆÃUÀ NCPCR ªÀÄvÀÄÛ ªÀiÁzÀPÀzÀæªÀå ¤AiÀÄAvÀæt
§ÆågÉÆÃ NCB  gÀÆ¦¹gÀÄªÀ ZËPÀnÖ£À  s̈ÁUÀªÁV PÀè̈ ïUÀ¼ÀÄ PÁAiÀÄð¤ªÀð» À̧ÄvÀÛªÉ.

• DAzsÀæ¥ÀæzÉÃ±ï ²PëÀt E¯ÁSÉ 6£ÉÃ vÀgÀUÀw¬ÄAzÀ 12£ÉÃ vÀgÀUÀwAiÀÄªÀgÉUÉ EgÀÄªÀ À̧PÁðj
ªÀÄvÀÄÛ SÁ À̧V ±Á É̄UÀ¼À°è ¥ÀæºÀj PÀè̈ ïUÀ¼À£ÀÄß K¥ÁðlÄ ªÀiÁqÀ̈ ÉÃPÉAzÀÄ DzÉÃ±ÀUÀ¼ÀÄ
eÁj ªÀiÁrzÉ.

ªÀå À̧£ÀPÁj ªÀ̧ ÀÄÛUÀ½UÉ
ªÉÆzÀ®£ÉÃ ¨Áj
ªÀÄvÀÄÛ ¥Àæw¨Áj
‘ É̈ÃqÀ’ JAzÀÄ
ºÉÃ½j !

«eÕÁ£À ªÀÄvÀÄÛ À̧ªÀiÁd
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SCIENCE AND SOCIETY
Nasha Mukt Bharat Abhiyaan
The Nasha Mukt Bharat Abhiyaan was launched by the Ministry of Social Justice and
Empowerment, Government of India. It intends to reach out to the masses and spread
awareness on the issue of avoiding substance abuse through active participation of the
youth, women, and the community. The special focus is on the prevention of substance

abuse among early-age children.
The Government has launched a National De-addiction Helpline— 14446, to
deal with drug addiction and to help drug addicts.

6.4.6 Practicing Life Skills :
Life skills are practical abilities that help individuals manage their daily life and

succeed in various aspects of life. The following life skills are needed in adolescence age to
maintain their life smoothly. Try to practice these.

S.No Life Skill Description Example 
1 Effective 

Communication 
Expressing ideas clearly 
and confidently through 
words and actions. 

Speaking politely to teachers and 
peers, and listening actively. 

2 Interpersonal 
Relationships 

Building healthy, 
respectful, and supportive 
relationships. 

Working cooperatively in group 
projects and resolving 
disagreements calmly. 

3 Decision-
Making 

Choosing the best option 
after weighing possible 
outcomes. 

Deciding to spend time studying 
instead of getting distracted by 
social media. 

4 Problem-
Solving 

Identifying problems and 
finding practical, positive 
solutions. 

Figuring out how to balance 
homework, sports, and rest 
effectively. 

5 Coping with 
Emotions 

Recognizing and managing 
strong feelings like anger 
or sadness. 

Taking deep breaths or 
journaling instead of shouting 
during anger. 

6 Coping with 
Stress 

Managing pressure and 
challenges positively. 

Practicing yoga or listening to 
music to relax before exams. 

Think about these skills. Which of these  skills do you have? On which one do you want
to put more focus?
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fÃªÀ£À PË±À®åUÀ¼À£ÀÄß C s̈Áå À̧ ªÀiÁrPÉÆ¼ÀÄîªÀÅzÀÄ :
fÃªÀ£À PË±À®åUÀ¼ÀÄ JA§ÄªÀªÀÅ ªÀåQÛUÀ¼ÀÄ vÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀªÀ£ÀÄß ¤ªÀð» À̧®Ä ªÀÄvÀÄÛ fÃªÀ£ÀzÀ°è£À

««zsÀ CA±ÀUÀ¼À°è AiÀÄ±À¹éAiÀiÁUÀ®Ä ̧ ÀºÁAiÀÄªÁUÀÄªÀ DZÀgÀuÁvÀäPÀ ̧ ÁªÀÄxÀåðUÀ¼ÀÄ.  CªÀgÀ fÃªÀ£ÀªÀ£ÀÄß ̧ ÀÄUÀªÀÄªÁV
¤ªÀð» À̧®Ä ºÀ¢ºÀgÉAiÀÄzÀ ªÀAiÀÄ¹ì£À°è F PÉ¼ÀV£À PË±À®åUÀ¼À CUÀvÀå«zÉ.  EªÀÅUÀ¼À£ÀÄß C s̈Áå À̧ ªÀiÁqÀ®Ä
¥ÀæAiÀÄwßs¹j.

 
 
  

 
 

 
 
 
 

  
 
 
 

  
 
 
 

  
 
 
 

  
 
 
 

  
 

 

F PË±À®åUÀ¼À §UÉÎ D É̄ÆÃa¹.  F PË±À®åUÀ¼À°è  ¤ÃªÀÅ AiÀiÁªÀ PË±À®åUÀ¼À£ÀÄß ºÉÆA¢¢ÝÃj? ¤ÃªÀÅ
AiÀiÁªÀÅzÀgÀ ªÉÄÃ É̄ zÀÈ¶Ö EqÀ̈ ÉÃPÉAzÀÄ  §AiÀÄ À̧ÄwÛÃj?

«eÕÁ£À ªÀÄvÀÄÛ À̧ªÀiÁd
£ÀμÁ ªÀÄÄPïÛ s̈ÁgÀvï C©üAiÀiÁ£ï
£ÀμÁ ªÀÄÄPïÛ s̈ÁgÀvï C©üAiÀiÁ£ï£ÀÄß s̈ÁgÀvÀ À̧PÁðgÀzÀ ¸ÁªÀiÁfPÀ £ÁåAiÀÄ ªÀÄvÀÄÛ À̧§°ÃPÀgÀt
À̧aªÁ®AiÀÄ ¥ÁægÀA©ü¹zÉ.  AiÀÄÄªÀPÀgÀÄ, ªÀÄ»¼ÉAiÀÄgÀÄ ªÀÄvÀÄÛ ̧ ÀªÀÄÄzÁAiÀÄzÀ ̧ ÀQæAiÀÄ ̈ sÁUÀªÀ» À̧Ä«PÉAiÀÄ

ªÀÄÆ®PÀ ªÀiÁzÀPÀ zÀæªÀå zÀÄgÀÄ¥ÀAiÉÆÃUÀªÀ£ÀÄß vÀqÉAiÀÄÄªÀ §UÉÎ d£À ¸ÁªÀiÁ£ÀågÀ£ÀÄß vÀ®Ä¥À®Ä ªÀÄvÀÄÛ
eÁUÀÈw ªÀÄÆr À̧®Ä EzÀÄ GzÉÝÃ²¹zÉ.  aPÀÌ ªÀAiÀÄ¹ì£À ªÀÄPÀÌ¼À°è ªÀiÁzÀPÀ zÀæªÀå zÀÄgÀÄ¥ÀAiÉÆÃUÀ

vÀqÉUÀlÄÖ«PÉAiÀÄ ªÉÄÃ É̄ «±ÉÃμÀ UÀªÀÄ£ÀºÀj À̧̄ ÁVzÉ.
ªÀiÁzÀPÀzÀæªÀå ªÀå À̧£ÀªÀ£ÀÄß ¤ªÁj À̧®Ä ªÀÄvÀÄÛ ªÀiÁzÀPÀ ªÀå À̧¤UÀ½UÉ ̧ ÀºÁAiÀÄ ªÀiÁqÀ®Ä ̧ ÀPÁðgÀªÀÅ
gÁ¶ÖçÃAiÀÄ ªÀå À̧£À ¤ªÀÄÆð®£É À̧ºÁAiÀÄªÁtÂ 14446£ÀÄß ¥ÁægÀA©ü¹zÉ.

PÀæ. À̧A     fÃªÀ£À PË±À®å                       «ªÀgÀuÉ                     GzÁºÀgÀuÉ

1. À̧A s̈ÁμÀuÁ PË±À®å

2. ¥ÀgÀ̧ ÀàgÀ À̧A§AzsÀUÀ¼ÀÄ

3. ¤zsÁðgÀ vÉUÉzÀÄPÉÆ¼ÀÄîªÀÅzÀÄ

4. s̈ÁªÉÇÃzÉéÃUÀUÀ¼À£ÀÄß
¤ s̈Á¬Ä À̧ÄªÀÅzÀÄ

5. À̧ªÀÄ Ȩ́å ¥ÀjºÁgÀ

6. MvÀÛqÀªÀ£ÀÄß ¤ s̈Á¬Ä À̧ÄªÀÅzÀÄ

D É̄ÆÃZÀ£ÉUÀ¼À£ÀÄß ̧ ÀàμÀÖªÁV ªÀåPÀÛ¥Àr À̧ÄªÀÅzÀÄ,
ªÀiÁvÀÄ ªÀÄvÀÄÛ QæAiÉÄUÀ¼À£ÀÄß £ÀA©PÉ¬ÄAzÀ
ªÀåPÀÛ¥Àr À̧ÄªÀÅzÀÄ.

DgÉÆÃUÀåPÀgÀ UËgÀªÁ¤évÀ ªÀÄvÀÄÛ É̈A§°vÀ
À̧A§AzsÀUÀ¼À£ÀÄß ¤«Äð À̧ÄªÀÅzÀÄ.

À̧A s̈ÀªÀ¤ÃAiÀÄ ¥sÀ°vÁA±ÀUÀ¼À£ÀÄß ¥Àj²Ã°¹zÀ
£ÀAvÀgÀ GvÀÛªÀÄ DAiÉÄÌAiÀÄ£ÀÄß Dj À̧ÄªÀÅzÀÄ

PÉÆÃ¥À CxÀªÁ zÀÄBR zÀAvÀºÀ §®ªÁzÀ
¨sÁªÀ£ÉUÀ¼À£ÀÄß UÀÄgÀÄw¸ÀÄªÀÅzÀÄ ªÀÄvÀÄ Û
¤ªÀð» À̧ÄªÀÅzÀÄ

¸ÀªÀÄ¸É åU À¼À£ÀÄß UÀÄwð¸ÀÄªÀÅzÀÄ ªÀÄvÀÄ Û
¥ÁæAiÉÆÃVPÀ ¸ÀPÁgÁvÀäPÀ ¥ÀjºÁgÀUÀ¼À£ÀÄß
PÀAqÀÄ»rAiÀÄÄªÀÅzÀÄ.

MvÀÛqÀ ªÀÄvÀÄÛ ̧ ÀªÁ®ÄUÀ¼À£ÀÄß ̧ ÀPÁgÁvÀäPÀªÁV
¤ªÀð» À̧ÄªÀÅzÀÄ.

²Pë ÀP Àg ÀÄ ªÀÄvÀÄ Û UÉ¼ÉAi ÀÄgÉÆA¢UÉ
ªÀÄAiÀiÁðzÉ¬ÄAzÀ ªÀiÁvÀ£ÁqÀÄªÀÅzÀÄ
ªÀÄvÀÄÛ À̧QæAiÀÄªÁV D° À̧ÄªÀÅzÀÄ

UÀÄA¥ÀÅ AiÉÆÃd£ÉUÀ¼À°è ̧ ÀºÀPÁjAiÀiÁV
PÉ® À̧ ªÀiÁqÀÄªÀÅzÀÄ ªÀÄvÀÄÛ ©ü£Áß©ü¥ÁæAiÀÄ
UÀ¼À£ÀÄß  ±ÁAvÀªÁV ¥ÀjºÀj À̧ÄªÀÅzÀÄ

¸ÁªÀiÁfPÀ ªÀiÁzsÀåªÀÄ¢AzÀ «ZÀ°vÀ
gÁUÀÄªÀ §zÀ®Ä CzsÀåAiÀÄ£À ªÀiÁqÀ®Ä
À̧ªÀÄAiÀÄªÀ£ÀÄß PÀ¼ÉAiÀÄ®Ä ¤zsÀðj À̧ÄªÀÅzÀÄ

PÉÆÃ¥ÀzÀ ¸ÀªÀÄAiÀÄzÀ°è PÀÆUÁqÀÄªÀ
§zÀ®Ä ¢ÃWÀð G¹gÁl vÉUÉzÀÄ
P ÉÆ¼ÀÄ îªÀ ÅzÀÄ CxÀªÁ qÉÊjAiÀÄ°è
§gÉAiÀÄÄªÀÅzÀÄ.
ª ÀÄ£ ÉU É®¸ À ,Q æÃq É ,«±Á æAwAi À Ä£ À Ä ß
¥ ÀjuÁª À Ä PÁjAi À i ÁV º É ÃU É
À̧ªÀÄvÉÆÃ®£ÀUÉÆ½ À̧ÄªÀÅzÀÄ JA§ÄzÀ£ÀÄß

PÀAqÀÄ»rAiÀÄÄªÀÅzÀÄ.
¥ÀjÃP É ëU À½UÉ ªÉÆzÀ®Ä «±ÁæAw
¥ÀqÉAiÀÄ®Ä AiÉÆÃUÁ¨sÁå¸À CxÀªÁ
À̧AVÃvÀªÀ£ÀÄß PÉÃ¼ÀÄªÀÅzÀÄ
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6.5 The ‘Why’ Question for Adolescence

Many changes in adolescence, including menstruation and other signs of puberty,

are mainly due to hormones — certain chemicals produced in our bodies. Hormones

play a crucial role in regulating various aspects of growth and development, contributing

to the proper functioning of the body. They are produced in different parts of the body

and are released at an appropriate time in response to signals from the brain.

Testosterone and estrogens are the hormones that cause physical changes in boys

and girls during the adolescence. These hormones influence the mood and the behavior.

By staying informed, seeking support and guidance when needed, and making

healthy decisions, you can build a strong foundation for your life ahead.

We now understand the different
changes in adolescence and also know
some ways to handle it with a sense of
responsibility.

But I wonder why these changes
occur at this stage of life!

Key words

Adolescence

Menstruation

Secondary sexual
Characterisitcs

Adam’s apple Puberty

Menstural Cycle Menstrual hygiene

Substance abuse Hormones
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ºÀ¢ºÀgÉAiÀÄzÀªÀjUÉ ‘KPÉ’ JA§ ¥Àæ±Éß

ºÀ¢ºÀgÉAiÀÄzÀ°è IÄvÀÄ¸ÁæªÀ ªÀÄvÀÄÛ EvÀgÀ PËªÀiÁgÁªÀ̧ ÉÜAiÀÄ ®PëÀtUÀ¼ÀÄ ̧ ÉÃjzÀAvÉ C£ÉÃPÀ §zÀ̄ ÁªÀuÉUÀ½UÉ

£ÀªÀÄä zÉÃºÀzÀ°è ©qÀÄUÀqÉAiÀiÁUÀÄªÀ ºÁªÉÆÃð£ÀÄUÀ¼ÉÃ PÁgÀt.  ̈ É¼ÀªÀtÂUÉ ªÀÄvÀÄÛ C©üªÀÈ¢ÞAiÀÄ ««zsÀ CA±ÀUÀ¼À£ÀÄß

¤AiÀÄAwæ̧ ÀÄªÀ°è  ºÁªÉÆð£ÀÄUÀ¼ÀÄ ¤uÁðAiÀÄPÀ ¥ÁvÀæ ªÀ» À̧ÄvÀÛªÉ. zÉÃºÀzÀ À̧jAiÀiÁzÀ PÁAiÀÄð ¤ªÀðºÀuÉUÉ

PÉÆqÀÄUÉ ¤ÃqÀÄvÀÛªÉ.  CªÀÅ zÉÃºÀzÀ ««zsÀ ̈ sÁUÀUÀ¼À°è GvÀàwÛAiÀiÁUÀÄvÀÛªÉ ªÀÄvÀÄÛ ªÉÄzÀÄ½¤AzÀ §gÀÄªÀ ̧ ÀAPÉÃvÀUÀ½UÉ

ºÉÃUÉ ¥ÀæwQæAiÉÄAiÀiÁV À̧ÆPÀÛ À̧ªÀÄAiÀÄzÀ°è ©qÀÄUÀqÉAiÀiÁUÀÄwÛªÉ.

mÉ¸ÉÆÖÃ¹ÖgÁ£ï ªÀÄvÀÄÛ F¸ÉÆÖçÃd£ïUÀ¼ÀÄ ºÀ¢ºÀgÉAiÀÄzÀ ºÀÄqÀÄUÀgÀÄ ªÀÄvÀÄÛ ºÀÄqÀÄVAiÀÄgÀ°è zÉÊ»PÀ

§zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß GAlÄªÀiÁqÀÄªÀ ºÁªÉÆÃð£ïUÀ¼ÁVªÉ.  F ºÁªÉÆÃð£ïUÀ¼ÀÄ ªÀiÁ£À¹PÀ ¹Üw ªÀÄvÀÄÛ £ÀqÀªÀ½PÉAiÀÄ

ªÉÄÃ É̄ ¥Àæ̈ sÁªÀ ©ÃgÀÄvÀÛªÉ.

CUÀvÀå«zÁÝUÀ É̈A§® ªÀÄvÀÄÛ ªÀiÁUÀðzÀ±Àð£ÀªÀ£ÀÄß ¥ÀqÉAiÀÄ§ºÀÄzÀÄ ªÀÄvÀÄÛ DgÉÆÃUÀåPÀgÀ ¤zsÁðgÀUÀ¼À£ÀÄß

vÉUÉzÀÄPÉÆ¼ÀÄîªÀ ªÀÄÆ®PÀ ¤ÃªÀÅ ¤ªÀÄä ªÀÄÄA¢£À fÃªÀ£ÀPÉÌ §®ªÁzÀ Cr¥ÁAiÀÄªÀ£ÀÄß ¤«Äð¹PÉÆ¼ÀÄîªÀÅzÀÄ.

£ÁªÀÅ FUÀ ºÀ¢ºÀgÉAiÀÄzÀ°è£À ««zsÀ
§zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß CxÀðªÀiÁrPÉÆArzÉÝÃªÉ
ªÀÄvÀÄÛ dªÁ¨ÁÝjAiÀÄÄvÀ  ¥ÀæeÉÕ¬ÄAzÀ CzÀ£ÀÄß
¤ªÀð» À̧ÄªÀ  CjªÀÅ «zsÁ£ÀUÀ¼À£ÀÄß À̧ºÀ

w½¢zÉÝÃªÉ?

DzÀgÉ fÃªÀ£ÀzÀ F ºÀAvÀzÀ°è F
§zÀ̄ ÁªÀuÉUÀ¼ÀÄ KPÉ À̧A s̈À« À̧ÄvÀÛªÉ JAzÀÄ

£À£ÀUÉ D±ÀÑAiÀÄðªÁUÀÄvÀÛzÉ !

¥ÀæªÀÄÄR ¥ÀzÀUÀ¼ÀÄ

ºÀ¢ºÀgÉAiÀÄ

IÄvÀÄ¸ÁæªÀ

¢éwÃAiÀÄ É̄ÊAVPÀ ®PëÀtUÀ¼ÀÄ

DqÀªÀiïì D¦¯ï AiÀÄÄPÀÛªÀAiÀÄ À̧Äì

IÄvÀÄZÀPÀæ IÄvÀÄ¸ÁæªÀ ¥Àj±ÀÄ s̈ÀævÉ

ªÀiÁzÀPÀ zÀæªÀåUÀ¼À zÀÄgÀÄ¥ÀAiÉÆÃUÀ ºÁªÉÆÃð£ïUÀ¼ÀÄ
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Adolescence is the period of change from childhood to adulthood. It generally
begins around the age of 10 years and usually lasts until 19 years.
Adolescence is marked by significant and characteristic physical, biological, and
emotional changes.
Features that help to distinguish the male from the female but are not directly
involved in reproduction are called secondary sexual characteristics.
Puberty is the stage in which the body of a child undergoes observable and internal
changes to develop into an adult capable of reproduction.
Adolescence in girls is also marked by start of the menstrual cycle, during which
there is a discharge of blood generally after every 28–30 days, a process called
menstruation.
Menstruation begins at puberty and generally ends by the age of 45–55 years.
Adolescents face several emotional and behavioural changes.
Eating a balanced and healthy diet, maintaining good personal hygiene, and
participating in physical activities help adolescents to stay healthy.
Addictive substances, such as tobacco, alcohol, and drugs, have adverse effects on
the body and mind. It is wise to say ‘NO’ to these substances and stay away from
them.
Changes that take place in the body during adolescence are primarily controlled
by certain chemicals produced in the body. These chemicals are called hormones.
Life skills are practical abilities that help individuals manage their daily life and
succeed in various aspects of life. Life skills are needed in adolescence to maintain
their life smooth
Proper guidance and awareness help adolescents manage physical, emotional, and
behavioural changes effectively.

In a Nutshell

1. Ramesh, an 11-year-old boy, developed a few pimples on his face. His mother told
him that this is because of ongoing biological changes in his body.
    (i) What could be the possible reasons for the development of these pimples on his face?

(ii) What can he do to get some relief from these pimples?

Let Us Enhance Our Learining
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ºÀ¢ºÀgÉAiÀÄ ¨Á®å¢AzÀ ¥ËæqsÁªÀ̧ ÉÜUÉ §zÀ̄ ÁUÀÄªÀ CªÀ¢üAiÀiÁVzÉ. EzÀÄ ¸ÁªÀiÁ£ÀåªÁV 10 ªÀμÀðUÀ¼À
ªÀAiÀÄ¹ì£À°è DgÀA s̈ÀªÁV 19 ªÀμÀðUÀ¼ÀªÀgÉUÉ EgÀÄvÀÛzÉ.
ºÀ¢ºÀgÉAiÀÄzÀ CªÀ¢üAiÀÄÄ UÀªÀÄ£ÁºÀð ªÀÄvÀÄÛ «²μÀÖªÁzÀ zÉÊ»PÀ, eÉÊ«PÀ ªÀÄvÀÄÛ ̈ sÁªÀ£ÁvÀäPÀ §zÀ̄ ÁªÀuÉUÀ½AzÀ
UÀÄgÀÄw À̧®àqÀÄvÀÛzÉ.
UÀAqÀÄ ªÀÄvÀÄÛ ºÉtÚ£ÀÄß ¥ÀævÉåÃQ À̧®Ä ̧ ÀºÁAiÀÄªÀiÁqÀÄªÀ DzÀgÉ ̧ ÀAvÁ£ÉÆÃvÀàwÛAiÀÄ°è £ÉÃgÀªÁV ̈ sÁVAiÀiÁUÀzÀ
®PëÀtUÀ¼À£ÀÄß ¢éwÃAiÀÄ É̄ÊAVPÀ ®PëÀtUÀ¼ÀÄ J£ÀÄßvÁÛgÉ.
¥ËæqsÁªÀ̧ ÉÜAiÀÄÄ ªÀÄUÀÄ«£À zÉÃºÀªÀÅ ̧ ÀAvÁ£ÉÆÃvÀàwÛ GAlÄªÀiÁqÀÄªÀ ̧ ÁªÀÄxÀåðªÀ£ÀÄß ºÉÆA¢gÀÄªÀ ªÀAiÀÄ À̧ÌªÁV
É̈¼ÉAiÀÄ®Ä UÀªÀÄ¤ À̧§ºÀÄzÁzÀ ªÀÄvÀÄÛ DAvÀjPÀ §zÀ̄ ÁªÀuÉUÀ½UÉ  M¼ÀUÁUÀÄªÀ ºÀAvÀªÁVzÉ.

ºÀÄqÀÄVAiÀÄgÀ°è ºÀ¢ºÀgÉAiÀÄzÀ CªÀ¢üAiÀÄÄ IÄvÀÄZÀPÀæzÀ DgÀA s̈À¢AzÀ UÀÄgÀÄw À̧®àqÀÄvÀÛzÉ. F ̧ ÀªÀÄAiÀÄzÀ°è
¸ÁªÀiÁ£ÀåªÁV ¢£ÀUÀ¼À £ÀAvÀgÀ gÀPÀÛ ©qÀÄUÀqÉAiÀiÁUÀÄvÀÛzÉ, EzÀ£ÀÄß IÄvÀÄ¸ÁæªÀ JAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ.
IÄvÀÄ¸ÁæªÀ AiÀÄÄPÀÛ ªÀAiÀÄ¹ì£À°è DgÀA s̈ÀªÁV ̧ ÁªÀiÁ£ÀåªÁV ªÀμÀðUÀ¼À ªÀAiÀÄ¹ì£À°è PÉÆ£ÉUÉÆ¼ÀÄîvÀÛzÉ
ºÀ¢ºÀgÉAiÀÄzÀªÀgÀÄ ºÀ®ªÁgÀÄ s̈ÁªÀ£ÁvÀäPÀ ªÀÄvÀÄÛ £ÀqÀªÀ½PÉAiÀÄ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß JzÀÄj À̧ÄvÁÛgÉ.
¸ÀªÀÄvÉÆÃ®£À ªÀÄvÀÄÛ DgÉÆÃUÀåPÀgÀ DºÁgÀªÀ£ÀÄß ¸ÉÃ«¸ÀÄªÀÅzÀÄ, GvÀÛªÀÄ ªÉÊAiÀÄQÛPÀ £ÉÊªÀÄð®åªÀ£ÀÄß
PÁ¥ÁrPÉÆ¼ÀÄîªÀÅzÀÄ ªÀÄvÀÄÛ zÉÊ»PÀ ZÀlÄªÀnPÉUÀ¼À°è ̈ sÁUÀªÀ» À̧ÄªÀÅzÀÄ ºÀ¢ºÀgÉAiÀÄzÀªÀgÀÄ DgÉÆÃUÀåªÁVgÀ®Ä
À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛzÉ.

vÀA¨ÁPÀÄ, ªÀÄzÀå ªÀÄvÀÄÛ ªÀiÁzÀPÀ ªÀ̧ ÀÄÛUÀ¼ÀAvÀºÀ ªÀå À̧£ÀPÁj ªÀ̧ ÀÄÛUÀ¼ÀÄ zÉÃºÀ ªÀÄvÀÄÛ ªÀÄ£À¹ì£À ªÉÄÃ É̄
¥ÀæwPÀÆ® ¥ÀjuÁªÀÄ ©ÃgÀÄvÀÛªÉ. F ¥ÀzÁxÀðUÀ½UÉ ‘ É̈ÃqÀ’ JAzÀÄ ºÉÃ¼ÀÄªÀÅzÀÄ ªÀÄvÀÄÛ CªÀÅUÀ½AzÀ zÀÆgÀ
EgÀÄªÀÅzÀÄ §Ä¢ÞªÀAwPÉAiÀiÁVzÉ.
ºÀ¢ºÀgÉAiÀÄzÀ zÉÃºÀzÀ°è DUÀÄªÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ ¥ÁæxÀ«ÄPÀªÁV zÉÃºÀzÀ°è GvÀàwÛAiÀiÁUÀÄªÀ PÉ®ªÀÅ
gÁ¸ÁAiÀÄ£ÀUÀ½AzÀ ¤AiÀÄAwæ̧ À®àqÀÄvÀÛªÉ. F gÁ¸ÁAiÀÄ¤PÀUÀ¼À£ÀÄß ºÁªÉÆÃð£ÀÄUÀ¼ÀÄ J£ÀÄßvÁÛgÉ.
fÃªÀ£À PË±À®åUÀ¼ÀÄ, ªÀåQÛUÀ¼ÀÄ vÀªÀÄä zÉÊ£ÀA¢£À fÃªÀ£ÀªÀ£ÀÄß  ¤ªÀð» À̧®Ä ªÀÄvÀÄÛ  fÃªÀ£ÀzÀ ««zsÀ
CA±ÀUÀ¼À°è AiÀÄ±À¹éAiÀiÁUÀ®Ä À̧ºÁAiÀÄ ªÀiÁqÀÄªÀ ¥ÁæAiÉÆÃVPÀ ¸ÁªÀÄxÀåðUÀ¼ÁVªÉ.  vÀªÀÄä fÃªÀ£ÀªÀ£ÀÄß
À̧ÄUÀªÀÄªÁV ¤ªÀð» À̧®Ä ºÀ¢ºÀgÉAiÀÄzÀªÀgÀ°è fÃªÀ£À PË±À®åUÀ¼ÀÄ É̈ÃPÁUÀÄvÀÛªÉ.
À̧jAiÀiÁzÀ ªÀiÁUÀðzÀ±Àð£À ªÀÄvÀÄÛ CjªÀÅ ºÀ¢ºÀgÉAiÀÄzÀªÀgÀÄ zÉÊ»PÀ, s̈ÁªÀ£ÁvÀäPÀ ªÀÄvÀÄÛ £ÀqÀªÀ½PÉAiÀÄ

§zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß ¥ÀjuÁªÀÄPÁjAiÀiÁV ¤ªÀðºÀ̧ À®Ä À̧ºÁAiÀÄªÀiÁqÀÄvÀÛªÉ.

¸ÁgÁA±À

£ÀªÀÄä PÀ°PÉAiÀÄ£ÀÄß « À̧Ûj¹PÉÆîÃt

gÀªÉÄÃ±ï JA§ ªÀμÀðzÀ ̈ Á®PÀ CªÀ£À ªÀÄÄRzÀ ªÉÄÃ É̄ PÉ®ªÀÅ ªÉÆqÀªÉUÀ¼ÀÄ PÁtÂ¹PÉÆAqÀªÀÅ. EzÀÄ

CªÀ£À zÉÃºÀzÀ°è £ÀqÉAiÀÄÄwÛgÀÄªÀ eÉÊ«PÀ §zÀ̄ ÁªÀuÉUÀ½AzÁV JAzÀÄ vÁ¬Ä ºÉÃ½zÀ¼ÀÄ.
i CªÀ£À ªÀÄÄRzÀ ªÉÄÃ É̄ ªÉÆqÀªÉUÀ¼ÀÄ É̈¼ÉAiÀÄ®Ä À̧A s̈ÀªÀ¤ÃAiÀÄ PÁgÀtUÀ¼ÉÃ£ÀÄ?
ii F ªÉÆqÀªÉUÀ½AzÀ G¥À±ÀªÀÄ£À ¥ÀqÉAiÀÄ®Ä CªÀ£ÀÄ K£ÀÄ ªÀiÁqÀ̈ ÉÃPÀÄ?
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2. Which of the following food groups would be a better option for adolescents and
why?

(i) (ii)

3. Unscramble the underlined word in the following sentences:
(i) The discharge of blood in adolescent girls which generally occurs every 28–30

days is nstmnoiaretu.
(ii) The hoarseness in the voice of adolescent boys is due to enlarged iceov xob.
(iii) Secondary sexual characteristics are natural signs that the body is preparing for

adulthood and mark the onset of urtypeb.
(iv) We should say NO to lahoclo and srugd as they are addictive.

4. Sailu told her friend, “Adolescence brings only physical changes, like growing taller
or developing body hair.” Is she correct? What would you change in this description
of adolescence?

5. During a discussion in the class, some of the students raised the following points.
What questions would you ask them to check the correctness of these points?
(i) Adolescents do not need to worry about behavioural changes.
(ii) If someone tries a harmful substance once, they can stop anytime they want.

6. Adolescents sometimes experience mood swings. On some days, they feel very
energetic and happy, while on other days, they may feel low. What other behavioural
changes are associated with this age?

7. While using a toilet, Vani noticed that used sanitary pads were scattered near the bin.
She got upset and shared her feelings with her friends. They discussed the importance
of menstrual hygiene and healthy sanitary habits. What menstrual hygiene and sanitary
habits would you suggest to your friends?

8. Likitha and Vijay were classmates and good friends. On turning 11, Likitha developed
a little bulge on the front of her neck. She visited the doctor who gave her medication
and asked to take iodine-rich diet. Similarly, a bump was developed on the front of
Vijay’s neck when he turned 12. However, the doctor told him that it was a part of
growing up. According to you, what could be the possible reason for advising Likitha
and Vijay differently?
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F PÉ¼ÀV£À AiÀiÁªÀ DºÁgÀ UÀÄA¥ÀÅ ºÀ¢ºÀgÉAiÀÄzÀªÀjUÉ GvÀÛªÀÄ DAiÉÄÌAiÀiÁVgÀÄvÀÛªÉ ªÀÄvÀÄÛ KPÉ?

PÉ¼ÀV£À ¥ÀzÀUÀ¼À°è UÉgÉ J¼ÉzÀ ¥ÀzÀUÀ¼À£ÀÄß À̧j¥Àr¹ §gÉ¬Äj.
i ºÀ¢ºÀgÉAiÀÄzÀ ¨Á®QAiÀÄgÀ°è ¢£ÀUÀ½UÉÆªÉÄä £ÀqÉAiÀÄÄªÀ gÀPÀÛ̧ ÁæªÀªÀ£ÀÄß vÀÄ¸ÁæIÄªÀ

J£ÀÄßvÁÛgÉ.
ii ºÀ¢ºÀgÉAiÀÄzÀ ºÀÄqÀÄUÀgÀ°è zsÀé¤ §zÀ̄ ÁªÀuÉAiÀÄÄ ¤zsÀénÖUÉ¥É ̈ É¼ÉAiÀÄÄªÀÅzÀjAzÀ GAmÁUÀÄvÀÛzÉ.
iii ¢éwÃAiÀÄ ̄ ÉÊAVPÀ ®PëÀtUÀ¼ÀÄ zÉÃºÀªÀÅ ¥ËæqsÁªÀ̧ ÉÜUÉ ¹zÀÞªÁUÀÄwÛgÀÄªÀ £ÉÊ À̧VðPÀ ®PëÀtUÀ¼ÁVªÉ.

EªÀÅ PÀÛªÀAiÀÄÄ À̧ÄìAiÀÄ£ÀÄß À̧Æa À̧ÄvÀÛzÉ.
iv zÀåªÀÄ ªÀÄvÀÄÛ ªÀåªÀiÁPÀzÀªÀå UÀ½UÉ zÀÆgÀ«gÀ̈ ÉÃPÀÄ KPÉAzÀgÉ EªÀÅ ªÀå À̧£ÀPÁjUÀ¼ÀÄ.
±ÉÊ®Ä vÀ£Àß Ȩ́ßÃ»vÉ ºÉÃ½zÀ¼ÀÄ, ‘ºÀ¢ºÀgÉAiÀÄªÀÅ JvÀÛgÀªÁV É̈¼ÉAiÀÄÄªÀÅzÀÄ CxÀªÁ zÉÃºÀzÀ ªÉÄÃ É̄
gÉÆÃªÀÄUÀ¼ÀÄ ̈ É¼ÉAiÀÄÄªÀAvÀºÀ zÉÊ»PÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß ªÀiÁvÀæ GAlÄªÀiÁqÀÄvÀÛzÉ’. CªÀ¼ÀÄ ̧ ÀjAiÉÄÃ?
ºÀ¢ºÀgÉAiÀÄzÀ F «ªÀgÀuÉAiÀÄ°è ¤ÃªÀÅ K£ÀÄ §zÀ̄ ÁªÀuÉ §AiÀÄ À̧ÄwÛÃj?
vÀgÀUÀwAiÀÄ°è ZÀZÉðAiÀÄ À̧ªÀÄAiÀÄzÀ°è PÉ®ªÀÅ «zÁåyðUÀ¼ÀÄ F PÉ¼ÀV£À CA±ÀUÀ¼À£ÀÄß JwÛzÀgÀÄ. F
CA±ÀUÀ¼À RavÀvÉAiÀÄ£ÀÄß ¥Àj²Ã° À̧®Ä ¤ÃªÀÅ CªÀjUÉ AiÀiÁªÀ ¥Àæ±ÉßUÀ¼À£ÀÄß PÉÃ¼ÀÄwÛÃj?
i ºÀ¢ºÀgÉAiÀÄzÀªÀgÀ ªÀvÀð£ÉAiÀÄ §zÀ̄ ÁªÀuÉUÀ¼À §UÉÎ aAw À̧̈ ÉÃPÁV®è.
ii AiÀiÁgÁzÀgÀÆ MªÉÄä ºÁ¤PÁgÀPÀ ªÀ̧ ÀÄÛªÀ£ÀÄß ¥ÀæAiÀÄwß¹zÀgÉ CªÀgÀÄ AiÀiÁªÁUÀ É̈ÃPÁzÀgÀÆ

¤°ȩ̀ À§ºÀÄzÀÄ.
ºÀ¢ºÀgÉAiÀÄzÀªÀgÀÄ PÉ®ªÉÇªÉÄä ªÀÄ£À¹ÜwAiÀÄ°è §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß C£ÀÄ s̈À« À̧ÄvÁÛgÉ.  PÉ®ªÀÅ ¢£ÀUÀ¼À°è
CªÀgÀÄ vÀÄA¨Á ZÉÊvÀ£Àå²Ã®gÀÄ ªÀÄvÀÄÛ À̧AvÉÆÃμÀªÀ£ÀÄß C£ÀÄ s̈À« À̧ÄvÁÛgÉ. DzÀgÉ EvÀgÀ ¢£ÀUÀ¼À°è
CªÀgÀÄ ¤gÀÄvÁìºÀUÉÆ¼Àî§ºÀÄzÀÄ.  F ªÀAiÀÄ¹ì£ÉÆA¢UÉ ̈ ÉÃgÉ AiÀiÁªÀ £ÀqÀªÀ½PÉ ªÀÄÄR §zÀ̄ ÁªÀuÉUÀ½UÉ
À̧A§AzsÀ«zÉ?

ªÁtÂ ±ËZÁ®AiÀÄªÀ£ÀÄß §¼À̧ ÀÄªÁUÀ §¼À¹zÀ ±Á¤lj ¥ÁåqïUÀ¼ÀÄ ©£ï §½ ºÀgÀrPÉÆArgÀÄªÀÅzÀ£ÀÄß
UÀªÀÄ¤¹zÀ¼ÀÄ.  CªÀ¼ÀÄ C À̧ªÀÄzsÁ£ÀUÉÆAqÀ¼ÀÄ ªÀÄvÀÄÛ vÀ£Àß Ȩ́ßÃ»vÀgÉÆA¢UÉ vÀ£Àß s̈ÁªÀ£ÉUÀ¼À£ÀÄß
ºÀAaPÉÆAqÀ¼ÀÄ.  CªÀgÀÄ IÄvÀÄ¸ÁæªÀ £ÉÊªÀÄð®å ªÀÄvÀÄÛ DgÉÆÃUÀåPÀgÀ £ÉÊªÀÄð®å C s̈Áå À̧UÀ¼À
¥ÁæªÀÄÄRåvÉAiÀÄ£ÀÄß ZÀað¹zÀgÀÄ.  ¤ªÀÄä Ȩ́ßÃ»vÀjUÉ ¤ÃªÀÅ AiÀiÁªÀ IÄvÀÄ¸ÁæªÀ ±ÀÄ s̈ÀævÉ ªÀÄvÀÄÛ
DgÉÆÃUÀåPÀgÀ C s̈Áå À̧UÀ¼À£ÀÄß À̧Æa À̧ÄwÛÃj ?
°TvÀ ªÀÄvÀÄÛ «dAiÀiï ̧ ÀºÀ¥ÁpUÀ¼ÀÄ ªÀÄvÀÄÛ GvÀÛªÀÄ ̧ ÉßÃ»vÀgÁVzÀÝgÀÄ. 11£ÉÃ ªÀAiÀÄ¹ì£À°è °TvÁ¼À
PÀÄwÛUÉ ªÀÄÄA s̈ÁUÀzÀ°è ̧ Àé®à G©âzÀAvÉ ̈ É¼É¬ÄvÀÄ. CªÀ½UÉ aQvÉì ¤ÃrzÀ ªÉÊzÀågÀÄ CAiÉÆÃr£ï s̈ÀjvÀ
DºÁgÀªÀ£ÀÄß vÉUÉzÀÄPÉÆ¼ÀÄîªÀAvÉ ºÉÃ½zÀgÀÄ.  CzÉÃjÃw 12£ÉÃ ªÀμÀðzÀ°è «dAiÀiï£À PÀwÛ£À ªÀÄÄA s̈ÁUÀzÀ°è
MAzÀÄ G§Äâ É̈¼É¬ÄvÀÄ.  DzÀgÉ EzÀÄ É̈¼ÀªÀtÂUÉAiÀÄ°è MAzÀÄ s̈ÁUÀªÉAzÀÄ ªÉÊzÀågÀÄ w½¹zÀgÀÄ.
¤ªÀÄä  ¥ÀæPÁgÀ °TvÁ ªÀÄvÀÄÛ «dAiÀiïUÉ «©ü£ÀßªÁV À̧®ºÉ ¤ÃqÀ®Ä PÁgÀtªÉÃ¤gÀ§ºÀÄzÀÄ?

(i) (ii)
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10. Prepare a poster mentioning the tips for adolescents to live a healthy lifestyle.
11. Ramu struggles to adjust in the hostel with his peer group. What life skills should he
      acquire?

Physical changes during adolescence

           Observed only Observed only Common in
                 in boys girls                                boys and girls

9. During adolescence, the boys and girls undergo certain physical changes, a few of
which are given below.
(i) Change in voice
(ii) Development of breasts
(iii) Growth of moustache
(iv) Growth of facial hair
(v) Pimples on the face
(vi) Growth of hair in the pubic region
(vii) Growth of hair in armpits
Categorise these changes in the table given below:

Find out about some personalities and organisations working in your locality to improve
mental health of youth. Interview them. List at least five questions that you will ask in
the interviews.
Perform a role play on the theme ‘Child marriage: A social evil’, highlighting how it
negatively impacts the overall well-being of children, particularly the health of young
girls.
21 June is celebrated as International Yoga Day. Organise a small camp with the help
of your teachers and practise some asanas.

Exploratory ProjectsAP SCERT
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ºÀ¢ºÀgÉAiÀÄzÀªÀgÀÄ DgÉÆÃUÀåPÀgÀ fÃªÀ£À±ÉÊ°AiÀÄ£ÀÄß £ÀqȨ́ À®Ä À̧®ºÉUÀ¼À£ÀÄß G É̄èÃT¹gÀÄªÀ ¥ÉÇÃ À̧Ögï£ÀÄß
vÀAiÀiÁj¹j.
gÁªÀÄÄ vÀ£Àß UÉ¼ÉAiÀÄgÉÆA¢UÉ ºÁ Ȩ́Ö¯ï£À°è ºÉÆA¢PÉÆ¼Àî®Ä PÀμÀÖ ¥ÀqÀÄwÛzÁÝ£É. CªÀ£ÀÄ AiÀiÁªÀ fÃªÀ£À
PË±À®åªÀ£ÀÄß C¼ÀªÀr¹PÉÆ¼Àî É̈ÃPÀÄ?

ºÀ¢ºÀgÉAiÀÄzÀ°è zÉÊ»PÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ

 ºÀÄqÀÄUÀgÀ°è ªÀiÁvÀæ PÁtÂ̧ ÀÄªÀªÀÅ ºÀÄqÀÄVAiÀÄgÀ°è ªÀiÁvÀæ PÁtÂ̧ ÀÄªÀªÀÅ E§âgÀ®Æè ¸ÁªÀiÁ£ÀåªÁV
      PÁtÂ¸ÀÄªÀªÀÅ

ºÀ¢ºÀgÉAiÀÄzÀ°è ºÀÄqÀÄUÀgÀÄ ªÀÄvÀÄÛ ºÀÄqÀÄVAiÀÄgÀÄ PÉ®ªÀÅ zÉÊ»PÀ §zÀ̄ ÁªÀuÉUÀ½UÉ M¼ÀUÁUÀÄvÁÛgÉ.
CªÀÅUÀ¼À°è PÉ®ªÀ£ÀÄß PÉ¼ÀUÉ ¤ÃqÀ̄ ÁVzÉ.
i zsÀé¤AiÀÄ°è §zÀ̄ ÁªÀuÉ
ii ¸ÀÛ£ÀUÀ¼À ¨É¼ÀªÀtÂUÉ
iii «ÄÃ¸ÉUÀ¼À ¨É¼ÀªÀtÂUÉ
iv ªÀÄÄRzÀ ªÉÄÃ É̄ PÀÆzÀ® É̈¼ÀªÀtÂUÉ
v ªÀÄÄRzÀ ªÉÄÃ É̄ ªÉÆqÀªÉUÀ¼ÀÄ
vi d£À£ÁAUÀUÀ¼À §½ PÀÆzÀ°£À É̈¼ÀªÀtÂUÉ
vii PÀAPÀÄ½£À°è PÀÆzÀ°£À É̈¼ÀªÀtÂUÉ
F §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß PÉ¼ÀUÉ PÉÆlÖ PÉÆÃμÀÖPÀzÀ°è ªÀVðÃPÀj¹j.

AiÀÄÄªÀPÀgÀ ªÀiÁ£À¹PÀ DgÉÆUÀåªÀ£ÀÄß À̧ÄzsÁj À̧®Ä ¤ªÀÄä ¥ÀæzÉÃ±ÀzÀ°è PÉ® À̧ ªÀiÁqÀÄªÀ PÉ®ªÀÅ ªÀåQÛUÀ¼ÀÄ
ªÀÄvÀÄÛ ̧ ÀA Ȩ́ÜUÀ¼À §UÉÎ w½zÀÄPÉÆ½îj. CªÀgÀ£ÀÄß ̧ ÀAzÀ²ð¹zÁUÀ ¤ÃªÀÅ PÉÃ¼ÀÄªÀ PÀ¤μÀÖ LzÀÄ ¥Àæ±ÉßUÀ¼À£ÀÄß
¥ÀnÖªÀiÁrj.
¨Á®å «ªÁºÀ MAzÀÄ ¸ÁªÀiÁfPÀ zÀÄgÁZÁgÀ JA§ «μÀAiÀÄzÀ PÀÄjvÀÄ KPÀ¥ÁvÁæ©ü£ÀAiÀÄªÀ£ÀÄß
¥ÀæzÀ²ð¹j. EzÀÄ ªÀÄPÀÌ¼À MmÁÖgÉ AiÉÆÃUÀPÉëÃªÀÄzÀ ªÉÄÃ É̄ «±ÉÃμÀªÁV AiÀÄÄªÀwAiÀÄgÀ DgÉÆÃUÀåzÀ
ªÉÄÃ É̄ ºÉÃUÉ ¥ÀæwPÀÆ® ¥Àæ̈ sÁªÀªÀ£ÀÄß ©ÃgÀÄvÀÛzÉ JA§ÄzÀ£ÀÄß ºÉÊ É̄Êmï ªÀiÁrj.
dÆ£ï £ÀÄß CAvÀgï gÁ¶ÖçÃAiÀÄ AiÉÆÃUÀ ¢£ÀªÉAzÀÄ DZÀj À̧̄ ÁUÀÄvÀÛzÉ. ¤ªÀÄä ²PëÀPÀgÀ ̧ ÀºÁAiÀÄ¢AzÀ
MAzÀÄ À̧tÚ ²©gÀªÀ£ÀÄß DAiÉÆÃf¹ ªÀÄvÀÄÛ AiÉÆÃUÀzÀ D À̧£ÀUÀ¼À£ÀÄß ¸ÁzsÀ£É ªÀiÁrj.

C£ÉéÃμÀuÁvÀäPÀ AiÉÆÃd£ÁPÁAiÀÄðUÀ¼ÀÄAP SCERT
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One day, the Science teacher
showed the class three simple situations
a plant growing towards sunlight, a bulb
glowing only when a circuit was closed,
and litmus paper changing colour in a
solution. She asked the students why
each of these changes happened. The
students explained that the plant
responded to light, the bulb glowed
because the circuit was complete, and the litmus paper changed colour because of the
nature of the substance. In each case, they had observed carefully, identified patterns, and
explained the cause based on evidence.

The teacher then asked, “If a machine had to answer these questions, how would it
do so?” This made the students think differently. Just like humans, intelligent systems also
collect input, process information, recognise patterns, and produce output. The scientific
thinking used in experiments—observation, classification, and understanding cause and
effect—forms the foundation for understanding Artificial Intelligence. This chapter explores
how the skills you develop in Science connect with the way intelligent systems work.

Integrating

Artificial Intelligence(AI)

Learners will be able to...

1. Understand and correctly use AI-related terms such as Artificial Intelligence,
sensor, input, output, digital data, algorithm, dataset, pattern recognition, and
machine learning while explaining scientific concepts.

2. Explain how observation, experimentation, and data recording in science relate
to data collection in AI systems.

3. Describe how classification of acids, bases, metals, non-metals, and types of changes
connected to rule-based and data-based AI systems.

4. Differentiate between human observation in experiments and digital detection through
sensors.

AP SCERT
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PÜêñÜPÜ Ÿá©œÊÜáñæ¤Áãí©Wæ

ÓÜíÁãàg®æ
n e T ˆC s̈Áå À̧PÀgÀÄ....

ªÉÊeÕÁ¤PÀ ¥ÀjPÀ®à£ÉUÀ¼À£ÀÄß «ªÀj À̧ÄªÁUÀ PÀÈvÀPÀ §Ä¢Þ ªÀÄvÉÛ Ȩ́£ÁìgÀï, E£ÀÄàlï, CªÀÅmï¥ÀÅmï
rfl®ï qÉÃmÁ, C¯ÉÆÎjxÀªÀÄï, qsÉÃmÁ ¸Élï, ¥Áål£Àäð jPÀUÉßöÊeÉÃμ À£Àï, ªÉÄ¶£Àï
®¤ðAUÀïUÀ¼ÀAvÀºÀ AI ¥ÀzÀUÀ¼À£ÀÄß CxÀðªÀiÁrPÉÆAqÀÄ, À̧jAiÀiÁV §¼À̧ À§®ègÀÄ
«eÕÁ£ÀzÀ°è «ÃPÀëöuÉ, ¥ÀæAiÉÆÃUÀ, zÀvÁÛA±À £ÀªÉÆÃzÀÄ ¥ÀæQæAiÉÄUÀ¼ÀÄ, AI ªÀåªÀ̧ ÉÜUÀ¼À°è£À zÀvÁÛA±À ̧ ÀAUÀæºÀuÉJ
ºÉÃUÉ À̧A§AzsÀ ºÉÆA¢ªÉAiÉÆÃ JA§ÄzÀ£ÀÄß «ªÀj À̧§®ègÀÄ
DªÀÄè, ¥ÀævÁåªÀÄè, É̄ÆÃºÀUÀ¼ÀÄ, C É̄ÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ §zÀ̄ ÁªÀuÉUÀ¼À ¥ÀæPÁgÀUÀ¼À£ÀÄß ¤AiÀÄªÀÄ -DzsÁjvÀ
ªÀÄvÀÄÛ AI ªÀåªÀ̧ ÉÜUÀ¼ÉÆA¢UÉ À̧AAiÉÆÃf À̧ÄªÀ ªÀÄÆ®PÀ «ªÀj À̧§®ègÀÄ. 
¥ÀæAiÉÆÃUÀUÀ¼À°è ªÀiÁ£ÀªÀ£À «ÃPÀëuÉ ªÀÄvÀÄÛ Ȩ́£ÁìgÀïUÀ¼À ªÀÄÆ®PÀ £ÀqÉAiÀÄÄªÀ rfl®ï ¥ÀvÉÛAiÀÄ £ÀqÀÄ«£À
ªÀåvÁå À̧UÀ¼À£ÀÄß UÀÄgÀÄw À̧§®ègÀÄ.

MAzÀÄ ¢£À nÃZÀgï vÀgÀUÀw PÉÆÃuÉAiÀÄ°è
ªÀÄÆgÀÄ ¸ÀgÀ¼À ¸À¤ßªÉÃ±ÀUÀ¼À£ÀÄß vÉÆÃj¹zÀgÀÄ.
À̧ÆAiÀÄð£À É̈¼ÀQ£À PÀqÉUÉ ¨ÁV É̈¼ÉAiÀÄÄwÛgÀÄªÀ
À̧̧ Àå, À̧PÀÆåðlï (ªÀÄAqÀ®) ¥ÀÇtðUÉÆAqÁUÀ

ªÀiÁvÀæ É̈¼ÀUÀÄªÀ §®âï ªÀÄvÀÄÛ zÁæªÀtzÀ°è §tÚ
§zÀ° À̧ÄªÀ °lä À̧ï ¥ÉÃ¥Àgï. F §zÀ̄ ÁªÀuÉUÀ¼ÀÄ
KPÉ ¸ÀA¨sÀ«¸ÀzÀªÀÅ JAzÀÄ «zÁåyðUÀ¼À£ÀÄß
PÉÃ½zÀgÀÄ. «zÁåyðUÀ¼ÀÄ, ¸À¸ÀåªÀÅ ¨É¼ÀQUÉ
¥ÀæwQæ¬Ä¸ÀÄvÀÛzÉ JAzÀÄ ¸ÀPÀÆåðmï ¥ÀÇtð
UÉÆAqÁUÀ §®âï ¨É¼ÀUÀÄvÀ ÛzÉ ªÀÄvÀÄÛ zÀ æªÀå
À̧é s̈ÁªÀ¢AzÀ °lä À̧ï ¥ÉÃ¥Àgï §tÚ §zÀ° À̧ÄvÀÛzÉ

JAzÀÄ «ªÀj¹zÀgÀÄ. ¥ÀæwAiÉÆAzÀÄ ̧ ÀAzÀ̈ sÀðzÀ®Æè «zÁåyðUÀ¼ÀÄ JZÀÑjPÉ¬ÄAzÀ UÀªÀÄ¤¹.  ªÀiÁzÀj (¥Áålgïð)
UÀ¼À£ÀÄß UÀÄgÀÄw¹zÀgÀÄ. ¥ÀÅgÁªÉUÀ¼À DzsÁgÀzÀ ªÉÄÃ É̄ PÁgÀtUÀ¼À£ÀÄß «ªÀj¹zÀgÀÄ.

 nÃZÀgï PÉÃ½zÀgÀÄ: ‘‘F ¥Àæ±ÉßUÀ½UÉ MAzÀÄ AiÀÄAvÀæªÀÅ - GvÀÛgÀUÀ¼À£ÀÄß ¤ÃqÀ̈ ÉÃPÁzÀgÉ, CzÀÄ ºÉÃUÉ
ºÉÃ¼ÀÄvÀÛzÉ?’’ F ¥Àæ±ÉßAiÀÄÄ «zÁåyðUÀ¼À£ÀÄß ºÉÆ À̧ jÃwAiÀÄ°è D É̄ÆÃa À̧ÄªÀAvÉ ªÀiÁrvÀÄ. ªÀiÁ£ÀªÀgÀAvÉAiÉÄÃ
EAl°eÉAmï ¹ À̧ÖªÀÄïUÀ¼ÀÄ PÀÆqÁ E£Àï¥ÀÅlïUÀ¼À£ÀÄß À̧AUÀæ» À̧ÄvÀÛªÉ. ªÀiÁ»wAiÀÄ£ÀÄß ¥Áæ̧ Ȩ́ ï ªÀiÁqÀÄvÀÛªÉ.
ªÀiÁzÀjUÀ¼À£ÀÄß UÀÄgÀÄw À̧ÄvÀÛªÉ. ªÀÄvÀÄÛ Olï¥ÀÅmïUÀ¼À£ÀÄß GvÁà¢ À̧ÄvÀÛªÉ. ¥ÀæAiÉÆÃUÀUÀ¼À°è §¼À̧ À̄ ÁUÀÄªÀ ªÉÊeÕÁ¤PÀ
aAvÀ£É, «ÃPÀëöuÉ, ªÀVÃðPÀgÀt, PÁgÀt-¥ÀjuÁªÀÄUÀ¼À£ÀÄß CxÀð ªÀiÁrPÉÆ¼ÀÄîªÀÅzÀÄ - PÀÈvÀPÀ §Ä¢ÞªÀÄvÉÛ AI
C£ÀÄß CxÀðªÀiÁrPÉÆ¼Àî®Ä Cr¥ÁAiÀÄªÁUÀÄvÀÛzÉ. F CzsÁåAiÀÄªÀÅ ¤ÃªÀÅ ̧ ÉÊ£ïì ̧ À§ÓPïÖ£À°è PÀ°AiÀÄÄªÀ PË±À®åUÀ¼ÀÄ,
EAl°eÉAmï ¹ À̧ÖªÀÄï PÉ® À̧ ªÀiÁqÀÄªÀ «zsÁ£ÀzÉÆA¢UÉ ºÉÃUÉ C£ÀÄ À̧AzsÁ£ÀUÉÆ¼ÀÄîvÀÛªÉAiÉÆÃ JA§ÄzÀ£ÀÄß
«ªÀj À̧ÄvÀÛzÉ.
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Foundations of AI in Science Learning
Science involves asking questions, forming hypotheses, conducting experiments,

recording observations, analysing results, and drawing conclusions based on evidence.
Similarly, Artificial Intelligence (AI) follows a structured process: Input ’! Data
Processing ’! Pattern Recognition ’! Output. AI systems collect Input through
Sensors, convert it into Digital Data, process the data using Algorithms, recognise
patterns using Datasets, and generate Output in the form of predictions or
classifications. In many scientific situations, outcomes depend on specific
conditions—for example, a bulb glows only if the circuit is complete, and litmus
turns red only if a substance is acidic. Such condition-based functioning resembles
Rule-Based Systems in AI, where fixed instructions determine the result using
Conditional Logic.  This resembles Data-Based Systems or Machine Learning,
where systems learn from Datasets to improve Prediction through pattern analysis.

Guidance:
1. Begin with scientific concepts before linking to AI.
2. Encourage discussion based on classroom experiments.
3. Ensure students verify AI responses with textbook content.

Example 1: The Wonderful World of Science.

In scientific enquiry, students observe changes during an experiment, measure
quantities accurately, record results, and draw conclusions based on evidence. For
example, while conducting an experiment to study the effect of sunlight on plant
growth, learners collect data by measuring the height of the plant regularly. Similarly,
AI systems collect input through sensors, process the data using programmed
algorithms, and generate output. Thus, scientific experimentation helps in
understanding the process of data collection and analysis in intelligent systems.

Thinking with AI If a plant’s growth is recorded daily, how does this collected
data help in identifying a pattern?

Key Words Sensor – A device that detects changes.
Algorithm – Step-by-step instructions used to process data.
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«eÕÁ£ÀzÀ PÀ°PÉAiÀÄ°è AI £À Cr¥ÁAiÀÄ :
«eÕÁ£ÀzÀ°è ¥Àæ²ß¸ÀÄªÀÅzÀÄ, PÀ°à¹PÉÆ¼ÀÄîªÀÅzÀÄ, ¥ÀæAiÉÆÃUÀUÀ¼À£ÀÄß £ÀqÉ¸ÀÄªÀÅzÀÄ, CªÀ¯ÉÆÃPÀ£ÀUÀ¼À£ÀÄß

zÁR° À̧ÄªÀÅzÀÄ, ¥sÀ°vÁA±ÀUÀ¼À£ÀÄß «±ÉèÃ¶ À̧ÄªÀÅzÀÄ ªÀÄvÀÄÛ ¥ÀÅgÁªÉUÀ¼À DzsÁgÁzÀ ªÉÄÃ É̄ ¤zsÁðgÀUÀ¼À£ÀÄß
vÉUÉzÀÄPÉÆ¼ÀÄîªÀÅzÀÄ - EAvÀºÁ ¥ÀæQæAiÉÄUÀ½gÀÄvÀÛªÉ. CzÉÃ jÃw PÀÈvÀPÀ §Ä¢Þ ªÀÄvÉÛ  AI  À̧ºÀ MAzÀÄ ªÀåªÀ¹ÜvÀ
¥ÀæQæAiÉÄAiÀÄ£ÀÄß C£ÀÄ¹j À̧ÄvÀÛzÉ. E£ï¥sÀÅmï - qÉÃmÁ ¥Áæ̧ É¹AUï - ¥Áål£Àïð jPÀVßμÀ£Àï - Olï¥ÀÅmï. AI
ªÀåªÀ̧ ÉÜAiÀÄ°è Ȩ́£ÁìgÀïUÀ¼À ªÀÄÆ®PÀ E£Àï¥ÀÅmï À̧AUÀæ»¹, CzÀ£ÀÄß rfl®ï qÉmÁ DV ¥ÀjªÀwð À̧ÄvÀÛªÉ.
C¯ÁÎjxÀªÀÄï G¥ÀAiÉÆÃV¹ CzÀ£ÀÄß ¥Áæ̧ Ȩ́ ï ªÀiÁqÀÄvÀÛªÉ. qÉÃmÁ Ȩ́mï ªÀÄÆ®PÀ ªÀiÁzÀjUÀ¼À£ÀÄß UÀÄgÀÄw À̧ÄvÀÛªÉ.
PÉÆ£ÉUÉ ‘¥ÉÇæqÉPÀë£ï’ CxÀªÁ ‘PÁè¹¦üPÉÃμÀ£ïì’ gÀÆ¥ÀzÀ°è Olï¥ÀÅlï ¤ÃqÀÄvÀÛªÉ. PÉ®ªÀÅ ªÉÊeÕÁ¤PÀ À̧AzÀ̈ sÀðUÀ¼À°è
¥sÀ°vÁA±ÀUÀ¼ÀÄ PÉ®ªÀÅ «±ÉÃμÀ ¥Àj¹ÜwUÀ¼À£ÀÄß CªÀ®A©¹gÀÄvÀÛªÉ. GzÁºÀgÀuÉUÉ: À̧PÀÆåðmï ¥ÀÇtðUÉÆAqÁUÀ
ªÀiÁvÀæªÉÃ §®âï É̈¼ÀUÀÄvÀÛzÉ, zÀæªÀåªÀÅ DªÀÄèªÁVzÀÝgÉ ªÀiÁvÀæªÉÃ °lä¸ï PÉA¥ÀÅ§tÚPÉÌ wgÀÄUÀvÀÛzÉ. (§zÀ̄ ÁUÀÄvÀÛzÉ)
EAvÀºÁ ¥Àj¹Üw - DzsÁjvÀ PÉ® À̧zÀ «zsÁ£ÀªÀÅ ‘gÀÆ®ï ̈ ÉÃ¸ïØ’ ¹ À̧äªÀÄï’ £ÀÄß ºÉÆÃ®ÄvÀÛzÉ. EvÀgÀ ̧ ÀAzÀ̈ sÀðUÀ¼À°è
zÉÆqÀØ ¥ÀæªÀiÁtzÀ ªÀiÁ»wAiÀÄ£ÀÄß «±ÉèÃ¶¹ - CAzÁf À̧ÄvÁÛgÉ. GzÁºÀgÀuÉUÉ: ºÀ¢ ºÀgÉAiÀÄzÀ°è É̈¼ÀªÀtÂUÉ
ªÀiÁzÀjUÀ¼ÀÄ ¥ÀæwAiÉÆ§â ªÀåQÛAiÀÄ°è «©ü£ÀßªÁVgÀÄvÀÛªÉ. F ¥ÀæªÀÈwÛUÀ¼À£ÀÄß UÀÄgÀÄw À̧®Ä C£ÉÃPÀ zÁR É̄UÀ¼À£ÀÄß
CzsÀåAiÀÄ£À ªÀiÁqÀ̈ ÉÃPÀÄ. EzÀÄ ‘qÉÃmÁ- É̈Ã¸ïØ ¹ À̧ÖªÀÄï’ CxÀªÁ ‘ªÉÄ¶£ï ®¤ðAUï’£ÀÄß ºÉÆÃ®ÄvÀÛzÉ.

ªÀiÁUÀð À̧ÆaUÀ¼ÀÄ:
ªÉÆzÀ®Ä ªÉÊeÕÁ¤PÀ ¥ÀjPÀ®à£ÉUÀ¼À£ÀÄß ̈ sÉÆÃ¢ü¹, £ÀAvÀgÀ CªÀÅUÀ¼À£ÀÄß AI £ÉÆA¢UÉ C£ÀÄ¸ÁAzsÁ£ÀUÉÆ½ À̧̈ ÉÃPÀÄ.
vÀgÀUÀw PÉÆÃuÉAiÀÄ°è £ÀqÉ¹zÀ ¥ÀæAiÉÆÃUÀUÀ¼À DzsÁgÀzÀ ªÉÄÃ É̄ ZÀZÉðUÀ¼ÀÄß ¥ÉÇæÃvÁì» À̧̈ ÉÃPÀÄ
«zÁåyðUÀ¼ÀÄ AI GvÀÛgÀUÀ¼À£ÀÄß ¥ÀoÀå¥ÀÅ À̧ÛPÀzÉÆA¢UÉ À̧j£ÉÆÃrPÉÆ¼Àî É̈ÃPÀÄ.

GzÁºÀgÀuÉ:1 «eÕÁ£ÀzÀ CzÀÄãvÀ dUÀvÀÄÛ

ªÉÊeÕÁ¤PÀ «ZÁgÀuÉAiÀÄ°è «zÁåyðUÀ¼ÀÄ ¥ÀæAiÉÆÃUÀ ̧ ÀªÀÄAiÀÄzÀ°è §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß ¥Àj²Ã° À̧ÄvÁÛgÉ. ¥ÀjªÀiÁtUÀ¼À£ÀÄß
¤RgÀªÁV C¼ÉAiÀÄÄvÁÛgÉ. ¥sÀ°vÁA±ÀUÀ¼À£ÀÄß zÁR° À̧ÄvÁÛgÉ ªÀÄvÀÄÛ ¥ÀÅgÁªÉUÀ¼À DzsÁgÀzÀ ªÉÄÃ É̄ ¤zsÁðgÀUÀ¼À£ÀÄß
vÉUÉzÀÄPÉÆ¼ÀÄîvÁÛgÉ. GzÁºÀgÀuÉUÉ À̧̧ ÀåzÀ É̈¼ÀªÀtÂUÉAiÀÄ ªÉÄÃ É̄ É̈¼ÀQ£À ¥ÀjuÁªÀÄªÀ£ÀÄß CzsÀåAiÀiÁ£À ªÀiÁqÀÄªÀ
¥ÀæAiÉÆÃUÀzÀ°è «zÁåyðUÀ¼ÀÄ DUÁUÉÎ À̧̧ ÀåzÀ JvÀÛgÀªÀ£ÀÄß C¼ÉAiÀÄÄvÁÛ qÉÃmÁ À̧AUÀæ» À̧ÄvÁÛgÉ. CzÉÃ jÃw AI
ªÀåªÀ̧ ÉÜUÀ¼ÀÄ PÀÆqÁ ̧ É£ÁìgÀïUÀ¼À ªÀÄÆ®PÀ E£Àï¥ÀÅlï ̧ ÀAUÀæ» À̧ÄvÀÛªÉ. C¯ÁÎjzÀªÀÄïUÀ¼ÉÆA¢UÉ qÉÃmÁªÀ£ÀÄß ¥Áæ̧ Ȩ́ Àï
ªÀiÁqÀÄvÉÛ. Olï¥ÀÅlï GvÁà¢ À̧ÄvÀÛªÉ. DzÀÝjAzÀ ªÉÊeÕÁ¤PÀ ¥ÀæAiÉÆÃUÀUÀ¼ÀÄ qÉÃmÁ ̧ ÀAUÀæºÀuÉ ªÀÄvÀÄÛ «±ÉèÃμÀuÉAiÀÄ
¥ÀæQæAiÉÄAiÀÄ£ÀÄß CxÀðªÀiÁrPÉÆ¼ÀÄîªÀ°è À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛªÉ. 

AI À̧ºÁAiÀÄ¢AzÀ
AiÉÆÃa À̧ÄªÀÅzÀÄ

ªÀÄÄRåªÁzÀ ¥ÀzÀUÀ¼ÀÄ

MAzÀÄ À̧̧ ÀåzÀ É̈¼ÀªÀtÂUÉAiÀÄ£ÀÄß ¥Àæw¢£À zÁR®¹¢gÉ, D ªÀiÁ»w MAzÀÄ «zsÁ£À
CxÀªÁ PÀæªÀÄªÀ£ÀÄß UÀÄgÀÄw¸À®Ä ºÉÃUÉ ¸ÀºÁAiÀÄ ªÀiÁqÀÄvÀÛzÉ? AI ªÀåªÀ¸ÉÜUÀ¼ÀÄ F
ªÀiÁ»wAiÀÄ£ÀÄß ºÉÃUÉ ºÀAvÀ ºÀAvÀªÁV «±ÉèÃ¶ À̧ÄvÀÛªÉ JA§ÄzÀ£ÀÄß £ÉÆÃqÉÆÃt.

Ȩ́£ÁìgÀï ( À̧AªÉÃzÀPÀ) §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß ¥ÀvÉÛ ªÀiÁqÀÄªÀ ¸ÁzsÀ£À.
C®ÎjzÀªÀÄï É̄PÁÌZÁgÀUÀ¼À C£ÀÄPÀæªÀÄ (ºÀAvÀ ºÀAvÀzÀ À̧ÆZÀ£ÉUÀ¼ÀÄ)
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Example 2: Acids, Bases and Salts.

Indicators such as litmus paper are used to identify whether a substance is acidic or basic
based on colour change. This method of identifying substances is an example of
classification based on observable properties. In AI systems, classification is performed
by analysing features and comparing them with stored data patterns. The collection of
such labelled data used for comparison is known as a dataset. This helps learners understand
how intelligent systems classify information through pattern recognition and machine
learning.

Example 3: Electric Circuits and their Components.

In an electric circuit, the electric cell acts as a source of energy, wires provide a path for the
flow of current, and the bulb glows when the circuit is complete. This demonstrates the
relationship between input and output. Similarly, in AI systems, input is collected through
sensors, processed using algorithms, and converted into output such as signals or actions.

Thinking with AI  In a closed circuit, when electricity passed then the bulb glows.
  How is this similar to the input–processing–output system
  used in AI?

Key Words   Input – Information received.
  Processing – Analysing the input
  data.Output – Result produced after processing.

Thinking with AI When litmus changes colour humans observe and conclude the
type of substance. How would a machine classify substances if it
is given labelled examples of colour changes.

Key Words Data set : A collection of labelled data used for training.
Pattern recognition: Identifying similarities in data.
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GzÁºÀgÀuÉ:2 DªÀÄèUÀ¼ÀÄ, ¥ÀævÁåªÀÄèUÀ¼ÀÄ ªÀÄvÀÄÛ ®ªÀtUÀ¼ÀÄ.

§tÚ §zÀ̄ ÁªÀuÉAiÀÄ DzsÁgÀzÀ ªÉÄÃ É̄ zÀæªÀåªÀÅ DªÀÄè CxÀªÁ ¥ÀævÁåªÀÄèªÀÅ JA§ÄzÀ£ÀÄß ¤zsÀðj À̧®Ä °lä¸ï
¥ÉÃ¥Àgï£ÀAvÀºÁ À̧ÆZÀ£ÉUÀ¼À£ÀÄß §¼À̧ À̄ ÁUÀÄvÀÛzÉ. EzÀÄ UÀªÀÄ¤ À̧§ºÀÄzÀÄ UÀÄt®PÀëötUÀ¼À DzsÁgÀzÀ ªÉÄÃ É̄
ªÀVÃðPÀgÀt ªÀiÁqÀÄªÀ GzÁºÀgÀuÉ AI ªÀåªÀ̧ ÉÜAiÀÄ°èAiÀÄÆ À̧ºÀ ®PÀëtUÀ¼À£ÀÄß «±ÉèÃ¶ À̧ÄªÀÅzÀÄ, À̧AUÀæ» À̧̄ ÁzÀ
qÉÃmÁ ªÀiÁzÀjUÀ¼ÉÆA¢UÉ ºÉÆÃ° À̧ÄªÀ ªÀÄÆ®PÀ ªÀVÃðPÀgÀt ªÀiÁqÀ̄ ÁUÀÄvÀÛzÉ. F ºÉÆÃ°PÉUÁV §¼À̧ À̄ ÁzÀ
É̄Ã§®ï ªÀiÁqÀ̄ ÁzÀ qÉÃmÁ À̧AUÀæºÀªÀ£ÀÄß ‘qÉÃmÁ Ȩ́mï’ J£ÀÄßªÀgÀÄ ‘¥Áålð£ï jPÀVßμÀ£ï’ ªÀÄvÀÄÛ ‘ªÉÄ¶£ï

®¤ðAUï’ ªÀÄÆ®PÀ §Ä¢ÝªÀAvÀ ªÀåªÀ̧ ÉÜUÀ¼ÀÄ ªÀiÁ»wAiÀÄ£ÀÄß ºÉÃUÉ ªÀVÃðPÀj À̧ÄvÀÛªÉ JA§ÄzÀ£ÀÄß CxÀðªÀiÁrPÉÆ¼Àî®Ä
EzÀÄ PÀ°AiÀÄÄªÀªÀjUÉ À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛzÉ.

AI À̧ºÁAiÀÄ¢AzÀ
AiÉÆÃa À̧ÄªÀÅzÀÄ

ªÀÄÄRåªÁzÀ ¥ÀzÀUÀ¼ÀÄ

°lä¸ï PÁUÀzÀªÀÅ §tÚªÀ£ÀÄß §zÀ°¹zÁUÀ, £ÁªÀÅ ªÀiÁ£ÀªÀgÀÄ CzÀ£ÀÄß UÀªÀÄ¤¹ D ªÀ¸ÀÄÛªÀÅ
DªÀÄèªÉÇÃ CxÀªÁ ¥ÀævÁåªÀÄèªÉÇÃ JA§ÄzÀ£ÀÄß ¤zsÀðj¸ÀÄvÉÛÃªÉ. §tÚ §zÀ¯ÁªÀuÉUÀ½UÉ
À̧A§A¢ü¹zÀAvÉ GzÁºÀgÀuÉUÀ¼À£ÀÄß ªÉÆzÀ̄ ÉÃ ¤ÃrzÀgÉ, MAzÀÄ AiÀÄAvÀæ D ªÀ̧ ÀÄÛUÀ¼À£ÀÄß ºÉÃUÉ

ªÀVÃðPÀj À̧ÄvÀÛzÉ

qÉÃmÁ Ȩ́mï vÀgÀ̈ ÉÃwUÁV §¼À̧ À̄ ÁUÀÄªÀ É̄Ã§®ï ªÀiÁqÀ̄ ÁzÀ ªÀiÁ»wAiÀÄ Ȩ́mï
¥Áål£ïð jPÀVßμÀ£ï ªÀiÁ»w ¸ÁgÀÆ¥ÀåvÉ (ºÉÆÃ°PÉUÀ¼À£ÀÄß) UÀÄgÀÄw À̧ÄªÀÅzÀÄ.

GzÁºÀgÀuÉ:3 «zÀÄåvï ªÀÄAqÀ®UÀ¼ÀÄ ªÀÄvÀÄÛ CªÀÅUÀ¼À WÀlPÀUÀ¼ÀÄ:

MAzÀÄ «zÀÄåvï ªÀÄAqÀ®zÀ°è «zÀÄåvï PÉÆÃ±ÀªÀÅ ±ÀQÛAiÀÄ ªÀÄÆ®ªÁV PÁAiÀÄð¤ªÀð» À̧ÄvÀÛzÉ. vÀAwUÀ¼ÀÄ
«zÀÄåvï ¥ÀæªÁºÀPÉÌ MAzÀÄ ªÀiÁUÀðªÀ£ÀÄß MzÀV À̧ÄvÀÛªÉ. ªÀÄAqÀ®ªÀÅ ¥ÀÇtðUÉÆAqÁUÀ §®âï É̈¼ÀUÀÄvÀÛzÉ. EzÀÄ
E£Àï¥ÀÅmï ªÀÄvÀÄÛ Omï¥ÀÅmï £ÀqÀÄ«£À À̧A§AzsÀªÀ£ÀÄß vÉÆÃj À̧ÄvÀÛzÉ. CzÉÃ jÃw AI ªÀåªÀ̧ ÉÜAiÀÄ°èAiÀÄÆ:
E£Àï¥ÀÅmï --- ¥Áæ̧ À¹AUï---Olï¥ÀÅmï.

AI À̧ºÁAiÀÄ¢AzÀ
AiÉÆÃa À̧ÄªÀÅzÀÄ

ªÀÄÄRåªÁzÀ
¥ÀzÀUÀ¼ÀÄ

MAzÀÄ ªÀÄÄaÑgÀÄªÀ ªÀÄAqÀ®£À°è «zÀÄåvï ¥ÀæªÀ»¹zÁUÀ §®âï GjAiÀÄÄvÀÛzÉ. F ¥ÀæQæAiÉÄAiÀÄÄ
AI £À°è §¼À̧ ÀÄªÀ E£ï¥ÀÅmï -- ¥ÉÇæ̧ É¹AUï --Omï¥ÀÅmï IPO ªÀåªÀ¸ÉÜUÉ ºÉÃUÉ
ºÉÆÃ®ÄvÀÛzÉ JA§ÄzÀ£ÀÄß £ÉÆÃqÉÆÃt

E£ï¥sÀÅmï ¹éÃPÀj À̧̄ ÁzÀ ªÀiÁ»w.
¥Áæ̧ É¹AUï ¹éÃPÀj À̧̄ ÁzÀ ªÀiÁ»wAiÀÄ£ÀÄß À̧A À̧Ìj À̧ÄªÀÅzÀÄ/«±ÉèÃ¶ À̧ÄªÀÅzÀÄ.
Omï¥sÀÅmï «±ÉèÃμÀuÉAiÀÄ £ÀAvÀgÀ §gÀÄªÀ ¥sÀ°vÁA±À.

°lä¸ï   ¥ÀævÁåªÀÄè

zÀvÁÛA±À

PÀqÀvÀ
PÀqÀvÀ

PÀqÀvÀ
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Example 5: Changes Around Us

Physical and chemical changes are identified by observing whether a new substance is
formed or not. Chemical reactions often involve a cause-and-effect relationship. AI systems
analyse similar relationships in data to predict outcomes. Simulation models, predictive
analysis, and data transformation are used to represent such changes digitally. Hence, the
study of physical and chemical changes helps in understanding predictive modelling in
intelligent systems.

Metals and non-metals are classified based on properties such as malleability,
ductility, conductivity, and hardness. These properties help in identifying different
materials.

In AI systems, objects are recognised using specific features such as shape, size,
or texture. Automated systems use sensors to detect these properties and classify
materials accordingly. Thus, scientific classification of materials supports the
understanding of feature-based identification, data processing, and machine learning
in intelligent systems.

Example 4: Metals and Non-metals

Thinking with AI When a chemical reaction produces a new substance, it shows
cause and effect. How does AI use stored data patterns to predict
outcomes?

Key Words: Predictive Analytics - Predicting outcomes based on patterns.
Data Transformation - Converting data into usable form.

Thinking with AI When materials are grouped based on properties, how might
an automated system detect and classify them?

Key Words: Feature Detection – Identifying specific characteristics.
Machine Learning – Learning from data to improve
performance.

Thinking with AI When a chemical reaction produces a new substance, it shows
cause and effect. How does AI use stored data patterns to predict
outcomes?

Key Words: Predictive Analytics - Predicting outcomes based on patterns.
Data Transformation - Converting data into usable form.

Thinking with AI When a chemical reaction produces a new substance, it shows
cause and effect. How does AI use stored data patterns to predict
outcomes?

Key Words Predictive Analytics - Predicting outcomes based on patterns.
Data Transformation - Converting data into usable form.
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GzÁºÀgÀuÉ:4 É̄ÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ C É̄ÆÃºÀUÀ¼ÀÄ:

É̄ÆÃºÀUÀ¼ÀÄ ªÀÄvÀÄÛ C É̄ÆÃºÀUÀ¼À£ÀÄß ̈ ÁV À̧Ä«PÉ, vÀAwAiÀÄAvÉ-J¼ÉAiÀÄÄ«PÉ, «zÀÄåvÀï ªÁºÀPÀvÉ, UÀqÀ̧ ÀÄvÀ£ÀzÀAvÀºÀ
UÀÄt®PÀëötUÀ¼À DzsÁgÀzÀ ªÉÄÃ É̄ ªÀVÃðPÀj À̧®àqÀÄvÉÛÃªÉ.

AI ªÀåªÀ̧ ÉÜUÀ¼ÀÄ PÀÆqÁ DPÁgÀ, UÁvÀæ CxÀªÁ «£Áå À̧zÀAvÀºÀ ¤¢ðμÀÖ ®PÀëtUÀ¼À£ÀÄß §¼À¹PÉÆAqÀÄ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß
UÀÄgÀÄw À̧̄ ÁUÀÄvÀÛzÉ. À̧éAiÀÄA ZÁ°vÀ ªÀåªÀ̧ ÉÜUÀ¼ÀÄ F ®PÀëötUÀ¼À£ÀÄß UÀÄgÀÄw À̧®Ä ªÀÄvÀÄÛ CzÀPÀÌ£ÀÄUÀÄtªÁV
ªÀ̧ ÀÄÛUÀ¼À£ÀÄß ªÀVÃðPÀj À̧®Ä ̧ É£ÁìgïUÀ¼À£ÀÄß §¼À̧ ÀÄvÀÛªÉ. F «zsÀªÁV ªÀ̧ ÀÄÛUÀ¼À ªÉÊeÕÁ¤PÀ ªÀVÃðPÀgÀtªÀÅ §Ä¢ÞªÀAvÀ
ªÀåªÀ̧ ÉÜUÀ¼À°è ®PÀëöt-DzsÁjvÀ UÀÄgÀÄw À̧Ä«PÉ, qÉÃmÁ ¥Áæ̧ É¹AUï ªÀÄvÀÄÛ ªÉÄ¶£ï ®¤ðAUïUÀ¼À£ÀÄß CxÀðªÀiÁrPÉÆ¼Àî®Ä
À̧ºÁAiÀiÁ ªÀiÁqÀÄvÀÛzÉ.

ªÀ̧ ÀÄÛUÀ¼À£ÀÄß CªÀÅUÀ¼À UÀÄt®PÀëtUÀ¼À DzsÁgÀzÀ ªÉÄÃ É̄ UÀÄA¥ÀÅUÀ¼ÁV «AUÀr¹zÁUÀ.
MAzÀÄ À̧éAiÀÄAZÁ°vÀ ªÀåªÀ̧ ÉÜAiÀÄÄ CªÀÅUÀ¼À£ÀÄß ºÉÃUÉ UÀÄgÀÄw¹ ªÀVÃðPÀj À̧ÄvÀÛzÉ?

¦üÃZÀgÀï rmÉPÀë£ï ªÀ̧ ÀÄÛUÀ¼À ¤¢ðμÀÖ ®PÀëtUÀ¼À£ÀÄß UÀÄwð À̧ÄªÀÅzÀÄ.
ªÀÄ¶£Àï ®¤ðAUï MAzÀÄ AiÀÄAvÀæzÀ PÁAiÀÄðPÀëªÀÄvÉAiÀÄ£ÀÄß ̧ ÀÄzsÁj À̧®Ä ªÀiÁ»w¬ÄAzÀ
PÀ°AiÀÄÄªÀÅzÀÄ.

GzÁºÀgÀuÉ:5 £ÀªÀÄä À̧ÄvÀÛ®Æ £ÀqÉAiÀÄÄªÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ

ºÉÆ À̧ ¥ÀzÁxÀð ªÀ̧ ÀÄÛ gÀÆ¥ÀÅUÉÆArzÉAiÉÄÃ JA§ÄzÀ£ÀÄß UÀªÀÄ¤ À̧ÄªÀÅzÀgÀ ªÀÄÆ®PÀ ̈ sËwPÀ ªÀÄvÀÄÛ gÁ¸ÁAiÀÄ¤PÀ
§zÀ¯ÁªÀuÉUÀ¼À£ÀÄß UÀÄgÀÄw¸À¯ÁUÀÄvÀÛzÉ. gÁ¸ÁAiÀÄ¤PÀ ¥ÀæwQæAiÉÄUÀ¼ÀÄ ¸ÁzsÁgÀtªÁV PÁgÀt-¥ÀjuÁªÀÄzÀ
À̧A§AzsÀªÀ£ÀÄß ºÉÆA¢gÀÄvÀÛªÉ. AI ªÀåªÀ̧ ÉÜUÀ¼ÀÄ PÀÆqÁ qÉÃmÁzÉÆA¢UÉ EAvÀºÁ À̧A§AzsÀUÀ¼À£ÀÄß «±ÉèÃ¶¹

¥sÀ°vÁA±ÀUÀ¼À£ÀÄß CAzÁf À̧ÄvÉÛ. CAvÀºÁ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß rfl®ï gÀÆ¥ÀzÀ°è ¥Àæw¤¢ü̧ À®Ä ¹ªÀÄÄå É̄Ã±À£ï
ªÀiÁzÀjUÀ¼ÀÄ, ªÀÄÄ£ÀÆìZÀPÀ «±ÉèÃμÀuÉUÀ¼ÀÄ ªÀÄvÀÄÛ qÉÃmÁ gÀÆ¥ÁAvÀgÀUÀ¼ÀÄ G¥ÀAiÉÆÃV À̧®àqÀÄvÀÛªÉ. DzÀÝjAzÀ
s̈ËwPÀ ªÀÄvÀÄÛ gÁ¸ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ CzsÀåAiÀÄ£ÀªÀÅ §Ä¢ÞªÀAvÀ ªÀåªÀ̧ ÉÜUÀ¼À°è ªÀÄÄ£ÀÆìZÀPÀ ªÀiÁzÀjUÀ¼À£ÀÄß

CxÀðªÀiÁrPÉÆ¼Àî®Ä À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛªÉ. 

AI À̧ºÁAiÀÄ¢AzÀ
AiÉÆÃa À̧ÄªÀÅzÀÄ

ªÀÄÄRåªÁzÀ
¥ÀzÀUÀ¼ÀÄ

MAzÀÄ gÁ¸ÁAiÀÄ¤PÀ QæAiÉÄ £ÀqÉzÁUÀ ºÉÆ À̧ ªÀ̧ ÀÄÛªÀÅ K¥ÀðqÀÄªÀÅzÀÄ ‘PÁgÀt ªÀÄvÀÄÛ
¥ÀjuÁªÀÄ’ªÀ£ÀÄß À̧Æa À̧ÄvÀÛzÉ. ºÁUÁzÀgÉ »AzÉ À̧AUÀæ»¹zÀ ªÀiÁ»wAiÀÄ ªÀiÁzÀjUÀ¼À
DzsÁgÁzÀ ªÉÄÃ É̄ AI s̈À«μÀåzÀ ¥sÀ°vÁA±ÀUÀ¼À£ÀÄß ºÉÃUÉ H» À̧ÄvÀÛzÉ?

¥ÉærQÖªï C£À°nPïì ªÀiÁ»w PÀæªÀÄUÀ¼À DzsÁgÀ¢AzÀ ¥sÀ°vÁA±ÀUÀ¼À£ÀÄß ªÉÆzÀ̄ ÉÃ H» À̧ÄªÀÅzÀÄ.
qÉÃmÁ mÁ£ïì¥sÀgï ªÉÄÃμÀ£ï ªÀiÁ»wAiÀÄ£ÀÄß G¥ÀAiÀÄÄPÀÛªÁzÀ gÀÆ¥ÀPÉÌ ¥ÀjªÀwð À̧ÄªÀÅzÀÄ.

É̄ÆÃºÀUÀ¼ÀÄ C É̄ÆÃºÀUÀ¼ÀÄ

AI À̧ºÁAiÀÄ¢AzÀ
AiÉÆÃa À̧ÄªÀÅzÀÄ

ªÀÄÄRåªÁzÀ
¥ÀzÀUÀ¼ÀÄ
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Example 6: Adolescence

Adolescence is a stage of growth and development that involves physical, emotional, and
behavioural changes. Growth patterns may vary among individuals. Thus, studying growth
patterns during adolescence supports the understanding of pattern analysis, machine
learning, and predictive modelling in intelligent systems.

Guidance: Before allowing any AI-based activity, instruct learners to read the relevant
textbook section thoroughly. Demonstrate how to frame clear, subject-specific prompts
including class level, chapter name, and concept.
Responsible use of AI
     Strengthens discipline, honesty, and scientific thinking. The tasks given below are
designed to strengthen scientific thinking through guided use of Artificial Intelligence
tools. These tasks must be performed only under the supervision of a teacher in school or
with the guidance of parents at home.
Writing Effective Prompts in Science
A prompt is the instruction or question given to an AI tool.
A good Science prompt should include:
Class level
Chapter name
Clear concept
Request for step-by-step explanation if needed
Example Prompt:
Note:- Clear prompts lead to clear scientific explanations
“I am a Class 7 student. Please explain the physical and chemical changes in simple language
with one example.
Do AI Make Mistakes?
       AI systems depend on the quality of data provided. If the dataset is incomplete or
incorrect, the output may be inaccurate. AI-generated responses must always be verified
with the textbook. AI supports learning but does not replace experiments, observation, or
teacher guidance.

Thinking with AI When a chemical reaction produces a new substance, it shows
cause and effect. How does AI use stored data patterns to predict
outcomes?

Key Words: Predictive Analytics - Predicting outcomes based on patterns.
Data Transformation - Converting data into usable form.

Thinking with AI Growth patterns differ among individuals. How might AI analyse
data from many individuals to identify common patterns?

Key Words Dataset – Collection of growth records.
Pattern Analysis – Studying repeated trends.
Predictive Model – A system that forecasts future outcomes.
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GzÁºÀgÀuÉ:6 ºÀ¢ºÀgÉAiÀÄ

ºÀ¢ºÀgÉAiÀÄªÀÅ zÉÊ»PÀ, ̈ sÁªÀ£ÁvÀäPÀ ªÀÄvÀÄÛ £ÀqÀªÀ½PÉAiÀÄ §zÀ̄ ÁªÀuÉUÀ¼ÀÄ ̧ ÀA s̈À« À̧ÄªÀ ̈ É¼ÀªÀtÂUÉAiÀÄ ºÀAvÀªÁVzÉ.
É̈¼ÀªÀtÂUÉAiÀÄ ªÀiÁzÀjUÀ¼ÀÄ ªÀåQÛ¬ÄAzÀ ªÀåQÛUÉ §zÀ̄ ÁUÀÄvÀÛªÉ. »ÃUÁV ºÀ¢ºÀjAiÀÄzÀ AiÀÄAvÀºÀ É̈¼ÀªÀtÂUÉAiÀÄ

ªÀiÁzÀjUÀ¼À£ÀÄß CzsÀåAiÀÄ£À ªÀiÁqÀÄªÀÅzÀÄ - §Ä¢ÝªÀAvÀ ªÀåªÀ̧ ÉÜUÀ¼À°è£À ªÀiÁzÀj «±ÉèÃμÀuÉ, AiÀÄAvÀæPÀ°PÉ ªÀÄvÀÄÛ
ªÀÄÄ£ÀÆìZÀPÀ ªÀiÁzÀj (¦ærQÖªï ªÀiÁqÀ°AUï)UÀ¼À£ÀÄß CxÀðªÀiÁrPÉÆ¼Àî®Ä À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛzÉ.

¥Àæw ªÀåQÛAiÀÄ É̈¼ÀªÀtÂUÉ PÀæªÀÄ (ªÀiÁzÀj) É̈ÃgÉÆ§âjVAvÀ ©ü£ÀßªÁVgÀÄvÀÛzÉ. ºÁUÁzÀgÉ
§ºÀÄ d£ÀjAzÀ À̧AUÀæ»¹zÀ qÉÃmÁªÀ£ÀÄß «±ÉèÃ¶¹, CªÀgÀ°è£À ¸ÁªÀiÁ£Àå ¥ÀæªÀÈwÛUÀ¼À£ÀÄß
AI ºÉÃUÉ UÀÄwð À̧ÄvÀÛzÉ?

qÉÃmÁ Ȩ́mï É̈¼ÀªÀtÂUÉ zÁR É̄UÀ¼À À̧AUÀæºÀ.
¥Áål£ïð C£Á®¹¸ï : ¥ÀÅ£ÀgÁªÀwðvÀ ¥ÀæªÀÈwÛUÀ¼À£ÀÄß CzsÀåAiÀÄ£À ªÀiÁqÀÄªÀÅzÀÄ.
¦ærQÖªïªÀiÁqÀ®ï : s̈À«μÀåzÀ ¥sÀ°vÁA±ÀUÀ¼À£ÀÄß ªÉÆzÀ̄ É CAzÁf À̧ÄªÀ ªÀåªÀ̧ ÉÜ.

ªÀiÁUÀð À̧ÆaUÀ¼ÀÄ 
«zÁåyðUÀ¼ÀÄ AI DzsÁjvÀ ZÀlÄªÀnPÉUÀ¼À£ÀÄß ¥ÁægÀA©ü̧ ÀÄªÀ ªÉÆzÀ®Ä, CªÀgÀÄ ̧ ÀA§A¢üvÀ ¥ÀoÀå ¥ÀÅ À̧ÛPÀzÀ°è£À

¥ÀoÁåA±ÀUÀ¼À£ÀÄß À̧A¥ÀÇtðªÁV NzÀ̈ ÉÃPÀÄ. AI ¥ÀjPÀgÀUÀ¼À£ÀÄß §¼À̧ ÀÄªÁUÀ, vÀgÀUÀw ¥ÁoÀzÀ ºȨ́ ÀgÀÄ ªÀÄvÀÄÛ
CA±ÀªÀ£ÀÄß À̧àμÀÖªÁV w½ À̧ÄvÁÛ, À̧jAiÀiÁzÀ ¥Àæ±ÉßUÀ¼À£ÀÄß PÉÃ¼ÀÄªÀÅzÀ£ÀÄß PÀ°AiÀÄ É̈ÃPÀÄ.
AI £À dªÁ¨ÁÝjAiÀÄÄvÀ §¼ÀPÉ:

² À̧Û£ÀÄß GvÉÛÃf À̧ÄvÀÛzÉ. ¥ÁæªÀiÁtÂPÀvÉAiÀÄ£ÀÄß §®¥Àr À̧ÄvÀÛzÉ, ªÉÊeÕÁ¤PÀ aAvÀ£ÉAiÀÄ£ÀÄß É̈¼Ȩ́ ÀÄvÀÛzÉ. PÉ¼ÀUÉ
¤ÃqÀ̄ ÁzÀ ZÀlÄªÀnPÉUÀ¼ÀÄ £À lÆ®ìï ªÀiÁUÀðzÀ²ð §¼ÀPÉAiÀÄ ªÉÊeÕÁ¤PÀ aAvÀ£ÉAiÀÄ£ÀÄß ̈ É¼Ȩ́ À®Ä gÀÆ¦ À̧̄ ÁVzÉ.
F ZÀlÄªÀnPÉUÀ¼À£ÀÄß ±Á É̄AiÀÄ°è, ²PÀëöPÀgÀ ªÉÄÃ°éÃZÁgÀuÉAiÀÄ°è ªÀÄvÀÄÛ ªÀÄ£ÉAiÀÄ°è ¥ÉÇÃμÀPÀgÀ ªÀiÁUÀðzÀ±Àð£ÀzÀ°è
ªÀiÁvÀæ ªÀiÁqÀ̈ ÉÃPÀÄ.
«eÕÁ£ÀzÀ°è ¥ÀjuÁªÀÄPÁj ¥ÁæA¥ÀÖï §gÉAiÀÄÄªÀÅzÀÄ:
¥ÁæA¥ÀÖï JAzÀgÉ AI UÉ ¤ÃqÀ̄ ÁUÀÄªÀ À̧®ºÉ/¥Àæ±Éß
MAzÀÄ M¼ÉîAiÀÄ «eÕÁ£ÀzÀ ¥ÁæA¥ÀÖï£À°è EgÀ̈ ÉÃPÁzÀ CA±ÀUÀ¼ÀÄ
vÀgÀUÀw ªÀÄlÖ, (vÀgÀUÀw 7).
CzsÁåAiÀÄzÀ ºȨ́ ÀgÀÄ
À̧àμÀÖªÁzÀ ¥ÀjPÀ®à£É.

CUÀvÀå«zÀÝgÉ ºÀAvÀºÀAvÀzÀ «ªÀgÀuÉUÁV «£ÀAw.
¥ÁæA¥ÀÖïUÉ GzÁºÀgÀuÉ:
‘‘£Á£ÀÄ 7£ÉÃ vÀgÀUÀwAiÀÄ «zÁåyð ̈ sËwPÀ ªÀÄvÀÄÛ gÁ¸ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß MAzÀÄ GzÁºÀgÀuÉAiÉÆA¢UÉ
À̧gÀ¼À s̈ÁμÉAiÀÄ°è «ªÀj¹’’.

AI vÀ¥ÀÅàUÀ¼À£ÀÄß ªÀiÁqÀÄvÀÛzÉAiÉÄ
MzÀV¹zÀ qÉÃmÁ UÀÄtªÀÄlÖªÀ£ÀÄß DzsÀj¹ AI ªÀåªÀ̧ ÉÜUÀ¼ÀÄ PÁAiÀÄð¤ªÀð» À̧ÄvÀÛªÉ. qÉÃmÁ C À̧A¥ÀÇtðªÁVzÀÝgÉ,
CxÀªÁ vÀ¥ÁàVzÀÝgÉ ¥sÀ°vÁA±ÀUÀ¼ÀÄ PÀÆqÁ vÀ¥ÁàV EgÀ§§ºÀÄzÀÄ. AI GvÀÛgÀUÀ¼À£ÀÄß AiÀiÁªÁUÀ®Æ ¥ÀoÀå¥ÀÅ̧ ÀÛPÀzÉÆA¢UÉ
ºÉÆÃ°¹ ¥Àj²Ã° À̧̈ ÉÃPÀÄ. AI PÀ°PÉUÉ À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛzÉ DzÀgÉ ¥ÀæAiÉÆÃUÀUÀ¼ÀÄ «ÃPÀëuÉ ªÀÄvÀÄÛ ²PÀëPÀgÀ
ªÀiÁUÀðzÀ±Àð£À s̈Àwð ªÀiÁqÀÄªÀÅ¢®è.

AI À̧ºÁAiÀÄ¢AzÀ
AiÉÆÃa À̧ÄªÀÅzÀÄ

ªÀÄÄRåªÁzÀ
¥ÀzÀUÀ¼ÀÄ
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Students can carry out small, community-based interdisciplinary projects with guidance
to apply scientific concepts in real-life situations. By observing plants or weather, classifying
household substances, studying simple circuits, sorting materials by properties, identifying physical
and chemical changes, and analysing growth and diet patterns, learners connect classroom
knowledge with everyday experiences.
Guidance: During the concluding discussion, guide learners to reflect on how the first six chapters
collectively develop core scientific abilities. Help them articulate how observation, measurement,
classification, and comparison are essential both in science learning and in intelligent systems.
Encourage small, supervised community-based activities that apply textbook knowledge in
real-life situations.
Conclusion: The selected chapters develop core scientific skills such as observation,
experimentation, classification, and analysis of growth and change. These same skills form the
foundation of Artificial Intelligence systems. Scientific thinking prepares learners to understand
how machines use sensors, process digital data through algorithms, perform pattern recognition,
and generate output in real-world applications.

Analytical Level

1. Differentiate observation
and inference.

2. Analyse control and
experimental groups.

1. Compare strong and weak
acids (conceptual level).

2. Analyse colour changes
using indicator data.

1. Explain why a bulb glows
only in a closed circuit
(conditional logic).

2. Compare series and
parallel circuits.

1. Compare physical and
chemical properties.

2. Analyse reactivity
differences.

1. Identify signs of chemical
reactions (gas, colour
change, temperature
change).

2. Compare reversible and
irreversible changes.

1. Analyse growth patterns
using height/weight data
tables.

2. Compare male and female
developmental changes.

Creative Level

1. Design an experiment to
test plant growth.

2. Compare scientific data
collection with AI sensor-
based data collection.

1. Design a natural indicator
using flowers.

2. Create a pH comparison
chart using collected data

1. Build a working circuit
model.

2. Compare circuit flow with
AI Input-Processing-
Output systems.

1. Prepare a feature-detection
classification chart.

2. Design a Venn diagram
comparison.

1. Create a concept map of
types of changes.

2. Compare chemical
reactions with AI pattern-
based prediction models.

1. Prepare a growth tracking
chart.

2. Explain how AI uses
datasets to predict growth
trends.

Foundational Level

1. Define observation
and experimentation.

2. Identify independent
and dependent
variables.

1. Identify common
acids and bases
(lemon juice, soap).

2. Define pH (basic
understanding).

1. Draw a simple circuit
diagram.

2. Identify circuit
components

1. List properties of
metals.

2. List properties of non-
metals.

1. Define physical
change.

2. Define chemical
change.

1. List physical changes
during adolescence.

2. Define puberty.

Chapter

The
Wonderful
World of
Science

Acids,
Bases and
Salts

Electric
Circuits
and their
components

Metals &
Non-
metals

Changes
Around Us

Adolescence

Chapter-wise AI-Supported Exploration:
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CzsÁåAiÀÄªÁgÀÄ AI DzsÁjvÀ ¥Àj±ÉÆÃzsÀ£É :

«±ÉèÃμÀuÁvÀäPÀ ºÀAvÀ

«ÃPÀëuÉ ªÀÄvÀÄÛ HºÉAiÀÄ £ÀqÀÄ«£À
ªÀåvÁå À̧ªÀ£ÀÄß «ªÀj¹j.
¤AiÀÄAwævÀ À̧ªÀÄÆºÀ, ¥ÁæAiÉÆÃVPÀ
À̧ªÀÄÆºÀUÀ¼À£ÀÄß «±ÉèÃ¶¹

¥Àæ§®ªÁzÀ, zÀÄ§ð®ªÁzÀ
DªÀÄèUÀ¼À£ÀÄß ºÉÆÃ°PÉ ªÀiÁr.
À̧ÆZÀPÀ zÀvÁÛA±ÀªÀ£ÀÄß DzsÀj¹
§tÚ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß
«±ÉèÃ¶¹j.

§®âï PÉÃªÀ® ªÀÄÄaÑzÀ
ªÀÄAqÀ®zÀ°è ªÀiÁvÀæ KPÉ
GjAiÀÄÄvÀÛzÉ? «ªÀj¹j.
À̧gÀtÂ ªÀÄvÀÄÛ À̧ªÀiÁAvÀgÀ
ªÀÄAqÀ®UÀ¼À£ÀÄß ºÉÆÃ°PÉ ªÀiÁr.

s̈ËwPÀ ªÀÄvÀÄÛ gÁ¸ÁAiÀÄ¤PÀ UÀÄt
®PÀëtUÀ¼À£ÀÄß ºÉÆÃ°PÉ ªÀiÁr.
¥ÀæwQæAiÉÄ zÀPÀëvÉAiÀÄ°è£À
ªÀåvÁå À̧UÀ¼À£ÀÄß «±ÉèÃ¶¹j.
gÁ¸ÁAiÀÄ¤PÀ ¥ÀæwQæAiÉÄUÀ¼À ®PÀët
UÀ¼À£ÀÄß UÀÄgÀÄw¹ (C¤®, §tÚ
§zÀ̄ ÁªÀuÉ, GμÀÚ §zÀ̄ ÁªÀuÉ)
¥ÀjªÀvÀð¤ÃAiÀÄ C¥ÀjªÀvÀð¤ÃAiÀÄ
§zÀ¯ÁªÀuÉUÀ¼À£ÀÄß ºÉÆÃ°PÉ
ªÀiÁr.
JvÀÛgÀ/vÀÆPÀ zÀvÁÛA±ÀzÀ DzsÁgÀ
ªÁV É̈¼ÀªÀtÂUÉ ªÀiÁzÀjUÀ¼À£ÀÄß
«±ÉèÃ¶¹.
ºÀÄqÀÄUÀgÀÄ ªÀÄvÀÄÛ ºÀÄqÀÄVAiÀÄgÀ

É̈¼ÀªÀtÂUÉAiÀÄ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß
ºÉÆÃ°PÉ ªÀiÁr.

À̧Èd£ÁvÀäPÀ ºÀAvÀ
À̧̧ ÀåUÀ¼À É̈¼ÀªÀtÂUÉAiÀÄ£ÀÄß

¥ÀjÃQëö À̧®Ä MAzÀÄ ¥ÀæAiÉÆÃUÀ
ªÀ£ÀÄß «£Áå À̧UÉÆ½¹.
ªÉÊeÕÁ¤PÀ zÀvÁÛA±À À̧AUÀæºÀªÀ£ÀÄß
AI ¸É£ÁìgÀï DzsÁjvÀ zÀvÁÛA±À
À̧AUÀæºÀzÉÆA¢UÉ ºÉÆÃ°¹.

ºÀÆUÀ¼À£ÀÄß §¼À¹, £ÉÊ¸ÀVðPÀ
À̧ÆZÀPÀªÀ£ÀÄß vÀAiÀiÁj¹.
À̧AUÀæ»¹zÀ zÀvÁÛA±ÀªÀ£ÀÄß §¼À¹

pH ºÉÆÃ°PÉ PÉÆÃμÀ×PÀªÀ£ÀÄß
vÀAiÀiÁj¹.
PÁAiÀÄð¤ªÁðºÀPÀ «zÀÄåvÀï
ªÀÄAqÀ®zÀ ªÀiÁzÀj vÀAiÀiÁj¹.
¸ÀPÀÆåðlï ¥ÀæªÁºÀªÀ£ÀÄß AI
E£Àï¥ÀÅlï-¥Áæ̧ É¹AUÀï-Olï¥ÀÅlï
ªÀåªÀ̧ ÉÜUÀ¼ÉÆA¢UÉ ºÉÆÃ°¹.

®PÀëtUÀ¼À UÀÄwð À̧Ä«PÉAiÀÄ
ªÀVÃðPÀgÀt PÉÆÃμÀÖPÀªÀ£ÀÄß
vÀAiÀiÁj¹.
ªÉ£ï qÀAiÀiÁUÀæªÀÄï ºÉÆÃ°PÉ gÀa¹.

§zÀ̄ ÁªÀuÉUÀ¼À ¥ÀæPÁgÀUÀ¼À PÀÄjvÀÄ
¥ÀjPÀ®à£Á £ÀPÉëö gÀa¹.
gÁ¸ÁAiÀÄ¤PÀ ¥ÀæwQæAiÉÄUÀ¼À£ÀÄß AI
ªÀiÁzÀjAiÀÄ CAzÁdÄ ªÀiÁqÉ®ï
UÀ¼ÉÆA¢UÉ ºÉÆÃ°PÉ ªÀiÁr.

É̈¼ÀªÀtÂUÉAiÀÄ mÁæQAUÀï ZÁmïð
vÀAiÀiÁj¹.
AI qÉmÁ Ȩ́lïUÀ¼ÉÆA¢UÉ
É̈¼ÀªÀtÂUÉAiÀÄ ªÀÄÄ£ÀÆìZÀ£ÉUÀ¼À£ÀÄß

«ªÀj¹j.

¥ÁæxÀ«ÄPÀ ºÀAvÀ

«ÃPÀëöuÉ ªÀÄvÀÄÛ¥ÀæAiÉÆÃUÀªÀ£ÀÄß
ªÁåSÁå¤¹j.

À̧évÀAvÀæ ªÀÄvÀÄÛ CªÀ®A©vÀ
ZÀgÁA±ÀUÀ¼À£ÀÄß UÀÄgÀÄw¹

¸ÁªÀiÁ£Àå DªÀÄèUÀ¼ÀÄ ªÀÄvÀÄÛ
¥ÀævÁåªÀÄèUÀ¼À£ÀÄß UÀÄgÀÄw¹
(¤A É̈gÀ̧ À, Ȩ́ÆÃ¥ÀÅ)

pH £ÀÄß «ªÀj¹j.

À̧gÀ¼À «zÀÄåvÀï ªÀÄAqÀ®zÀ
avÀæ ©r¹j.
ªÀÄAqÀ®zÀ WÀlPÀUÀ¼À£ÀÄß
UÀÄgÀÄw¹ (¸É®ï, §®âï,
¹éZÀï, vÀAwUÀ¼ÀÄ)
É̄ÆÃºÀUÀ¼À UÀÄt
®PÀëötUÀ¼À£ÀÄß ¥ÀnÖ ªÀiÁrj.
C É̄ÆÃºÀUÀ¼À
UÀÄt®PÀëötUÀ¼À£ÀÄß ¥ÀnÖ
ªÀiÁrj.
s̈ËwPÀ §zÀ̄ ÁªÀuÉAiÀÄ£ÀÄß

ªÁåSÁå¤¹j
gÀ̧ ÁAiÀÄ¤PÀ
§zÀ̄ ÁªÀuÉAiÀÄ£ÀÄß
ªÁåSÁå¤¹j.

¥ËæqsÁªÀ̧ ÉÜAiÀÄ°è À̧A s̈À« À̧ÄªÀ
zÉÊ»PÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß
¥ÀnÖªÀiÁr.
ºÀ¢ºÀgÉAiÀÄªÀ£ÀÄß «ªÀj¹j.

CzsÁåAiÀÄ

CzÀÄãvÀªÁzÀ
«eÕÁ£À
dUÀvÀÄÛ

Dª À Ä è U À ¼ À Ä
¥ÀævÁåªÀÄèUÀ¼ÀÄ
®ªÀtUÀ¼ÀÄ

«zÀÄåvÀï
ªÀÄAqÀ®UÀ¼ÀÄ
ªÀÄvÀÄÛ
CªÀÅUÀ¼À
WÀlPÀUÀ¼ÀÄ

É̄ÆÃºÀUÀ¼ÀÄ
ªÀÄvÀÄÛ
C É̄ÆÃºÀUÀ¼ÀÄ

£ÀªÀÄä ̧ ÀÄvÀÛ®Æ
£ Àq É A i À Ä Äª À
§zÀ̄ ÁªÀuÉUÀ¼ÀÄ

ºÀ¢ºÀgÉAiÀÄ

«zÁåyðUÀ¼ÀÄ ̧ ÀªÀÄÄzÁAiÀÄ DzsÁjvÀ AiÉÆÃd£ÉUÀ¼À£ÀÄß ªÀiÁqÀ§ºÀÄzÀÄ. GzÁºÀgÀuÉUÀ¼ÀÄ: ̧ À̧ ÀåUÀ¼À ̈ É¼ÀªÀtÂUÉAiÀÄ£ÀÄß
UÀªÀÄ¤ À̧ÄªÀÅzÀÄ ºÀªÁªÀiÁ£À §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß UÀªÀÄ¤ À̧ÄªÀÅzÀÄ, ªÀÄ£ÉAiÀÄ ªÀ̧ ÀÄÛUÀ¼À£ÀÄß ªÀVÃðPÀj À̧ÄªÀÅzÀÄ, À̧gÀ¼À
«zÀÄåvÀï ªÀÄAqÀ®UÀ¼À£ÀÄß CzsÀåAiÀÄ£À ªÀiÁqÀÄªÀÅzÀÄ, UÀÄt®PÀëtUÀ¼À DzsÁgÀªÁV ªÀ̧ ÀÄÛUÀ¼À£ÀÄß ªÀVÃðPÀj À̧ÄªÀÅzÀÄ,
s̈ËwPÀ ªÀÄvÀÄÛ gÁ¸ÁAiÀÄ¤PÀ §zÀ̄ ÁªÀuÉUÀ¼À£ÀÄß UÀÄgÀÄw À̧ÄªÀÅzÀÄ. ̈ É¼ÀªÀtÂUÉ ªÀÄvÀÄÛ DºÁgÀ ªÀiÁzÀjUÀ¼À£ÀÄß «±ÉèÃ¶ À̧ÄªÀÅzÀÄ-

F ZÀlÄªÀnPÉUÀ¼ÀÄ w¼ÀÄªÀ½PÉAiÀÄ£ÀÄß ºÉaŅ̃ ÀÄvÀÛªÉ. «ªÀÄ±ÁðvÀäPÀ aAvÀ£ÉAiÀÄ£ÀÄß ̈ É¼É¹, dªÁ¨ÁÝjAiÀÄ£ÀÄß ºÉaŅ̃ ÀÄvÀÛªÉ.
«eÕÁ£À ªÀÄvÀÄÛ DzsÀÄ¤PÀ vÀAvÀæeÕÁ£ÀUÀ¼À £ÀqÀÄ«£À À̧A§AzsÀªÀ£ÀÄß vÉÆÃj À̧ÄvÀÛzÉ.
ªÀiÁUÀð À̧ÆaUÀ¼ÀÄ ²PÀëPÀgÀÄ «zÁåyðUÀ¼À£ÀÄß F PÉ¼ÀV£À «μÀAiÀÄUÀ¼À §UÉÎ D É̄ÆÃa À̧®Ä ¥ÉÇæÃvÁì» À̧̈ ÉÃPÀÄ. «ÃPÀëuÉ,
C¼ÀvÉ, ªÀVÃðPÀgÀt, ºÉÆÃ°PÉ - EªÀÅ «eÕÁ£À PÀ°PÉAiÀÄ°è ªÀiÁvÀæªÀ®èzÉ §Ä¢ÞªÀAvÀ ªÀåªÀ̧ ÉÜUÀ¼À°èAiÀÄÆ ªÀÄÄRåªÉAzÀÄ
CªÀgÀÄ CxÀðªÀiÁrPÉÆ¼Àî̈ ÉÃPÀÄ. «zÁåyðUÀ¼ÀÄ ¥ÀoÀå¥ÀÅ À̧ÛPÀzÀ eÕÁ£ÀªÀ£ÀÄß ¤d fÃªÀ£ÀzÀ À̧¤ßªÉÃ±ÀUÀ½UÉ C£Àé¬Ä À̧ÄªÀ
aPÀÌ-¥ÀÅlÖ ZÀlÄªÀnPÉUÀ¼À£ÀÄß ªÀiÁqÀÄªÀAvÉ ¥ÉÇæÃvÁì» À̧̈ ÉÃPÀÄ.
ªÀÄÄPÁÛAiÀÄ DAiÀÄÝ CzsÁåAiÀÄUÀ¼ÀÄ F PÉ¼ÀV£À ªÉÊeÕÁ¤PÀ PË±À®åUÀ¼À£ÀÄß C©üªÀÈ¢Þ ¥Àr À̧ÄvÀÛªÉ: «ÃPÀëöuÉ, ¥ÀæAiÉÆÃUÀ,
ªÀVÃðPÀgÀt, ̈ É¼ÀªÀtÂUÉ ªÀÄvÀÄÛ §zÀ̄ ÁªÀuÉUÀ¼À «±ÉèÃμÀuÉ. F PË±À®åUÀ¼ÉÃ ªÀåªÀ̧ ÉÜUÀ¼À°èAiÀÄÆ ̧ ÀºÀ ªÀÄÄRåªÁzÀªÀÅUÀ¼ÀÄ
JAzÀÄ CxÀðªÀiÁrPÉÆ¼Àî̈ ÉÃPÀÄ. ªÉÊeÕÁ¤PÀ aAvÀ£ÉAiÀÄÄ «zÁåyðUÀ½UÉ AiÀÄAvÀæUÀ¼ÀÄ ºÉÃUÉ PÉ® À̧ ªÀiÁqÀÄvÀÛªÉ JA§ÄzÀ£ÀÄß
CxÀðªÀiÁrPÉÆ¼Àî®Ä À̧ºÁAiÀÄ ªÀiÁqÀÄvÀÛzÉ. Ȩ́£ÁìgÀïUÀ¼À ªÀÄÆ®PÀ zÀvÁÛA±À À̧AUÀæºÀuÉ, C¯ÁÎjzÀªÀÄïUÀ¼À ªÀÄÆ®PÀ
zÀvÁÛA±À À̧A À̧ÌgÀuÉ, ªÀiÁzÀj UÀÄgÀÄw À̧Ä«PÉ, £ÉÊd Olï¥ÀÅlï£À GvÁàzÀ£É «eÕÁ£À ªÀÄvÀÄÛ vÀAvÀæeÕÁ£ÀzÀ PÉëÃvÀæUÀ¼À°è
£ÁªÀÅ PÀ°AiÀÄÄªÀ CA±ÀUÀ¼ÀÄ ¤d fÃªÀ£ÀzÀ°è G¥ÀAiÀÄÄPÀÛªÁVªÉ.
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