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Vande Mataram

Vande Mataram!

Sujalam, suphalam, malayaja shitalam,
Shasyashyamalam, Mataram!

Vande Mataram!

Shubhrajyotsna pulakitayaminim,
Phullakusumita drumadala shobhinim,

Suhasinim sumadhura bhashinim,

Sukhadam varadam, Mataram!

Vande Mataram, Vande Mataram!

{ - Bankimchandra Chatterji
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Our National Anthem | aréab Ao

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.
- Rabindranath Tagore
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Pledge | (&8¢

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

I love my country and I am proud of its rich and varied heritage.
I shall always strive to be worthy of it.

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

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

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

In their well-being and prosperity alone lies my happiness.”
- Pydimarri Venkata Subba Rao
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National Education Policy - 2020

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

NCF (SE) 2023 - Curricular Goals

Students start observing their environment and 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.

Curricular Description Competencies
Goal

C-1.1 Classifies matter based on observable physical (solid,
liquid, gas, shape, volume, density, transparent, opaque,
translucent, magnetic, non-magnetic, conducting, non-
Explores conducting) and chemical characteristics (pure, impure; acids,
the world bases; metals, non-metals; solutions, mixtures, separation
of ma.tter techniques; elements, compounds)
CG-1 anc_i 1S | C-1.2 Describes changes in matter (physical and chemical change)
constituents, and uses particulate nature to represent the properties of matter
properties | and the changes.

and' C-1.3 Explains the importance of measurement, and measures
behavior physical properties of matter (volume, weight, temperature,
density) in indigenous and standard units using simple instruments.
C-1.4 Observes and explains the phenomena caused due to
difference in pressure, temperature, and density (breathing,
sinking-floating, water pumps in homes, cooling of things,
formation of winds) )




Curricular

Goal

Description

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
Explores |C-2.2 Describes how electricity works through manipulating different
the physical elements in simp!e .circuits, and demonstrate the heating and magnetic
world effects of e}ectr1c1ty ‘ -
C-2.3 Describes the properties of a magnet (natural and artificial, earth
CG-2| around |5, magnet)
them in  [C-2.4 Demonstrates rectilinear propagation of light from different
scientific |sources of light (natural, artificial, reflecting surfaces), and verify the
and laws of reflection through manipulation of light source and objects,
ot and use of apparatus and e}rtefact (plane and curved mirrors, pinhole
camera, kaleidoscope, periscope)
terms 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)
Explores the C-3.1 Describes the diversity of living things observed in the natural surroundings
e (insects, earthworms, snails, birds, mammals, reptiles, spiders, diverse plants,
living world and fungi), and at a smaller scale (pond water, animal and plant bodies, other
around' us. MICrOSCOPIC Organisims)
CG-3 . And I‘FS C-3.2 Distinguishes the characteristics of living organisms (need for nutrition,
mt@ractlon growth, and development, need for respiration, response to stimuli, reproduction,
,Wlﬂ,’l the excretion, cellular organization) from non-living things.
manlmgte C-3.3 Analyses patterns of relationship between living organisms and their
Wf)rld I enyironment in terms of dependence on and response to each other.
scientific |34 Explains the conditions suitable for sustaining life on earth and other planets
terms. - |(atmosphere; suitable temperature-pressure, light; properties of water)
C-4.1 Undertakes a nutrition-based analysis of food components with
reference to Indian and modern dietary and culinary practices, and
Undet:flsetands explain the effect of nutrition on health
C-4.2 Examines different dimensions of diversity of food - sources,
CG - 4 | components ) : o : :
of health nutrients, ge.ographlcalf social, time-period based, diets .
R ar; d C—4'.3 Describes biological changes (growth, hormonal, reprpductwe)
elHbn 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 C-5:1 Illgstrates how science and tec;hnolo gy help improve the'quqlity
the interface | ©f lives in every walk of'huma.u? llf? (health care, commu.mc.at.lon,
CG-5 of science. | transportation, food security, mitigation of climate change, judicious
technolo g;, consumption of resources, applications of artificial satellites, etc.)
. C-5.2 Shares views on news and articles related to the impact science
and society. ) P
L and technology, and society have on each other. )

Competencies
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_ A4BEF 3
Read and Recite: The teacher read and pronouns the words and
make the students to read and recite.

Force Push Pull Fricion Gravity Motion Stop Direction

UNDERSTAND:Q?:

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

We apply force when we move a heavy table.

We push a door to open it.

We pull a bucket from a well.

Friction between shoes and the ground helps us to walk safely.
Gravity pulls a falling apple towards the Earth.

A moving bicycle shows motion.

Applying brakes helps a vehicle to stop.

® N D Ok W=

Turning the steering wheel echanges the direction of a car.

APPLY
Fill in the Blanks:

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

2. We__ adoor to open it.

3. We _ abucket from a well.

4 between shoes and the ground helps us walk safely.
5. ______ pulls objects towards the Earth.

Match the Following:

Column A Column B

1. Force { a. Pull of the Earth

2. Push { } b. Rubbing force between surfaces

3. Friction { } c. Action used to move an object forward
4. Gravity { } d. A push or pull

Class 8 2 READINESS
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Read and Recite: The teacher read and pronouns the words and
make the students to read and recite.

Matter Particles Diffusion Solid Liquid Gas Space Movement
UNDERSTAND >

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

® N O Ok Wb -

Water is an example of matter.

Particles of sugar spread in tea when stirred.

The smell of perfume spreading in a room is diffusion.
Ice is a solid state of matter.

Milk is a liquid that takes the shape of its container.
Air is a gas present around us.

Air fills the empty space in a balloon.

Dust in sunlight shows movement of tiny particles.

Fill in the Blanks:

1
2.
3.
4
5

Water is an example of
Sugar spreads in tea because of

Ice is a state of matter.
Milk is a that takes the shape of its container.
Air is a present around us.

Match the Following:

Column A Column B

1. Matter { } a. Spreading of particles

2. Particles { } b. Any thing that has mass and occupies space
3. Diffusion { } c. Tiny units that make up matter

Class 8 4 READINESS
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Read and Recite: The teacher read and pronouns the words and make

the students to read and recite.
Air Pressure Wind Atmosphere Movement
High Pressure = Low Pressure Breeze

UNDERSTAND:_?:

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

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

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

We breathe air every moment.

Pumping air into a tyre increases pressure.
Wind helps to dry wet clothes faster.

Birds fly in the atmosphere above us.

The movement of air creates wind.

Air moves away from high pressure areas.
Air moves toward low pressure areas.

A cool breeze makes us feel comfortable in summer.

Fill in the Blanks:

1. We breathe _ every moment.
2. Pumping air into a tyre increases
3. ___ helps to dry wet clothes.
4. Birdsflyinthe __ above us.
5. Acool _ makes us feel comfortable.
Match the Following:
Column A Column B
1. Air Pressure { } a. Area from which air moves
2. Wind { } b. Force exerted by air
3. High Pressure { } c. Movement of air

Class 8 6 READINESS
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Read and Recite: The teacher read and pronouns the words and
make the students to read and recite.

Storm Cyclone Wind Rainfall Ocean Storm Surge Disaster Safety

UNDERSTAND >

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

A storm brings strong winds and rain.

A cyclone forms over warm ocean water.

Strong wind can bend tree branches.

Heavy rainfall fills rivers and lakes.

Fishermen work in the ocean for fishing.

High sea waves during a cyclone are called storm surge.

Floods and cyclones are natural disasters.

® N D Ok W=

People follow safety rules during storms.

Fill in the Blanks:
A _____ brings strong winds and rain.
A forms over warm ocean water.
Heavy _ fills rivers and lakes.

High sea waves during a cyclone are called

N

Floods and cyclones are natural

Match the Following:

Column A Column B

1. Storm { 1 a. High sea waves during a cyclone
2. Cyclone { } b. Strong winds with rain

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

Class 8 8 READINESS
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Recite: The teacher read and pronouns the words and
make the students to read and recite.

Solute Solvent Solution Dissolve Water Sugar Salt Mixture

UNDERSTAND:_?:

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

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

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

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

We drink water every day.

Sugar is used to sweeten milk.

Salt is added to food while cooking.

Tea with milk and sugar is a mixture.

Fill in the Blanks:
Sugar acts as a when added to water.
Water is the in lemonade.

1
2
3. Lemon juice mixed with water forms a
4. Sugar _______ when stirred in tea.

5.

Tea with milk and sugar is a
Match the Following:

Column A Column B

1. Solute { } a. Mixture formed after dissolving
2. Solvent { } b. Substance that dissolves

3. Solution { } c.Substance that dissolves solute

Class 8 10 READINESS
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Recite: The teacher read and pronouns the words and
make the students to read and recite.

Solubility Mixture Dissolve Water Sand Salt Substance Liquid

UNDERSTAND:_?:

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

Solubility shows how well something dissolves in water.

Fruit juice mixed with water forms a mixture.

Sugar dissolves easily in tea.

Plants need water to grow.

Sand settles at the bottom of water.

Salt dissolves quickly in warm water.

Every substance has its own properties.

® N D Ok W=

Oil is a liquid that does not mix with water.

Fill in the Blanks:

1 shows how well a substance dissolves in water.
2. Fruit juice mixed with water forms a
3. Sugar ___ easily in tea.
4. Plantsneed _ to grow.
5. Oilisa ___ that does not mix with water.
Match the Following:
Column A Column B
1. Solubility { } a. Example of dissolving
2. Mixture { } b. Ability of a substance to dissolve
3. Salt in Water { } c. Combination of substances

Class 8 12 READINESS
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Recite: The teacher read and pronouns the words and
make the students to read and recite.

Light Reflection Mirror Image Surface Rays Source Vision

UNDERSTAND:_?:

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

Light from the Sun helps us to see objects.

Reflection occurs when light bounces from a mirror.

We look into a mirror while combing our hair.

The mirror shows our image clearly.

A smooth surface reflects light well.

Light rays travel from the source to objects.

The Sun is the main source of light.

® N D Ok W=

Good vision helps us to read books.

Fill in the Blanks:

1 from the Sun helps us to see objects.
2 occurs when light bounces from a mirror.
3. Welookintoa__ while combing our hair.
4. The mirror shows our ____ clearly.
5. The Sunis themain __ of light.
Match the Following:
Column A Column B
1. Light { ] a. Bouncing back of light
2. Mirror { } b. Energy that helps us to see
3. Reflection { } c. Object that reflects light

Class 8 14 READINESS
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LEARN

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

Lens Convex Concave Magnification Focus

Light Rays  Optical Device Image

UNDERSTAND:_Z?:

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

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

A lens is used in cameras.

A convex lens is used in magnifying glasses.

A concave lens is used in spectacles.

A magnifying glass helps in magnification.

Sunlight through a convex lens forms a bright focus.
Light rays bend when passing through a lens.

A microscope is an optical device.

Lenses help to form a clear image.

Fill in the Blanks:

1. A___ isused in cameras.

2. A_____ lensis used in magnifying glasses.
3. A___ lensis used in spectacles.

4. A magnifying glass helpsin __ .

5. Lenses help to form a clear

Match the Following:

Column A Column B

1. Lens { a. Lens that spreads light
2.Convex Lens { } b. Optical device that bends light
3. Concave Lens { } c. Lens that brings rays together

Class 8 16 READINESS
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Read and Recite: The teacher read and pronouns the words and
make the students to read and recite.

Electric Current Circuit Battery Wire Switch Bulb Energy Conductor

UNDERSTAND >

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

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

A battery powers a remote control.

A wire carries electric current.

A switch turns lights on or off.

A bulb glows when electricity flows.

Electricity is a form of energy.

® N O Ok Wb -

Copper is a good conductor of electricity.

Fill in the Blanks:

1 flows through wires in our homes.
2. A torch contains a simple

3. A__ powers a remote control.

4. A______ turns lights on or off.

5. Copperisagood .

Match the Following:

Column A Column B

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

3. Battery { } c. Closed path for electricity

Class 8 18 READINESS
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Read and Recite: The teacher read and pronouns the words and make
the students to read and recite.

Heating Effect Magnetic Effect Electromagnet Current

Wire Iron Magnet Energy

UNDERSTAND:_Z?:

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

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

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

An electric iron works due to heating effect.
Magnetic effect occurs when current flows in a wire.
A crane uses an electromagnet to lift metal.

Electric current flows in appliances.

A wire carries electric current.

Iron objects are attracted by magnets.

A magnet can pick up pins.

Electric heaters convert electricity into heat energy.

Fill in the Blanks:
An electric iron box works due to effect.

effect occurs when current flows in a wire.

1
2
3. Acrane uses an _______ to lift metal.
4. Iron objects are attracted by

5

. Electric heaters convert electricity into heat
Match the Following:

Column A Column B

1. Heating Effect { } a. Magnet made using electricity
2. Magnetic Effect{ } b. Current producing magnetism
3. Electromagnet { } c. Current producing heat

Class 8 20 READINESS
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DAY
11

LEARN

Read and Recite: The teacher read and pronouns the words and make
the students to read and recite.
Matter Solid Liquid Gas  Shape Volume Particles Change

UNDERSTAND: p

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

Everything around us is matter.

Ice is a solid with fixed shape.

Water is a liquid.

Air is a gas.

A ball has a definite shape.

A bottle holds a fixed volume of water.

Matter is made of particles.

® N O Ok Wb -

Heating ice causes change into water.

Fill in the Blanks:

1. Everything around us'is ______.
2. Iceisa__ with fixed shape.
3. Waterisa

4. Airis a

5. Matter is made of

Match the Following:

Column A Column B

1. Solid { a. No fixed shape and volume

2. Liquid { } b. Fixed shape and volume

3. Gas { } c. Fixed volume but no fixed shape

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

Evaporation Condensation Vapour Liquid

Heat Cooling  Water Cycle Temperature

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

. Wet clothes dry due to evaporation.

. Water droplets on a cold bottle show condensation.

. Steam from boiling water is vapour.

. Water is a liquid.

. The Sun gives heat to Earth.

. Refrigerators work by cooling.

. Rain is part of the water cycle.

0 N O O b W N -

. During summmer the temperature is very high.

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

1
2
3. Steam from boiling water is
4. Rain is part of the

5.

During summer _______ is very high.
Match the Following:
Column A Column B
1. Evaporation { } a. Liquid changing to vapour
2. Condensation { } b. Gaseous form of water
3. Water Vapour { } c. Gas changing to liquid
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Recite: The teacher read and pronouns the words and
make the students to read and recite.

Sun Shadow Sundial Time Earth Rotation Day Direction

UNDERSTAND >

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

The Sun rises in the east.

A shadow forms when light is blocked.

A sundial tells time using sunlight.

We check the time using clocks.

The Earth is our home planet.

The rotation of Earth causes day and night.

We work and study during the day:

® N D Ok W=

The direction of shadows changes during the day:

Fill in the Blanks:
1. The ___ rises in the east.
2. A___ forms when light is blocked.
3. A__ tells time using sunlight.
4. The __ is our home planet.
5. The _______ of Earth causes day and night.
Match the Following:
Column A Column B
1. Sun { a. Device that tells time using sunlight
2. Shadow { } b. Source of daylight
3. Sundial { } c. Dark shape when light is blocked

Class 8 26 READINESS
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&

Exploring the World of Science

Fz

Probe and Ponder

L (=] g
Dear Young Scientists, GIX3AS

Welcome back! On the first page of each chapter, you will find a set of questions.
These are not meant for any exam— they are unique invitations to spark your curiosity
to explore the world of science!

Why is one side of a puri thinner than the other?

Are there more grains of sand on all the beaches and deserts of the world, or more
stars in our galaxy?

Right from Grade 6, we’ve observed the incredible diversity of plants and animals
around us. From the different shapes of leaves to the many kinds of insects — why
has nature created such a vast variety?

Is there such a question that makes you curious about the world?

Write it here!

Class 8 28 PHYSICAL SCIENCE
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Our journey with Curiosity, into the world of science continues in class 8. We
hope you bring along the spirit of adventure and exploration that has guided us so far.
In class 6, we discovered how science begins with wonder, with simple “Why?” and
“How?” questions about the world around us.

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

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

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

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

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

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

Class 8 30 PHYSICAL SCIENCE
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This year, our investigative adventure will take
us on a journey from the tiny microbes we can’t see to
planet-wide challenges we can’t ignore.

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

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

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

These phenomena depend on fundamental forces. So
after watching electricity do work, we move on to study these

forces themselves, starting with those that make objects speed up, A
slow down, or change direction. ¢

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

This also leads us to the idea of pressure — how the force
is distributed over-an object. The same concepts of force and
pressure also decide how air moves. A small difference in pressure
can result in a gentle breeze while a stronger pressure difference
can lead to strong winds, and sometimes even cyclones.

Class 8 32 PHYSICAL SCIENCE
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So, these forces are connected to powerful weather events—
like storms and cyclones—that affect our daily lives, agriculture,
and even our safety.

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

Everything around us 1s made of tiny particles. In materials
that are solid these particles cannot move much, while in gases
they can move around freely. Classifying things around us is an
important feature of science. We can also classify materials around
us into elements (pure substances), compounds (two or more
elements bonded together), and mixtures (combinations that can
be separated physically).

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

sweet.

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

Watching the periodic cycles of the Moon’s phases allowed humans to come

up with the first

calendars. By combining careful observations of sunrises, sunsets,

and lunar cycles, various calendars came into being. Isn’t it fascinating that the

calendars which

determine our routines on Earth are linked to the motions of objects

far beyond our planet?
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But it’s not just calendars or the movements
of the Sun and Moon that are linked. Right here on
Earth, there are marvellous and complex patterns .

. . livi . d thei (March 22 - April 20, 2025)
of rc?latlonshlps betwee.n.lvmg f)rgamsms an : 'elr SUN MON TUE WED THU FRI SAT
environments. Every living being — from tiniest '
insect to the largest whale, from blades of grasses 2_23; 3.] 4, Bxl 6y 7a Ba
to tall trees — depends on and responds to the air, By 10 M, |12, |18, 14, |15;

water, sunlight, and other organisms around them 18 ! 17; 18; 19; 20, 21, 22,

Chaitra

| 91z

forming the ecosystems that support life on our 231 24w 25u 26: 27y 2815 29,

planet. 30» ¢4

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

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

At the heart of both the problem — and any possible solution — is us. We are the

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

Class 8 36 PHYSICAL SCIENCE



5 8o SH(Glelatey) S QoeggESo(the Heomren

SrED @B a8B SndIE BH. aBE o 38

Eroe, ‘EHods H0a%n T8 HogSSErd Bk oy e VS
@é%)éé@?é Evvlelovey) ‘éoﬁ‘{é@é Ldoogren GIRow. (B8 OB FH Hokd wy  HH HE &N
49 - ©8 9% dofo Kol w8DY 8vorewo HSH, 9l
K& HB8e o0& IS B HB& D, A, Kretsseos 2,5 854 455 52 By 7» B
0B & {5363%; 636&'5@6 éoﬁ)@?_.) SEHE éé)@ow 93:0% 10, T, _ 12, 13; 14, _ 15,
azé?b&é‘e’)?o VOIS @6/5"0_;’.2 éé@%% ﬁ)éé) af)t) K)Ugéééaa 16, ! 17, 18, 19, 20, 21, _2212
g%;éée);@ DBYEFo0. 2315 24y 254 26y 27 28y 29y

& HBEoSY . 50 wagios® Hoso 30 '
DeQPEE B Frrro oA &Rl #o BT
DHIINT STY0 dE® @werh (HyBo I (Ko AEDT200R) FGHIE. DT HBoTHIS
©aS&@eo.

@@&éﬁéo&% Soggore, gedh Jredyd Sol KBS ErSost &ob. &5 280 Zéggﬁ =Sy 5%
(58 GrHos® GodenthH&tod. S0JBR) TPFRIBE0 $0J0 §>E§Q (@reaaraing ©od0HED S0,
S8l Sod ) SFABEE @80 rE 8dere D& HIY) SPPH0s. B, FraP
Soe58 segEeraren 6%@6@6 $eey) Srdneth S8nHRTHON, B TEBBe Ko Ba)Bir
(BSrEEER0S HBesred wodAPob.

D0E B @égéo&i)é é@ﬁ”&@@% Bo&o&E Bolo oD, g BE) TPBNEER
BerdBo DO HJ. WINPT, B SrEe ©%o BELEEAE B B BBgo $BD
5rgod® $EHOSTE Depd TR SVAPAOTYD ersd Erme HIB. $08DoBLo, Festo
508050 (H&Brren FohEo Hodd @@0‘53 So(@een & (Hoireod® QB LB €T2)00.
S50°8 wprdid &) 88 DYPSDS $HPegss rEtod® 83 8o%o SPOTN0W. KO
K ©od oo TEFGY). 520 &’ Tt B EHFS Do S HErreos® HOHBONTE
BB X0 &8I,

85 88118 37 F8E 8RS R0



To help you think like a scientist, let us go back to a question we asked on the first
page: Why is one side of a puri thinner than the other?
Firstly, remember that science is everywhere! You don’t need a fancy

laboratory to do simple experiments. Even your kitchen at home is a wonderful / d
place to observe and ask questions. All you need is to start with curiosity, ﬁa
careful observation, and asking N L

what happens if...? Have you noticed how a puri or a batura pufts up when

placed in hot 0il? Or how a phulka swells when put directly on the flame. Why

does it puff up like a balloon? And why is one side thinner than the other? These are questions
a scientist might ask — and you can too! Let’s see how we can investigate this simple
everyday phenomenon like a scientist would.

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

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

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

This is exactly how all scientific experiments, from simple to the most complicated
are done. This is the idea of systematic investigation. And just so you know, even this
simple everyday observation — of a puri swelling — is not really completely understood by
scientists today! So, whether it is the swelling of a puri or the shrinking bright part of the
Moon after purnima, let your careful observations guide you along your explorations into
the investigate world of science.

Happy investigating!
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Types of Forces

,
Learners will be able to...

e Identify force and its effects in real life events. (CG - 2)
e (lassifies forces into contact and non-contact forces. (CG - 2)

e Explains friction as a force that opposes motion and depends on surface
nature. (CG - 2)

e Distinguish gravitational force from other non-contact forces as a universal
force acting on all masses. (CG - 2)

e Measures weight of an object using a spring balance (CG - 1)

[

® Why does it feel harder to pedal a bicycle when going uphill than on flat ground?
® Why is it easier to slip on awet surface?
® Why do we feel ‘light’‘or like we are ‘floating’ just after our swing
reaches its highest point and begins to come down?
® Share your questions.

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

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

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

2.1 What Is a Force?

Let us try to experience the push and the pull.

| Activity 2.1 : Let us explore

® Take a large cardboard box.

® Try moving the box in as many different ways as you can think of.

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

(c) Lifting (pulling up), and carrying
Did you move the box in any other way than shown in Fig. 2.1? In all the ways that you
might have used to move the box, you had to apply a push or pull to the box. Generally, the
push or pull applied on an object is called force in science.
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2.2 What Can a Force Do to the Bodies on Which It Is Applied?

Let us try to experience the push and the pull.

| Activity 2.2: Let us analyse

® Think of situations where a force (push or pull) is applied and list them in Table 2.1.
® Analyse each situation and write the effect of the force in Table 2.1. Some situations
and their effects are already listed for you.

Table 2.1: Different actions and their effects

Your friend holding  Puyll Stopping or decreasing
your moving bicycle the speed of the bicycle
from behind to stop

it

) Hitting a moving ball  pyqh Changing the direction
' with a bat of a moving ball

3 Pressing an inflated Push Change in shape of
' balloon the balloon

4. e el ¥ cscssiesssisiees sssessssssssssesssesens

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

Fig. 2.2: Applying force on objects
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In everyday life, we come across many situations where a force is applied, for example,
opening a drawer, stretching a rubber band, a fielder stopping a ball, kicking a football,
applying brakes on a moving bicycle, rolling a chapati, or turning the steering handle of an
autorickshaw. What effect can the application of force have on objects?

The force applied on an object may

® make an object move from rest.

® change the speed of an object if it is moving.

® change the direction of motion of an object.

® bring about a change in the shape of an object.

® cause some or all of these effects.

Does this mean that

whenever there is a change Yes, none of these take
in speed or direction, or place without the action
change in shape, a force is of force.

acting on the object?

A step further

Suppose an object is at rest. Does it mean that no force is acting on this object?

It means that the forces acting on the object are balancing one another. You will

learn about balanced forces in higher grades.

2.3 Are Forces an Interaction Between Two or More

Objects?

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

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

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

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

2.4 What Are the Different Types of Forces?

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

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

survival.

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

: Muscular force plays an important role in many functions inside our body too.
This force helps us chew food and push it through the alimentary canal during

the process of digestion. The expansion and contraction of our heart muscles &
allows the blood to circulate in our body — a process essential for survival.

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

If we stop pedalling our bicycle on a flat road, it slows down and [ IS there any other\ j
comes to a stop. If the road is rough, it stops sooner than on a \contact force? j X

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

force is that?

| Activity 2.3: Let us investigate

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

® Gently push it and observe. Does it stop after travelling some distance? Is there a
force acting on it which brings it to rest? Now repeat by pushing the object in the
opposite direction. Does it stop again after travelling some distance?
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On pushing, the object stops after sliding a certain distance. This must
be due to a force acting between the surfaces of the sliding object and
the table or floor which are in contact. This force must be acting on
the object in a direction opposite to its direction of motion. This force
is what brings the object to a stop.

Fig. 2.5: Friction acts
between two surfaces

and opposes the : - )
motion of the object move over another surface is called the force of friction or simply

friction. Friction always acts in a direction opposite to the direction in
which the object is moving or trying to move. The force of friction is

The force that comes into play when an object moves or tries to

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

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

Fig. 2.6: Friction between two
surfaces due to irregularities

| Activity 2.4: Let us explore

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

® Does the object stop after travelling the same distance as in Activity 2.3?

® Does the object stop at the same distance on all surfaces?

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

A step further

Does the force or friction act only if the objects are moving on solid surfaces? ¢
What about objects moving through liquids and gases? Air, water, and other
liquids also exert force of friction on the objects moving through them. Hence
the objects, such as aeroplanes, ships, boats, or high-speed trains are designed
with specific shapes to reduce the force of friction due to the air or water
around them.
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Is it essential for an object
applying force on another object
to always be in contact with it?

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

We learnt that a magnet attracts objects made of magnetic materials. When two magnets
are brought close to each other, like poles (North—North, South—South) repel each other
while unlike poles (North—South) attract each other. In an earlier chapter of this book, we
also learnt about electromagnets which behave like magnets. Attraction and repulsion
between objects are also a form of push and pull, that is, a force. Can you recall that a
magnet could exert force on another magnet or a magnetic material without being in
contact with 1t?

| Activity 2.5: Let us test

® Take two ring magnets and a wooden stick.

® While holding the stick in a vertical position over a wooden table, insert
one ring magnet onto the stick (Fig. 2.7).

® Now insert the second ring magnet above it such that the like poles of
the two magnets face each other. Does the second magnet stay floating
above the first magnet?

® Try pushing the second magnet down gently. Do you feel a force on it?

® Now, reverse the poles of both the magnets. Does the second magnet

still remain floating? Fig. 2.7: Force

We find that a magnet can exert force on another magnet without being between

in contact with it. two ring
magnets

The force exerted by a magnet on another magnet or a magnetic material
is called magnetic force. Since a magnet can exert a force from a distance
without being in contact it is called a non-contact force. Are there more
such forces which act from a distance?
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| Activity 2.6: Let us experiment

® Take a plastic scale or a plastic straw, a piece of polythene, and
small pieces of paper.
® Rub plastic scale/straw vigorously with polythene.
® Do not touch the rubbed part with your hand or any metal object.
® Now, bring it close to the small pieces of paper placed on a
table, taking care not to touch the paper pieces (Fig. 2.8). Do
you notice something surprising?
Fig. 2.8: Charged plastic scale  The paper pieces get pulled towards the plastic scale/straw
attracting small paper pieces  and stick to it when it is brought close to paper pieces. Why
does this happen?
When two objects of certain materials are rubbed together, electrical charges
build up on their surfaces. These charges are called static charges as they do not move
by themselves. The object that acquires static charges is said to be a charged object. A
charged object attracts, that is, exerts a force on uncharged objects made of certain
materials, such as small pieces of paper. This force comes into play even when the
bodies are not in contact.
Let us do another activity with objects made of different materials.

| Activity 2.7: Let us experiment

® Take two balloons, a length of thread, and a woollen cloth.

® Inflate two balloons and hang them in such a way that they
do not touch each other as shown in Fig. 2.9a.

® Rub both balloons with the woollen cloth and release them.
Be careful not to touch the rubbed balloons with your fingers.
What do you observe?

We observe that the balloons move away from each other

as if they are repelling each other (Fig. 2.9b).

® Now bring the woollen cloth used for rubbing the balloons

(b) close to one of the rubbed balloons. What happens?
Fig. 2.9: (a) Two uncharged They move towards each other as if they are attracting

balloons; (b) Two charged each other. What do we infer from these observations?
balloons repelling each other
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We found that the two similarly charged balloons
repel each other where as a charged balloon and | Does it mean that
the woollen cloth (with which the balloon was | there are two kinds
rubbed) attract each other. Does this indicate that | of electrical charges?
the charge on the balloon is of a different kind

from the charge on the woollen cloth?

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

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

A step further

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

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

or generates a heating effect or a magnetic effect.

Gravitational force

| Activity 2.8: Let us observe

® Take a ball and throw it vertically upwards. Does it come down?
® Now throw it again, but this time harder. Does it still fall back down to the ground?
Think about different situations around you where any object thrown up in any
direction, finally falls or comes back to the ground or floor.

Fig. 2.10: Some objects falling towards the Earth
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Why do all the objects Is there any force which
fall towards the Earth? acts on them? What |
.

sexerts this force?

gravity.

o s 0 =

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

upwards

d Does the Earth

ALt i %\]L

pull every object
with equal force?

Class 8

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

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

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

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

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

2.5 Weight and Its Measurement

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

60 PHYSICAL SCIENCE



DB A3 @00

SBden @) grd IH HADAore? D& S
QotHB Hisaron? 2erd) SeorERftos?

@) HpDen g FD HbdTnon stag, 4 B $EBK0H (rhEod) @l wgo. &rdd
DO BI3H @é%o?; 2P ?ﬁ)é&@vogécélea OO0 0P, &P Sow &&@Sééfa w@ﬁ&
KOS ‘200 S $8¥orr BB’ 0 EFTe ©OErLD.
DD BB HDEXREL e 200 53503@065 983@,
80 a8 Q)G -T&E 200! HAITRESH D0 IYYET
g SEBg0 00 He(ED, SV OEHIOS weo Boe HY DS
2000 ,@éééqsa S Sétélsa BoKr o5 .
2.8 S0HD & 08 3603, ©d Jo T8 BB
A S QendHre (§ohS (HosrBosito (Do 2.11(D)) o
K500 BoKHR). a8 5D JeodH™ 28 O, ©b
o 28 39, (Bdore 3&3&&@, ) erisost geosew0 &h,
508 Jre (8ob8 JenHre (Hosrdnod (Heo 2.11(D))

i

[N S P S N S R ! ol
- “&J ....31
e i

060:2.11 (D) 0¢85 Dehevod

SD)D 8088 Hchends &) vz = “
5555 Deoigir 28 DD 2.8 3D 8. 3NN @b eADEEDH .B8%H T H&

o (SiSo0rm Sr56.Tr0 S B8 Sr6x5 508 BobS H5BHH

r /. B8 SRI N oo 58 wer. whEEEm so Bedo Sy o8 S

;Sggwi’e’ogs Densy BES® BEOSHI, © Ky Devd KbDB E5HBBED
2 50 @OoErL®.

2.5 P80 000 TN Senidéo

S 2.8 SH 5P R o) © S BN B0 WoRLD. GFE0 B LD
a8 DD Do eorr SIIHE 0 & PO0H. grdo Erte a8 2O
S8, TR 200 0T [Brerod’s Seirth. ©okid, gro GE) SI ([Ekreno
Eree Sgon (N) 9908

85 85118 61 F8E 8IS o



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

| Activity 2.9: Let us explore

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

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

® Now hang the other objects, one by one and notice the stretch
in the spring each time. Is the stretch caused by each object

the same?
When an object is hung from a spring, the spring stretches rj o,
due to the force applied on the object by the Earth. We find that the » @
stretch caused in the spring is different for different objects. This Fiw. 2 ]2."‘*“1"4"
indicates that the Earth pulls different objects with different forces, 18 4L (a)
hanging spring;

that is, the weight of different objects is different. Can we use the

Two different
spring to measure the weight of an object? ®) S

objects hung from

A step further the spring

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

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

| Activity 2.10: Let us observe

® Look at the spring balance shown in Fig. 2.13 carefully. What is the maximum
weight it can measure?
The maximum weight it can measure is 10 N. Thus, this scale has a range of 0 to 10 N.
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e Let us now try to find the smallest value of weight that can be measured by the spring
[™|  balance.

I ‘ Activity 2.11: Let us calculate

W,.ef ) ® [ ook at the spring balance shown in Fig. 2.13 and note
' :;E | down the following:

=1 b4 I ¢ How much is the weight difference indicated between
h % H. the two bigger marks?

] o] B | The weight difference indicated between 0 and 01 N or
L ] between 01 N and 02 N is 1 N.

¢ How many divisions (shown by smaller marks) are there
between these two bigger marks?

There are 5 divisions between these marks.

¢ How much weight does one small division indicate? One
small division can read

() Fig. 2.13: A spring
balance and its scale

IN
< =02N:

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

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

Activity 2.12: Let us measure

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

® Suspend the objects one by one from the hook (Fig. 2.14). Read the scale for weight

m carefully and record your observations in the Table 2.2.

Fig. 2.14: . . . .
lgbjecz Table 2.2: Measuring weight using a spring balance
suspended
o S T T I
spring Pencil Box
balance 2, Partially filled water bottle
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You can repeat Activities 2.10 to 2.12 for the mass scale shown on the left side on the
spring balance (Fig. 2.13) to measure the mass of an object.

A step further

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

e

Mass is the amount of matter in an object and is measured in grams (g) or kilograms (kg).
Its value remains the same at every place. Weight, on the other hand, is the gravitational
force with which the Earth (or another planet) pulls an - -
object. Since gravitational force can vary very slightly from { What is the dlfference
place to place on the Earth (and can be very different on between weight
different planets), weight can change, but mass does not. and mass?

A step further

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

(TN T T T I T

Mass of
the object 1 kg 1 kg 1 kg 1 kg 1 kg
MRl 0N 16N 38N 9N 254N
the object
A

A step further

. In everyday life, particularly for the goods we commonly use, we are more
interested in the amount of matter in an object (its mass), rather than the
force applied by the Earth upon it (its weight). However, though while the
units of mass are used, instead of the term mass, the term weight is typically
used. For example, it is said that the weight of the wheat bag is 10 kg. But in
scientific use, this is not correct and it is important to use the correct terms
with their correct units, even if every day language is more casual.

o
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2.6 Floating and Sinking

If we place some objects on water, some\ While taking out water from a bucket
of them float, while others fall to the | filled with water using a mug, do you
bottom. The gravitational force of the | notice that the mug feels lighter when
Earth is acting on all objects, then why | it is inside water? Let us try to
don’t all objects fall to the bottom? understand this.

kT =
P o
(i

Activity 2.13: Let us investigate

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

- ® Push the bottle in the water (Fig. 2.15). Do you feelan upward push? Release

Fig. 2.15: the bottle. Does it bounce up?

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

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

A step further

Archimedes, a famous Greek scientist, discovered that when an object is fully or 1
partially immersed in a liquid, it experiences an upward force which is equal to the
weight of the liquid it displaces. This is known as Archimedes’ Principle. If the
weight of a liquid displaced by an object is smaller than the weight of the object,
s ¥ the object will sink in the liquid. If the weight of the liquid displaced is equal to the
47 weight of the object, the object will float in the liquid.

Plastic bottle
in water

)

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

The SI unit of force is newton and its symbol is N.

Forces can act with or without contact.

Muscular force and frictional force are some of the examples of contact forces.
Magnetic force, gravitational force, and electrostatic force are non-contact forces.
Force can change an object’s speed, direction of its motion, or both. Force can
change the shape of an object.

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

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

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

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

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

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

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

1. Define the following.

A) Force B) Friction C) Weight D) mass E) buoyant force
2. Which of the following is a non-contact force?

A) Muscular force B) Frictional force

C) Gravitational force D) Push by hand
3. Match the following Column A with the items in Column B.

Column A (Type of force) Column B (Example)

(1) Muscular force (a) A cricket ball stopping on its own just
before touching the boundary line
(i) Magnetic force (b) A child lifting a school bag
(iii) Frictional force (c) Afruitfalling from a tree
(iv) Gravitational force (d) Balloon rubbed on woollen cloth

attracting hair strands

(v) Electrostatic force (e) A compass needle pointing North

4. When you drop a coin in a glass of water, it sinks, but when you place a bigger
wooden block in water, it floats. Explain.
5. Ifaball is thrown upwards, it slows down, stops momentarily, and then falls back to
the ground. Name the forces acting on the ball and specify their directions.
1) During its upward motion
11) During its downward motion
111) At its top most position
6. Why do we sometimes slip on smooth surfaces like ice or polished floors? Explain.
7. Is any force being applied to an object in a non-uniform motion?

Prepare some question based on your learnings so far.......
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10.

11.

12.

13.

Class 8

The weight of an object on the Moon becomes one-sixth of its weight on the Earth.
What causes this change? Does the mass of the object also become one-sixth of its
mass on the Earth?

Read the given statements carefully.

P: The force exerted by a magnet on another magnet is a NON - CONTACT FORCE.
Q: The force exerted by a magnet on a piece of iron is a CONTACT FORCE.
Select the correct option based on the statements given above.

A) P is true; Q is false. B) P is false; Q is true.

C) Both P and Q are true. D) Both P and Q are false.

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

A) Opening a drawer B) Stopping a moving ball

C) Stretching a rubber band D) Applying brakes on a bicycle

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

Ravi rolls two identical balls with the same push-—one on a sandy playground and
the other on a smooth classroom floor. He observes that the ball on the sand stops
much earlier. Why does the ball stop sooner on the sandy surface?

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

Three objects 1, 2, and 3 of the same size and shape but 2

2
1 r:%

made of different materials are placed in the water. They d .

dip to different depths as shown in Fig. 2.16. If the weights \\L_, LL_’

of the three objects 1, 2, and 3 are w, w, and w,

respectively, then Fig. 2.16
A)w, =w,=w, B)w, >w,>w,
C)w,>w,>Ww, D)w,>w, >w,

Reflect on the question framed by your friends and try to answer....
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14.

15.

State whether the following statements are True or False.

(1) A force is always required to change the speed of motion of an object.

(i1) Due to friction, the speed of the ball rolling on a flat ground increases.

(ii1) There is no force between two charged objects placed at a small distance apart.

A ball is released from the point P and moves along an inclined

plane and then along a horizontal surface as shown in the Fig. P"
2.17. It comes to stop at the point A on the horizontal surface.

Think of a way so that when the ball is released from the same

point P, it stops Fig. 2.17 !
1) before the point A i1) after crossing the point A.
¢ Collect objects made of different materials, such as plastic, wool, silk, rubber, polythene
sheet, paper, and metals. Rub one material with another and check if it attracts small
pieces of paper or not, that is, whether it gets charged or not. Record your observations
in a systematic manner and write a research paper.
¢ Imagine a scenario where the gravity disappears. Develop a story. Create a cartoon
strip to present your story.
¢ Organise a discussion in your class on the topic: Friction — a necessity or a problem?
Make a note of the discussion and state where friction is
a necessity and when it is a problem.
¢+ Make your own spring balance with the help of your g ) : Copper wire
teacher and calibrate it using standard weights. Now '
measure the weights of different objects and calculate : Straw
the ratio of the weight and mass of different objects. Do ——— Lid
you observe a pattern? Jar
¢ An el?cugscope i§ a device which can determine whether [L{ '  ininm
an object is electrically charged. You can make your own LU'. ol
electroscope (Fig. 2.18) in your class with the help of

your teacher, test the device. Explore in what other ways

you may use this electroscope
Fig. 2.18
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| =— —
Particulate Nature of
Matter

Learners will be able to:

® Recognizes that matter is composed of extremely minute particles.
(CG-1)

e Understands that the constituent particles of a substance do not change by
breaking or melting it. (CG-1)

e Compares solids, liquids, and gases and their state changes based on the
differences in the attraction between particles. (CG-1)

e Identifies the differences between boiling and evaporation processes as those
in which particles gain energy and move further apart. (CG-1)

e Applies the compressibility of gases to their daily life applications. (CG-1)

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

Probe and Ponder

® Why is it possible to pile up stones or sand, but not a liquid like water?

® Why does water take the shape of folded hands but lose that shape
when released?

® We cannot see air, so how does it add weight to an inflated balloon?

® [s the air we breathe today the same that existed thousands of year?

® Share your questions

vy

—
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You might have collected pebbles and stones from the sand while playing on a riverbank or
a beach. Where do these pebbles, stones, and sand come from?

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

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

Let us find out!

| Activity 3.1: Let us explore LS S

)
|

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

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

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

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

Is every speck of this fine chalk
powder still composed of the

same substance, or has it
changed into something else on
breaking or grinding?

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

grinding chalk a physical change or a chemical change? pieces; (c) 4 piece of chalk
ground into fine powder, (d) A

close-up view of chalk powder
under a magnifying glass

You learnt that the chalk does not change into a new
substance on grinding. It is a physical change in which
only the size of each speck of chalk has reduced further.
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These specks of chalk powder can be broken further into smaller particles by further
grinding. Let us imagine that this process of grinding continues. Eventually, we would

reach a stage where the chalk particles cannot be broken down any further.
= The tiny units obtained at this stage are

Ei;il !irf Are 'the l'mits. of Chalk‘."l the basic building blocks that the chalk was
o obtained in this manner |  pade up of. This means that one whole piece

' :f'i’ t | considered the smallest |

: m I\ . ) ) of chalk was made up of a large number of
L units of chalk smaller units. These units are called constituent

particles of chalk. A constituent particle is the basic unit that makes up a larger piece of
a substance or material. Just like chalk, the grains of sand and clay are not the smallest
units of bigger rocks. These are also made up of a large number of their constituent
particles.

Let us explore further!

Recall the dissolution of sugar into water to form a solution. What happens to sugar
when it is dissolved in water?

| Activity 3.2: Let us Perform

Saftey first @ Fill a glass tumbler with drinking water.

Perform the activity under the ; ® Puttwo teaspoons of sugar into it.
?  supervision of a teacher or an adult.
/& Never eat or drink anything unless
¥ asked to. of water from the top layer of the glass.

LY

® Do not stir the water. Taste a small spoonful

Does the water taste sweet?
2\ ® Now, stir the water until the sugar dissolves completely (Fig.
e 3.2).
" ® Again taste a spoonful of water from the top layer.

f

= What difference in taste do you notice? Does it taste sweet?
‘S . Since the top layer of water tastes sweet after dissolving
b sugar, it must be present in the solution. Do you observe any sugar
Fig. 3.2: Dissolving particles in the solution?
sugar in water Sugar particles can no longer be observed but their presence

can be sensed by taste. When sugar dissolves in water, it breaks
up into its constituent particles which cannot be broken down
further. Each tiny grain of sugar is made up of millions and millions
of such constituent particles.
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Activities 3.1 and 3.2 support the idea that matter is composed of a large number of
extremely small particles. These particles are so small that they cannot be seen even through

an ordinary microscope.
But, where did
the sugar go?

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

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

L =

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

ultimately decides the physical state of the substances.

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

Acharya Kanad, an ancient Indian philosopher, first spoke about the idea
of a Parmanu (atom). He believed that matter is made up of tiny, indivisible
eternal particles called Parmanu. This idea was written in his work called
Vaisheshika Sutras.
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Let us explore how these attractions vary in different states.
3.2.1 Solid state
How are constituent particles held together in solids?

| Activity 3.3 : Let us findout

'd N N ™

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

® Observe their shapes and sizes.

4 . \( m\' ® Try hammering them.

® In which of the above six objects do you think

particles are strongly held together?
RETRETY  You must have noticed that all these objects are solids.
Fig. 3.3: Some solids They have a definite shape and volume. This is due to
the fact that in solids, the particles are tightly packed

S

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

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

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

() Solid (b) Particles with (c) Liquid
increased vibrations

Fig. 3.4: Magnified schematic pictures of melting of a solid
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The minimum temperature at which a solid melts to become a liquid at the atmospheric
pressure is called its melting point. Generally, in a liquid state, particles are some what
farther away from each other as compared to those in the solid state (ice is an exception—
its particles are farther apart than those in water). Some solids have weak interparticle
forces of attraction, so their melting points are low. While others have strong attractive
forces and have high melting points. Some examples of solids and their melting points are
shown in Table 3.1.

Table 3.1: Melting points of some solids —
T T ]

1. Ice V“‘ ”_,,- “m] 0°C

S

2. Urea Z 133°C
' : S o .
3. Iron 1538°C
Solids have a definite

volume; what about
liquids and gases?
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3.2.2 Liquid state

Activity 3.4: Let us try and find out

15

/ Y =
/ \ e —200 ML
A C
| ———200 mL
| |
(@) {(b) {c)

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

3.5).

® Mark the 200 mL level in each container using a marker or by pasting a thin strip of

paper.

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

® Carefully transfer the water from Container A to Container B without spilling, and

observe the shape and level of the water.

® Now, transfer the same water from Container B to Container C, carefully, and observe

the shape and its level again.
You will notice that the water takes the shape of the container into which it is poured.
So, we can say that the liquids do not have a fixed shape and take the shape of the container
they are kept in. This happens because the particles of liquids are free to move. In all three
containers, the water level remains at 200 mL and no change in volume is observed. Hence,
we can say that liquids have a definite volume. However, if a container is not clean, some
water may stick to its walls, causing the water level in the next container to be slightly less
than 200 mL after pouring.
Fig. 3.6: Moving finger Activity 3.4 shows that the particles of liquids can move freely,
through water but only within a limited space. Therefore, we can infer that liquids
have no fixed shape but have a fixed volume.

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

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

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

is called its boiling point.
The movement of particles becomes so I have seen that spilled

vigorous that they move apart from each other, | water disappears after
resulting in a decrease in the interparticle forces of | Some time, and it happens
attraction. Eventually, the constituent particles can \at any temperature!
escape from the liquid state. The liquid is converted into vapour or the gaseous state.
At the boiling point, the formation of vapour is very fast and occurs not only at the
surface but also within the liquid. This process is observed as bubble formation in the liquid.
However, vapour formation occurs at all temperatures, even below the boiling point, though
slowly and only at the surface. This slower process is known as evaporation — about which
you have learnt in earlier erades.
3.2.3 Gaseous state

Do gases also have
a fixed volume?

| Activity 3.5t Let us investigate

® Take two transparent gas jars or glass

Be careful while burning
an incense stick. &L; i »
o

tumblers and mark them A and B.
® Create some smoke by burning an incense
stick.
® Hold the Gas Jar A upside down over the smoke (Fig. 3.7(a)).
® The gas jar should trap the smoke inside.

® Turn it over and cover it with a glass plate (Fig. 3.7(b)).
® Hold another Gas Jar B upside down and gently place it over the glass plate
covering the Gas Jar A.
Class 8 92 PHYSICAL SCIENCE
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o ® Remove the glass plate slowly and
ensure that both gas jars are close
enough and there is no gap for smoke
to escape (Fig. 3.7(c)).

® Observe how the smoke spreads inside

Gas jar ~
j A
= =
incense stick

the Gas Jar B.

(a) Collecting smoke (b) Covering the gas jar with ® The smoke fills the entire space in the
a glass plate . g .
Gas Jar B, indicating that gases do not
E‘_s,m,ke in have a fixed volume and tend to occupy
3 [Eecs the entire available space (Fig. 3.7(d)).
e Like liquids, they also acquire the shape
-— c;&::;:rﬁ of the vessel they are in.
This illustrates that the particles in
— gases move freely in all directions and the
(c) Placing the Gas Jar B and (d) Spreading the smoke  -interparticle attractions are negligible. As a
removing the glass plate
result, gases do not have a fixed shape or
Fig. 3.7: Smoke spreads freely inside the gasjars olume.

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

Iodl.ne.vapouf can be obtameFl by placing

some solid iodine in a closed gas jar for some
time, as shown in Fig. 3.8. Both liquids and gases
flow and do not retain a fixed shape. These

properties distinguish them from solids and
classify them as fluids.

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

Fig. 3.8: Smoke spreads freely inside the gas jars
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What role does the interparticle spacing play in determining the properties of each state
(solid, liquid, and gas)?
Let us perform the following activities to find answers to these questions.

| Activity 3.6: Let us experiment

® Take a syringe without a needle. Pull the plunger of the syringe outwards in a fully

extended position (Fig. 3.9(a)).
® Place your thumb over the open end of the syringe to prevent the air present inside the
syringe from escaping (Fig. 3.9(b)).
® Push the plunger slowly and steadily inward (Fig. 3.9(c)).
- Syringe

g without a
needle
(a) Pulling the (b) Placing thumb (c) Pushing the
plunger outwards over the open end plunger inwards

Fig. 3.9: The syringe piston in different positions
® What do you observe?

As you do this, you will notice that the volume of air inside the syringe decreases.

What can we say about the behaviour of gas in the syringe?

When you compress the air by pushing the plunger, the particles are forced to come
closer. This shows that the gas particles have a lot of space between them in their natural
state, and this space can be reduced by applying external pressure.

If you stop pushing the plunger, the gas particles spread, and the plunger moves back
to its original position. Repeat this activity using water and observe.

You would observe that water is practically incompressible.
Let us perform another activity to learn about the interparticle spaces in liquids.
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| Activity 3.7: Let us observe

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

® Add two teaspoons of sugar into it.

® Mark the new water level on the glass vessel B (Fig. 3.10(b)).

® Stir the water with a glass rod to dissolve the sugar (Fig. 3.10(c)).

® Predict whether the water level will increase or decrease with respect to the mark B.
® Mark this water level again as C (Fig. 3.10(d)).

Glass
“—vessel

I ___.—-d—A P —A

«— Glass rod

g~ e -0 &

4 ¢
*~a

Dissolving
Sugar

f-j: -

-« —Water - l; | inwater ' diglstgﬂf;-d
e Q“L—)grsugﬂr f&:‘) G in water
Fig. 3.10: Variation in water levels
What difference do you observe in the water levels?
Sugar OOO% You will observe that initially, when sugar is added, the
particle | O O level of water increases, but after dissolution, it may decrease to
0@0 some extent. Since the volume of the solution is less than the
Water O sum of the volumes of water and sugar, it indicates that there is
particle_® %% OO O some space between the water particles. The particles of the
00 OOGO dissolved substance occupy these spaces (Fig. 3.11).

Fig. 3.11: Magnified

schematic picture of

distribution of sugar
particles in water

Class 8

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

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

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

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

What do you think about the interparticle
spacing in solids?

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

00,
5
|
|

Fig. 3.12: Magnified Schemat‘i; (c) Gas

pictures of interparticle spacing
in the three states of matter

A Step Further {' y

Often, we use the term ‘particle’ in different contexts. The meaning of this
term changes with the context. For example, while talking about air pollution,
the term Suspended Particulate Matter (SPM) is used. This term refers to the

tiny dust particles suspended in air and not the constituent particles of matter
which are extremely small as compared to the dust particles. In fact, even
these tiny dust particles are also made up of a very large number of constituent -

particles, i.e, atoms and molecules.

3.4 How Particles Move in Different States of Matter?

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

| Activity 3.8: Let us experiment

Safety first

Do not touch potassium
permanganate with your hands. Use

C«l’uu?" a spoon or a spatula to handle it.

® Take a glass tumbler containing water and put a few grains of

potassium permanganate into it.
® What do you observe?

Class 8 100
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& _ ‘ Glass
Y «—
- — tumbler

Potassium
permanganate =

Fig. 3.13: (a) Streaks of pink colour
spreading out, (b) Uniform pink
colour in glass tumbler

® Initially, you will see some streaks of pink colour
spreading out from the grain (Fig. 3.13(a)).

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

® Do you know why this happens?

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

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

like sand, are insoluble in water.

Think like a scientist =~

Try it yourself!

¢ Take three clean glass tumblers.
¢ Pour hot water in one of them, water at room temperature in the second and
ice-cold water in the third.
¢ Drop a small grain of potassium permanganate into each of them.
¢ Watch carefully and compare: What do you observe?
Water particles move faster in hot water compared to water at room temperature,
and even slower inice-cold water. As a result, the potassium permanganate spreads

the fastest in hot water, less quickly in water at room temperature, and the slowest
inice-cold water, Hence, the movement of particles increases when heat is provided.
Try to depict it by drawing a diagram.

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

with the naked eye?

| Activity 3.9: Let us find out

® Light an incense stick in one corner of the room (Fig. 3.14).

® Wait for a few minutes and observe.

® Do you notice the fragrance from a distance?

Class 8
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Fig. 3.14: Burning of an incense stick
When an incense stick is burnt in one corner of the room, initially, the fragrance is felt
only around the incense stick. Shortly, you can smell the fragrance throughout the room.
This happens because the particles of the fragrance spread, filling the entire room. This
shows that the particles of air are moving constantly. The air particles hit the particles of the
fragrance and help them spread throughout the room.

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

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

Ever heard of ...

The particulate nature of matter plays a crucial

role in many everyday processes. For example,
when we wash clothes stained with oil using
soap, numerous soap particles surround the oil
particles on the fabric. One end of the soap
particle attaches to the oil, and the other mixes

with water, thus helping lift the oil off and wash

I Fig. 3.15: Particles of it away (Fig. 3.15).
E\ soap help in cleaning
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Based on our learnings from the chapter, we can say that matter is made up of small
particles which are held together by the force of attraction. The strength of attractive forces
between particles depends on the distance between them, which in turn depends
on their thermal (heat) energy. Thus, it is the thermal energy of the particles that determines
the physical state of matter. In the solid state, the thermal energy of particles is low, so they
remain close to each other and experience strong interparticle attractive forces. This restricts
their motion to only small vibrations.

At the melting point, the thermal energy is used to overcome the attractive forces
between particles, allowing the solid to change into a liquid. At this stage, the particles can
move away from their fixed positions. The interparticle distance increases slightly, reducing
the strength of the attractive forces to a level that allows the particles to move around,
though still within a limited space. In the gaseous state, the particles have enough
energy to overcome the forces of attraction between them and move freely in all directions.
You will learn more about these particles that constitute matter in higher grades.

Let us wrap up!
Particle nature of the three states of matter—

States o Matter

il N il '’ r 1|
© 00
0o
©© ¢
L ) \ ) Gas P
il i
Interparticle spacing Interparticle spacing little Interparticle spacing
minimum more than in solids maximum
I - - I r - I S
- - - - -
Packing of particles Particles are a little R
are closely packed loosely packed than in Particles are free
solids J
", ’ ., » .,
I . | L I \
Db e e o g S N Interparticle
n erIIin l.L E attraction . _Iﬂf_Erpdl’FlLlE dLl_rdL_llUFl s . attraction is minimuom
is maximum slightly weaker than in solids (negligible) |
r J \ - J \ r
- + ’ \ ~
Movement of particles Movement of particles Movement of particles in
negligible (only vibrations) restricted to limited space all the available space
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¢ Matter is composed of extremely small particles.

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

¢ The interparticle attractions are the strongest in solids, a little weaker in
liquids, and the weakest in gases.

¢ Solids have a fixed shape and size due to strong interparticle attraction,
minimum interparticle space, and no free movement of the constituent
particles.

¢ The interparticle attraction in liquids is slightly weaker than in solids,
enabling the particles to move within a particular space and providing
them with a little more interparticle spacing. Therefore, liquids have a
definite volume but no fixed shape.

¢ The interparticle attractions in gases are negligible, making their particles
completely free to move from one place to another and resulting in
maximum interparticle space. Therefore, gases have no fixed shape and

volume.
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Keep the curiosity alive

1. Choose the correct option.
The primary difference between solids and liquids is that the constituent particles are:
(1) closely packed in solids, while they are stationary in liquids.
(i1) far apart in solids and have fixed position in liquids.
(ii1) always moving in solids and have fixed position in liquids.
(iv) closely packed in solids and move past each other in liquids.
2. Which of the following statements are true? Correct the false statements.
(1) Melting ice into water is an example of the transformation of a solid into a liquid.
(1) Melting process involves a decrease in interparticle attractions during the
transformation.
(111) Solids have a fixed shape and a fixed volume.
(iv) The interparticle interactions in solids are very strong, and the interparticle spaces
are very small.
(v) When we heat camphor in one corner of a room, the fragrance reaches all corners of
the room.
(vi) On heating, we are adding energy to the camphor, and the energy is released as a
smell.
3. Choose the correct answer with justification. If we could remove all the constituent
particles from a chair, what would happen?
(1) Nothing will change.
(11) The chair will weigh less due to lost particles.
(111) Nothing of the chair will remain.
4. Why do gases mix easily, while solids do not?
5. When spilled on the table, milk in a glass tumbler, flows and spreads out, but the glass
tumbler stays in the same shape. Justify this statement.
6. Represent diagrammatically the changes in the arrangement of particles as ice melts
and transforms into water vapour.
7. Draw a picture representing particles present in the following:

(1) Aluminium foil (11) Glycerin (i11) Methane gas
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8. Observe Fig. 3.16a which shows the
image of a candle that was just
extinguished after burning for some time. $
Identify the different states of wax in the

+

DO0000
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»
+

LA UL
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-

figure and match them with Fig. 3.16b

showing the arrangement of particles.

9. Why does the water in the ocean taste

(b)
@ Fig. 3.16

salty, even though the salt is not visible?
Explain.
10. Grains of rice and rice flour take the shape of the container when placed in different

jars. Are they solids or liquids? Explain.

Discover, design and debate

® Fix a balloon over the neck of a bottle and put the bottle in hot water. Explore
what will happen?

® Design and create simple models to represent particles of solids, liquids, and
gases showing interparticle spacing using clay balls, beads, etc.

® Pretend to be particles of solids, liquids, and gases, at different temperatures—
create and performa role-play/ dance showing particles in motion.

® Debate in the class — ‘Gases can spread and fill all the available space’. Is this

property of gases beneficial or harmful?

A step further

The tiny particles that make up all matter are atoms and molecules. For
example, iron is made up of atoms of iron, and gold is made up of
atoms of gold. Atoms of many elements like hydrogen, oxygen, and
sulfur are not able to exist independently. In such cases, a certain number
of atoms of the same element combine to form a molecule. For example,
two atoms of hydrogen combine and form a stable particle called a
molecule of hydrogen. A water molecule is made up of two hydrogen
atoms and one oxygen atom. You will learn about atoms and molecules =
in higher grades.
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Learners will be able to...
[ }

Recognise that air exerts pressure in all directions. (CG-1) EeMied

e Understand that wind as movement of air from high-pressure regions to low-
pressure regions. (CG-1)

e Recognise that unequal heating of land and water creates pressure differences.
(CG-1)

e Explain thunderstorms as weather events caused by strong upward movement
of warm air. (CG-1)

e Suggest suitable measures to reduce cyclone-related risks. (CG-5)

® Why are winds stronger on some days than on others?

® Why are water tanks usually placed at a height?

® What causes storms and cyclones? If the & arth stopped rotating,
would cyclones still form? £
® Share your questions
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You must have observed fallen leaves on the ground swirling in the air or being swept away,
and trees swaying or even bending when a strong wind blows. Have you ever wondered
why fallen leaves rise in the air or trees sway or bend? Does the wind exert force on fallen
leaves to make them rise or on trees to bend? Recall other similar effects of the force exerted
by wind like slamming of doors or rattling of windows, or fluttering of clothes? How does
the force exerted by wind make this happen? The force exerted by wind creates wind pressure
which causes these effects. In this chapter, we will explore the relationship between force
and pressure, and understand how they shape powerful natural events like thunderstorms
and cyclones.

Megha and her brother Pawan are going on a picnic.

They walk to the picnic spot, carrying identical items in
their bags (Fig. 4.1). On the way, Pawan keeps adjusting
his bag, and looks uncomfortable. Megha asks, “Is there
a problem with your bag?” Pawan responds, “Yes, it'is
hurting my shoulders.” Megha says, “Both our bags are =

equally heavy. Why does your bag hurt, and mine
doesn’t?”” Pawan reflects for a minute and says, ‘“Perhaps,

it is because of the difference in the straps of our bags. = .
My bag has narrow straps while your bag has broad  Fig 4.1 Megha and Pawan
straps.” carrying their bags

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

When we carry a bag, we feel its weight because of the force of gravity acting on our
shoulders. The weight of the bag with narrow straps acts on a smaller area of our shoulders,
whereas the weight of the bag with broad straps is spread out over a larger area of our
shoulders. It is due to this reason that we feel more comfortable carrying a bag with broader
straps than one with narrow straps, although both bags have the same weight. Since the area
over which the force acts is involved, we define a quantity called pressure, which is the
force per unit area.

Force

So, Pressure =
ca

At this stage, we will consider only those forces which act perpendicular to
the surface on which the pressure is to be computed.
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Broad +=—— —* Narrow
w 1 1 - Broad straps reduce the pressure exerted by the bag on our shoulders
L as compared to narrow straps. Therefore, we feel more comfortable carrying
Fig. 4.2.' Buckets with @ bag with broad straps.
broad and narrow Can you now understand why it feels easier to lift a water-filled
handles bucket with a broad handle than with a narrow handle (Fig. 4.2)? Similarly,
we have seen that when people carry loads like pots or vegetable baskets
on their heads, they often place a round piece of cloth under the loads (Fig.
4.3). In both cases, the objective is to reduce pressure by increasing the
area over which the weight acts. Pressure is defined as the force per unit
_-" . area. The SI unit of force is newton and that of area is metre*. Therefore,
. the SI unit of pressure is newton/metre? (N/m?). This unit is also called a
pascal, denoted by Pa.
If a force of 100 N is applied on a cardboard of area 2 m?,
then the pressure applied on the cardboard will be:

Force 100N
Area  2m?

Fig. 4.3: Persons
carrying loads

Pressure = = 50N / m?

There are many situations in daily life

. where pressure plays a role. Conduct the

Safety first activities given in Table 4.1 and record

& The activities listed in Table 4.1 should be | your observations. Explain how pressure
e conducted under the supervision of an adult. ") influences the mode of action undertaken

__T_{ J o .
) for each activity.
’ Table 4.1: Record your Observations
Driving an
iron nail
By the head of the By the pointed
nail end of the nail
Cutting an |
apple with
a knife . o
Using the sharp Using the blunt
edge of the knife ~ edge of the knife
&
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What can you conclude from your observations in Table “&
4.1?7 We conclude that when the area over which a force
applied is smaller, the resulting pressure is higher, making it
easier to do certain tasks. This is why it is easier to drive a nail
using its pointed end, and it is easier to cut an apple with the e >
sharp edge of a knife. i . o

You must have seen overhead water tanks (Fig. 4.4) in your Fig. 4.4: Overhead tank
locality, or on the rooftops of houses used for water supply.

Why are these tanks always placed at a height?

(Do liquids also exert pressure?} 5]

| Activity 4.1: Let us try and findout

® Take two transparent glass or plastic pipes of the
same length (about 25 cm), but of different
diameters, as shown in Fig. 4.5.

Narrow

® Take two good-quality rubber balloons. Attach pipe
them to one end of each pipe.

® Clamp the pipes on a stand as shown in Fig. 4.5.

® Now, fill both the pipes with water up to the same
level about halfway.

® Observe what happens to the balloons.

® Do both balloons bulge? Do they bulge to the same
extent?

pipe

Water

ﬂ
(. -;Baﬂuanso

Fig. 4.5: Equal heights of water columns
produce same bulge in balloons

What can you infer from this activity? You must have observed that the two balloons
bulge to the same extent. Why is it so? Notice that because of the different diameters, the
weight of water in the two pipes is different. However, the bulge in both the balloons is the
same. This means that the weight of water in the pipes could not be responsible for the
extent of the bulge of the balloons.

Could it be that the water column is exerting pressure? Yes, it is the pressure exerted
by the water column which is responsible for the bulge. That is why equal water column
heights produce equal bulges in the balloons, despite their different diameters.
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Water

Balloon
bulges

out

’Jﬁ What will happen to the bulge

of the balloon if we increase
the height of the water column?

More
water Pour some more water in any one of the pipes

used in Fig. 4.5. Observe the bulge of the balloon.

i‘:ff;g; Repeat this process a few times, adding more water

~out more ¢ach time and noting the extent of bulge as shown
in Fig. 4.6.

Do you see any relation between the amount

of bulge of the rubber balloon and the height of the

produce bigger bulge of the balloon that the bulge of the balloon increases as the height

of the water column increases.

Thus, as the height of the water column in the pipe increases, the pressure at the

bottom of the pipe also increases, which causes the balloon to bulge more. So, we can say
that the pressure exerted by a liquid in a vessel depends on the height of its column. This is
the reason why overhead tanks are placed at'a height so that the pressure in the taps is

increased, resulting in a good stream of water from the taps.

Suppose you are living on the second floor of a three-storeyed building and an overhead
water tank is placed on the top floor. Will you or your friend on the first floor receive a more
powerful stream of tap water? Give reasons.

Do liquids also exert pressure on the walls of the container? Let us find out by conducting

the following activity.

| Activity 4.2: Let us findout

Bottle

Water
Holes

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

Class 8

® Take a used plastic bottle and remove its cap. Make four small
holes near the bottom around the sides using a needle or a nail.
Make sure that the holes are at the same height from the bottom
as shown in Fig. 4.7. (If you find it difficult to make a hole, you
can slightly heat the needle and poke it to make holes.)

® Seal the holes with a tape and fill the bottle with water.

® Now, remove the tape from all holes at the same time.

® What do you observe?
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You observe water flowing out through the holes on the sides of the bottle. What can you
infer from this observation? It indicates that water also exerts pressure on the sides of a container.
Therefore, we can conclude that liquids exert pressure not only at the bottom of the container,
but also on its sides. In fact liquids exert pressure in all directions.

You must have seen water spurting out like a fountain from leaking joints or holes in water
pipes. Can you explain why this happens? Is it due to the pressure exerted by water on the walls

of the pipes?

| Activity 4.3 Let us try and findout

® Take a plastic bottle. Punch three holes on its side

i= Low pressure water

in the same direction, butat different heights. Now  1eq55ure |
pour some water into it and let it flow through i% :Z‘Cllge‘;
the holes. Observe the flow of water. Water from - with depth &
the lowest hole comes out with the greatest force

and the water from the topmost hole comes out 410 A&

Ky

with the least force. Fig 4.8 Liquid High p}.ﬂetg‘sure water
This activity confirms that the pressure in a liquid pressure increases
with depth

varies with the depth of the point of observation
in it.

Ever heard of...

Do you know that the base of a dam is
much broader than the top? This is
because a broad base not only supports
the structure of the dam, but also
withstands the horizontal water pressure
near the bottom (Fig. 4.9). The water
stored in the dam, exerts pressure Fig. 4.9: Dam

horizontally on the side walls of the dam and vertically on the floor due to the height
of the water level. The pressure which acts horizontally, is very large near its bottom.
Thus, to withstand the pressure, the base of the dam is made broader.
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Let us now try to understand if air also exerts pressure.

| 4.2 Pressure Exerted by Air

You already know that air is all around us. The envelope of air surrounding the Earth is
called atmosphere. The atmospheric air contains nitrogen, oxygen, argon, carbon dioxide,
and other gases in small quantities. The atmosphere extends up to many kilometres above
the surface of the Earth.

Let us find out if the atmosphere exerts pressure by performing the following activity.

| Activity 4.4: Let us explore

® Take a paper plate, invert it and attach a stick to it as Srick

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

' ' Paper Plate
® Take two identical sheets of chart paper about 70 cm x ?

56 cm each. Fold one sheet twice and make a hole in

the centre of the folded chart paper sheet big enough

il - 1 Mg
Al | L’ |

for the stick to come out. Place the folded sheet ontop  Fig. 4.10: (a) Inverted

paper plate setup

of the inverted paper plate as shown in Fig. 4.10(b).
® Now, try to lift the paper plate covered with a folded

sheet using the stick.

Observe how much effort is needed to lift it.

Now, place the second unfolded chart paper sheet in

place of the folded sheet. Make a hole at the centre of /

this chart paper for the stick to pass through. Cover the (e

paper plate with the unfolded chart paper as shown in MR T g _
Fig. 4.10(c). Fig. 4.10: (b) Inverted

® Lift the paper plate again and feel the effort needed in paper plate
. with two folds of chart
doing so.
paper
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® [n which case is the lifting easier, with the folded
or the unfolded chart paper covering the paper
plate?

You would have observed that more effort is
needed to lift the paper plate when it is covered with
the unfolded chart paper, than with the folded chart
paper. When we cover the paper plate with unfolded

chart paper, the area of the covering sheet increases. v b g _
The effort needed to lift the paper plate increases. Notice Fig. 4. 1 0 (c) Inverted paper plate
that the weight of the covering sheet has not changed. with unfolded chart paper

What can you infer from this? We can infer from these observations that air exerts force on
the covering sheet, which makes it difficult to lift the paper plate. More over, this force

increases with increase in the area of covering sheets. It means indirectly

the air is exerting a force on the paper plate, which increases as the area of
| the sheet covering it increases. As force per unit area is pressure, we can

conclude that air exerts pressure on the paper sheet. In fact, air exerts
pressure on all objects. The pressure exerted by air around us is known as
the atmospheric pressure.

.- o You must have experienced that when you blow air into a balloon, it
Fig. 41} I: A gzrl gets inflated. Why? This is because the air being filled inside the balloon
blowing a balloon exerts pressure on the walls of the balloon (Fig 4.11). Can we say that air
exerts pressure in all directions? Yes, that is why the balloon expands in all directions. What
happens when an inflated balloon is kept without closing its mouth? The air escapes from
the balloon. Why does the air escape from the balloon?

Have you ever wondered how large the atmospheric pressure is? Let us get an idea
about its magnitude by performing the following activity.

| Activity 4.5: Let us Perform )

® Take a good-quality rubber sucker. Press it firmly against a smooth
flat surface (Fig. 4.12).

® Do you realise that it sticks to the surface?

® Now, try to pull it off. Do you find it difficult to pull it oft?

Fig. 4.12:
A sucker When we press the sucker, most of the air between its cup and the
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surface on which it is placed is pushed out and the air pressure inside it is reduced. The
sucker sticks to the surface because the pressure of air surrounding the sucker is higher than
the pressure exerted by the air inside the sucker. To pull the sucker off the surface, the
applied force should be strong enough to overcome the pressure difference between outside
the sucker and inside the sucker.

Do you know how large the atmospheric pressure is? The force exerted by the
atmospheric air column over an area 15 cm % 15 cm is nearly equal to the force of gravity on
an object of mass 225 kg (2250 N). The reason we are not crushed under this weight is that
the pressure inside our bodies is also equal to the atmospheric pressure. This balances the

pressure exerted from outside. The pressure inside our body is caused by the movement of
fluids and gases in tissues and organs of the body.

4 A step further

The SI unit of pressure is N/m?, also known as pascal (Pa). However, the
practical unit of air pressure is millibar (mb), which is equal to 100 Pa. Air

pressure is also expressed in hectopaseal (hPa), which is equal to 100 Pa.
\,

—_———
4 4 'R 4 ata N A ala
- L [} U U L)

]

You must have noticed that on some days, the wind blows strongly, whereas on other days,

it is calm. Sometimes, wind becomes so strong that it causes damage to life and property.
You must have seen that when an inflated balloon is kept without closing its mouth,

the air from the balloon escapes. Recall that when there is a puncture in the bicycle tube, the

air escapes and the tube collapses. In both of these cases, does air move from a high pressure
region to a low pressure region?

D thredift i = ———————— S
..‘-: DOCS UIC UIIICICIICCT 111 dll \i I ",
| 2 It 1 9 T
I pressure have anything to do Iy How do winds form? I
1 with the formation of winds? }
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Let us find out from the following activity.

| Activity 4.6: Let us observe

® Take two similar balloons made of thin rubber, and

a drinking straw.

® Insert one end of the straw into one balloon and
secure it with a rubber band or thread.

® Now inflate the second balloon and hold its mouth

Fig. 4.13: Air moves from a with your fingers, so that air does not escape.
high pressure region to a low ® Insert the free end of the straw into the neck of the
pressure region inflated balloon and secure it with a rubber band or

thread. Make sure that the air does not leak from the

balloon as the straw is inserted in it. Now you have one end of the straw inside the
inflated balloon and the other end inside the uninflated balloon as shown in Fig. 4.13.
® Predict what would happen to the balloons.
® Observe what happens to both the balloons. Did it happen as predicted?
® Do you observe any change in the size of the balloons? Write down your observations.

What can be the reason for the change in the sizes of the balloons? The air pressure in
the inflated balloon is higher than that in the uninflated balloon. As a result, some air moves
from the inflated balloon to the uninflated balloon, resulting in changes in the size of both
the balloons.

Do you notice that after some time both the balloons attain almost the same size and
the flow of air stops? Why does the air flow stop? The flow of air continues till the air
pressure in the inflated balloon is higher than the air pressure in the uninflated balloon. The
air flow stops when the pressure in both balloons becomes equal. At this stage, both balloons
are almost of the same size. Thus, we can conclude that air moves from a region of high air
pressure to a region of low air pressure.

You can relate this conclusion to the directions of the sea breeze and land breeze, which
you studied in Science text book Class 7. As land gets heated faster than water during the day,
the air above the land becomes warmer and lighter. Hence, it rises, creating an area of low
pressure. The air from the high pressure region of the sea blows to the low pressure region
which develops on the land, resulting in a sea breeze. At night, the water is warmer than the
land. Therefore, a low pressure area develops above the sea. As a result, wind blows from the
land to the sea, giving rise to land breeze. Thus, the phenomenon of land breeze and sea
breeze is mainly due to the pressure differences over the land and the sea.

If we could measure the speed of the escaping air in Activity 4.6, we would find that the
speed of the air is higher if the pressure difference is higher.
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I have read that high-spee

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

4.4 High-Speed Winds Result in Lowering
of Air Pressure

| Activity 4.7: Let us observe

® Take two balloons of the same size.

® Inflate both balloons and tie strings to them.

® Hang the two balloons from a stick, leaving a gap of 6—
10 cm (Fig. 4.14).

® Now, blow air into the narrow space between the
balloons.

® What happens to the balloons? Note down your

observations. Fig. 4.14: Blowing between

® Now blow harder and observe. two balloons

When you blow between the two balloons, you observe that they move towards each

other. This happens because when you blow air between the balloons, a low pressure area is
created between them. The higher air pressure surrounding the balloon pushes them towards
each other. You must have observed that blowing harder increases the speed at which the
balloons approach each other. What can you infer from this activity? We infer that high
speed winds are accompanied by a reduced air pressure.

%’i\% | When high-speed winds blow over houses, a low-
AR pressure area is created over them, as high-speed winds are
" accompanied by a reduced pressure. Therefore, the air
~ pressure above the roofs of the houses is lower than the
- pressure below them. If the pressure difference is large and

the roofs are weak, they may be blown away, as shown in

- L

'-W

Fig. 4.15: (a

Roof of a house Fig. 6.15 a. That is why it is safer to keep doors and windows
blown away of the houses open during storms with high-speed winds.
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g When the same wind moves over the roofs, and
oy through the houses, the pressure difference between
inside of the houses and over the roofs is reduced to a
large extent. This helps prevent the roofs from being
~ blown off as shown in Fig. 4.15(b).

You must have experienced that when high-speed
winds blow during storms, they are sometimes
accompanied by thunder and lightning. Let us learn
more about them.

Bernoulli’s Principle states that faster moving air has lower pressure and slower
moving air has higher pressure. This rule explains many things we see around us!
Airplane wings, Flying Birds, Spinning balls, Perfume Sprays and Atomizers.

o s b

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

\,

4.5 Storms, Thunderstorms, and Lightning

.
Have you heard the sound of Yes, the sound of thunder is
thunder and seen lightning so frightening! Usually there
during the rainy season? is heavy rainfall too.

When land gets heated, the warm and moist air, being lighter, rises, thereby creating a low
pressure area. Cooler air from the surrounding high-pressure areas flows to take its place.
This air, in turn, gets heated and rises. This results in a continuous process of wind circulation.

. As the rising air expands, it cools and moisture in it condenses
warm air

to form water droplets, creating clouds. The water droplets merge
to form heavier drops, which come down as rain, hail, or snow. The
strong winds accompanied by rain is called a storm. In hot, humid,
and tropical regions like India, storms are more frequent. Under
certain conditions, warm air rises to great heights that the low
temperature there converts water droplets into ice particles. Strong
winds blowing upwards and downwards (Fig. 4.16) facilitate
rubbing between water droplets

Fig. 4.16: Strong winds
going up and down
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and ice particles. When two objects are rubbed against each
other, they get charged. In this case, strong winds blowing
upwards and downwards and rubbing against each other
cause static electric charges to develop within the clouds.

The positively charged lighter ice particles move

upwards and occupy the upper part of the clouds. The
negatively charged heavier water droplets occupy the lower
part of the clouds. Thus, a charge separation within the
cloud takes place. Also, when the negatively charged lower &=
part of the cloud moves closer to the ground, it causes the =2
ground and nearby objects, such as trees or buildings, to
become positively charged (Fig. 4.17).

Normally, air acts as an electrical insulator and does
not let opposite charges meet. But when the build up of charges becomes very large, the
insulating property of air breaks down. A sudden flow of charges takes place, producing a
bright flash of light called lightning.

Lightning can occur as opposite charges collide within a cloud, between clouds, or
between clouds and the ground. Lightning rapidly heats up the air around it, causing the
air to expand and produce a loud sound known as thunder. A storm accompanied by
lightning and thunder is called a thunderstorm.

A step further

Thunderstorms convert more atmospheric nitrogen into nitrates that fall with

Fig. 4.17: Lightning

rain.These nitrates help the growth of plants. Isolated and localized thunderstorms

can sometimes occur in various regions of India. These thunderstorms are known

by various names such as Kalboishakhi in West Bengal, Bihar, and Jharkhand

and Bordoisila in Assam. They occur before the arrival of the monsoon, thereby

helping kharif crops to grow. In Kerala, Karnataka, and Tamil Nadu, they are

known as mango showers as they support the ripening of mangoes. Local
\ thunderstorms in Karnataka help in the growth of coffee plants.

Lightning can be dangerous! It can ignite fires, damage
buildings, and cause severe burns or death in humans and animals.
s We must take necessary precautions and protect ourselves from
"~ lightning. During lightning, stay away from tall objects, find a
low-lying open area and crouch down, and minimise contact with
the ground. Do not lie down flat. Avoid using an umbrella with a
metallic rod. If you are in water, get out of it. If you are inside a

bus or a car, you are comparatively safer.

Fig. 4.18: Safe position
during lightning
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Ever heard of...

A lightning conductor is a metallic rod
installed along the walls of buildings during
their construction. One end of the rod is
pointed. This end is kept higher than the
highest point of the building (Fig. 4.19).
The other end of the rod is buried deep in
the ground. The rod provides easy path for
the transfer of electric charges into the
, ground.

Fig. 4:19: 4 lightning conductor

4.6 Cyclone
-

Cyclones are large storms that form over warm ocean waters. As the
ocean water gets heated, the warm and moist air above it rises. As the
moist air rises, the water vapour condenses to form raindrops. We know
that during evaporation, water takes up heat to change into vapour. When
this water vapour condenses into raindrops, heat is released back into
the atmosphere. This causes further warming of the ascending air leading
- it to rise even further, creating an even lower pressure. Air from the
Fig. 4.20: n ds blowing surrounding regions rushes in and it also starts rising. Earth’s rotation
from high pressure areas . causes the movingair to spin (Fig. 4.20). This cycle is repeated, resulting
to low pressure areas in the creation of a very low-pressure area with high-speed winds
revolving around it. This spinning system of clouds, winds, and rain is

called a cyclone.

In a cyclone, the region of lowest pressure is
at the centre, known as the eye of the cyclone.
At the eye of the cyclone, the wind is calm,
but the surrounding region experiences strong
winds and heavy rainfall. As a cyclone moves
from the ocean towards the land, it generates
higher wind speeds compared to the wind
speeds produced by regular thunderstorms.
Once the cyclone reaches land, the source of
moist air is cut off and it gradually loses its
strength.

Fig. 4.21: A cyclone
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Even as a cyclone loses its strength while travelling over land, it leaves behind a trail
of destruction that can take months or even years to repair. Cyclones can be extremely
destructive. For example, the Amphan cyclone in 2020 had peak wind speeds of 270 km/h.

Strong winds during a cyclone push ocean water towards the shore, creating a wall of
water that can be as high as 3—12 metres. This surge of water can flood coastal areas and
even areas far from the sea. The heavy rainfall which accompanies a cyclone may cause
rivers to overflow and can also trigger landslides.

Sea water that rushes inland can contaminate drinking water sources and damage
farmland. The salt in sea water can make soil less fertile, affecting crops. Roads may get
blocked due to fallen trees and debris, making it difficult for help to reach the affected
areas. Power outages can last for days, disrupting emergency services and daily life.

How can we protect ourselves during cyclones? It is important to stay updated on
weather reports and periodic alerts, and warnings 1ssued by the India Meteorological
Department (IMD). Thanks to the weather monitoring satellites, today we can track cyclones
and predict their path, helping us reduce their. impact on life and property. Several national
and international organisations work together to-monitor cyclone-related disasters. If you
live in a cyclone-prone area, keep an emergency kit ready with essential items. During a
cyclone, quickly move to a nearby designated cyclone shelter.

Let us wrap up!

Warm air rises, creating a low-pressure area. Y
Cool air rushes to occupy the low-pressure area. w

Warm air rises, cools, and the water vapour condenses to form clouds.

Bigger water drops in the clouds fall to the ground as rain, hail, or snow.

LB
b
Positive and negative charges are created in the clouds by strong winds F
blowing upwards and downwards.

When positive and negative charges meet, they cause lightning. Lightning F
may occur within a cloud, between clouds, or between a cloud and the ground.

Under certain weather conditions, storms may develop into cyclones. =
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Key

L 4

® & oo o

Pressure

Pressure is defined as force per unit area.

The SI unit of pressure is newton/metre*(IN/m?) and is also called pascal denoted
by Pa.

Liquids and gases exert pressure on the walls of a container.

The pressure exerted by the air around us is known as atmospheric pressure.
Difterences in air pressure cause winds to blow.

Warm air rises, creating a low-pressure area. Cooler air from surrounding higher-
pressure regions moves in to take its place.

Important requirements for the formation of thunderstorms are moisture and strong
winds.

Strong winds moving upwards and downwards facilitate rubbing of ice particles
with water droplets, causing electric charges to develop in clouds.

Collision of electric charges within a clouds, or between clouds, or between a
cloud and the ground causes lightning.

Lightning strikes can cause destruction to life and property.

Lightning conductors protect buildings from the effects of lightning.

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

1. Define the following

a. Pressure  b. Pascal c. Atmospheric pressure  d. Lightning
e. Lightning conductor
2. Pressure is best described as
A. The total force acting on an object B. The force acting per unit area
C. The area over which force is applied ~ D. The weight of an object o
3. What will happen to the two identical balloons A and B as shown in "
Fig. 4.22 when water is filled into the bottle up to a certain height.

Will both the balloons bulge? If yes, will they bulge equally?
Explain your answer. Fig. 4.22°7

4. Fig. 4.23 shows trees along the sea coastin a summer afternoon. Identify which side
is land — A or B. Explain your answer.

Fig. 4.23

Prepare some question based on your learnings so far.......
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5. Describe an activity to show that air flows from a region of high pressure to a region
of low pressure.

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

Explain the process that causes lightning.

Explain why holes are made in banners and hoardings.

A S

A person finds it easier to carry a schoolbag with wide straps than narrow straps
because:

A) Wide straps reduce the weight of the bag

B) Wide straps reduce pressure on the shoulders

C) Wide straps increase force on the shoulders

G
D) Narrow straps increase surface area L \%
10. Choose the correct statement. L ,::::] -
1) Look at Fig. 4.24 carefully. P O R
Vessel R is filled with water. Fig. 4.24

When pouring the water is stopped, the level of water will be

A) the highest in vessel P B) the highest in vessel Q
C) the highest in vessel R D) equal in all three vessels
11. A rubber sucker (M) is pressed on a flat smooth surface and an identical sucker (N) is
pressed on a-rough surface:
A) Both M and N will stick to their surfaces.
B) Both M and N will not stick to their surfaces.
C) M will stick but N will not stick.
D) M will not stick but N will stick.

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

13.

14.

15.

16.

17.

Class 8

A water tank is placed on the roof of a building at a height ‘H’. To get water with
more pressure on the ground floor, one has to

A) increase the height ‘H’ at which the tank is placed.

B) decrease the height ‘H’ at which the tank is placed.

C) replace the tank with another tank of the same height that can hold more
water.

D) replace the tank with another tank of the same height that can hold less water.

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

shown in Fig. 4.25. PA and PB is the pressure at the bottom of | A | B
the vessels. FA and FB is the force exerted by the water at the = -
bottom of the vessels A and B. PA ' -;B_
A) PA=PB, FA=FB B) PA =PB, FA <FB Fig. 4.25

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

An elephant stands on four feet. If the area covered by one foot is 0.25 m?, calculate
the pressure exerted by the elephant on the ground if its weight is 20000 N.

There are two boats, A and B. Boat A has a base area of 7 m?, and 5 persons are seated
in it. Boat B has a base area of 3.5 m?, and 3 persons are seating in it. If each person
has a weight of 700 N, find out which boat will experience more pressure on its base
and by how much?

Would lightning occur if air and clouds were good conductors of electricity? Give
reasons for your answer.

State whether the following statements are True [T] or False [F].

A) Air flows from a region of higher pressure to a region of lower pressure.[ ]

B) Liquids exert pressure only at the bottom of a container. [ ]
C) Weather is stormy at the eye of a cyclone. [ ]
D) During a thunderstorm, it is safer to be in a car. [ ]

150 PHYSICAL SCIENCE



12.

13.

14.

15.

16.

17.

85 85118

H 2&HS° o8 550 28D & 7508 eodlod. (Bod 0SS’ BN $5808°
9% ooare0ds, HHdo

A) é&gog 0DS A& ‘H D owed.

B) wgog €0DJ & ‘H' éfgowé’).

C) ®0o3 SESISINEVEY 5% KJ§ R &P§o§§5 ST .
D) @08 Qe SN Kl o‘6§ 588 @50558 ST®.

560 4.25 &° Jpdden A 5080w, B o3 Bod r@ost Qb &8

80 58 ob. PA Bk PB 6D r@o s &%) hisvrw. | A | 5

FA %8050 FB @39 A $80 B r@e @fihd 3% H3rAod = 1 =
Been. KBS DoBED SHFSOR. Al B oos
A) PA =PB, FA=FB B) PA =PB, FA <FB Séo 4.25

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

2.8 DBH Tetd 5P Joald od. a8 e wHbod FFeege 0.256m° wand, D
25D 20000 N. & Q0 S0 BErhoD gatﬁm@& 880308,

A 508050 B 3 Bo& HESen STNOW. DES A FoE) tdHid grr SBPeg0 Tm?, oSt
5 Sob BErdnn. DK B &wé& [STnSTabR:sictat S50 3.5 m%, ©oHst éwﬁgéa é?gi-‘gen
L850 (08 H58 @) 700 N 0ond, O HES 83 @ibHrhp) 8 DETQ) EOAK0E
H0B5w @b Dod HES® EHFSod.

) $o80hHn- SoEren K0 DS Toeseen wowd BB VoFAROW? N JHPETAS
o8O 3508,

Bobd arsgedy J&50[T] Soe od&sore[F] thgosod.

A) D @68 HES [@PoBo o @) HES (Foerdd (HHIPR08. [ ]
B) (fSaren &8 &R @nd) @iHidd Sr@ah Sl (HEeARo. [ ]
C) S5 85 grries® ararddemo, mdards” S8, ¢otnod. [ ]

D) %den, ehsmes® &ees 5, B8’ =% e Gotto ES o, [ ]

151 F8E BFchS Ro



18. Fig. 4.26(a) shows a boy lying horizontally, and Fig. 4.26(b) shows the boy standing
vertically on a loose sand bed. In which case does the boy sink more in sand? Give
reasons.

Fig. 4.26(a) Fig. 4.26(b)

Discover, design and debate

® Hold a strip of paper, 18 cm long and 2 cm wide, between your thumb and forefinger

so that it hangs freely. Predict what you will observe if you blow over the paper.
Perform the activity now. Note down your observations and interpret your results.

® List three major cyclones which have occurred in India in the last 20 years. List two
major destruction caused by each of the cyclones. What measures were taken by the
local government and communities to reduce the loss of life and destruction of property?
Mention two suggestions you would like to propose to the local government.

® Collect data on the strength of thunderstorms for various regions of India. Compare
your findings and identify which regions are more prone to thunderstorms. Can you

give reasons for your findings?
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SOLUTIONS

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

(CG-1) PSTEME

e Defines the terms solute and solvent. (CG-1)

e Explains that solubility of most solids increases with temperature.
(CG-1)

e Identifies a saturated solution as one in which no more solute can
dissolve at a given temperature. (CG—1)

e Distinguishes between concentrated and dilute solutions. (CG-1)

® Tl Analyses how mass and volume affect the density of a substance.
(CG-1)

® ©® Measures Mass,Volume and there by density of substances. (CG-1)

@&

Probe and Ponder

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

® What happens when you add too much sugar to your tea and it stops dissolving? How
can you solve this problem?

® Why do sugar and salt dissolve in water but not in 0il? Why is water considered a good
solvent?

® Why are water bottles usually tall and cylindrical in shape instead of spherical?

Share your question

-

it
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You must have taken an Oral Rehydration Solution (ORS) at some
time in your life. ORS is used to treat dehydration by keeping your
body hydrated. You have learnt to prepare ORS at home in Class 6.
You may have wondered why every sip of your homemade ORS
tastes the same, no matter how much you drink. Why does it not
taste salty in one sip and sweet in another? This is because when
you add sugar and salt to water, they form a mixture in which the
components are evenly distributed throughout.

Can you predict whether this mixture is uniform or not (Fig.
5.1) 7 What happens when chalk powder is mixed with water—
does it form a uniform mixture?

When salt and sugar are mixed with water, a uniform mixture
1s formed, where as when chalk powder or sand, or sawdust is mixed
with water, the components are not evenly distributed. Such mixtures “
are known as non-uniform mixtures (Fig. 5.2(a) and 5.2(b)).
Example of uniform mixture: Saltwater, Air, Alloy etc.

Example of non-uniform mixture: Salad, oil and water mixture
etc.
Let us explore the science of mixing things together.

A uniform mixture, such as that of salt or sugar, and water,
is called a solution. Whenever a solid is mixed with a liquid
to form a solution, the solid component is called the solute, - _=—Solute
and the liquid component is called the solvent. The solute
dissolves in the solvent to form a solution (Fig. 5.3).

Solute + Solvent — Solution

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

not always clear which substance is dissolving particles in a solutions.
the other. In such cases, the substance present
in smaller amount is called the solute, while the
one in larger amount is called the solvent.

Just as water can act as a solvent in liquid
solutions, gases can also form solution — with air being a common example. ~
Air is a gaseous solution. Since nitrogen is present in the largest amount in the air, it is

Solute | Solvent | Name of Solution | Type of Solution | considered as the solvent, while oxygen,
Zinc  Copper Brass Solid argon, carbon dioxide, and other gases

Salt  Water Salt Water Liquid are considered as solutes.
Class 8 156 PHYSICAL SCIENCE

Fig. 5.1: Mixture of
sugar, salt, and water

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

a el = Solvent

We know air is a mixture.
Would a mixture of gases also
be considered a solution?
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The Chashni (sugar syrup) of the Indian sweet
Gulab jamun is made of a large amount of sugar
(solid) dissolved in a small amount of water (liquid).
However, the water is still considered as the solvent

and sugar as the solute (Fig. 5.4)! Flg' 5. 4"_ Gulab jamuns
dipped in sugar syrup

Act1v1ty 5.1: Let us investigate

® Take a clean glass tumbler and fill it half with
What will happen if water.

we keep on adding | ® Add one spoon of salt into it and stir well fill it
more salt in a given dissolves completely (Fig. 5.5).

amount of water? ) ® Gradually add a spoonful of salt into the glass

\. :

tumbler and stir. Observe how many spoons of
salt you can add before it stops dissolving completely.

® Record your observations in Table 5.1.

One

Two
Three

Four

Some discussion points

® How many spoons of salt were you able to dissolve before some of it
remained undissolved?

®  What does this indicate about the capacity of water to dissolve salt?
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You might have observed that, initially, the salt completely dissolves
in the water, forming a solution. After adding a few more spoons of salt,
a stage comes when the added salt does not dissolve completely and the
undissolved salt settles at the bottom. This indicates that the water can
no longer dissolve any more salt because it has reached its limit. The
solution in which more solute can be dissolved at a given temperature,
is called an unsaturated solution (Fig. 5.5). However, when the solute
stops dissolving and begins to settle at the bottom, the solution is called
a saturated solution at that particular temperature (Fig. 5.6).

The amount of solute present in a fixed quantity of solution (or Fig. 5.5:
solvent) is termed as its concentration. Depending upon the amount of  Unsaturated
solute present in a fixed quantity of solution, it can be called a dilute solution
solution (less amount of solute) or a concentrated solution (more amount
of solute). Dilute and concentrated are relative terms.

So, one can say in Activity 5.1, the solution obtained by dissolving
one spoon of salt is dilute as compared to _that obtained by dissolving

=— Solution

two or more spoons of salt.

Can you now reflect — which solution is' more concentrated; 2
spoons of salt in 100 mL of water or 4 spoons of salt in 50 mL of water? < Undissolved

From Activity 5.1, we can say that the maximum amount of solute salt
that dissolves in a fixed quantity of the solvent is called its solubility. Fig. 5.6:

Does temperature affect the solubility of a solute? Saturated

Let us find out! solution

5.2.1 How does temperature affect the solubility of a solute?

| Activity 5.1: Let us investigate

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

laboratory thermometer, say 25 °C.

® Add a spoonful of baking soda (sodium

hydrogen carbonate) to the water and stir _

until it dissolves. Continue adding small | Be careful while using the
heating device.

amounts of baking soda while stirring, till

some solid baking soda is left

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

Laboratory ® You will observe that it has dissolved.
thermometer

® Continue adding more baking soda while stirring
<——(Glass rod

P at this temperature until some solid baking soda

m,.",_‘fﬁiﬁ'{,,g remains undissolved.
. ® Again, heat the contents further to 70 °C while

Wire gauze o )
continuing to stir. What do you observe?

Tripod stand
PR @ The undissolved baking soda dissolves.

Spiritlamp g What do you infer from this experiment?

Water at 70 °C dissolves more baking soda than

Fig. 5.7: Dissolution of water at 50 °C. The amount of baking soda dissolved in
baking soda in water water at 25 °C is even lesser.

It has been found that for most of the substances, the solubility increases with an
increase in temperature. We can also say that a saturated solution at a particular temperature
behaves as an unsaturated solution if the temperature is increased.

Water has primarily
formulations in Ayu
Additionally, drug

cen used as a solvent for the preparation of medicinal
a, Siddha, and other traditional systems of medicine in India.
rmulations have been prepared using hydro-alcoholic extracts
of the herbs. n systems of medicine have also referred to the use of oils,
| ghee, milk, a her substances as solvents for drug formulations, to help achieve
the therapeutic benefits of the drug.

J/

What inspired Asima Chatterjee to work on medicinal plants?

Asima Chatterjee is renowned for her work in developing anti-
epileptic and anti-malarial drugs. She used solvents and solutions
extensively to extract and isolate important compounds from
medicinal plants. She earned a Doctorate of Science, becoming the
second Indian woman to do so after Janaki Ammal. She became the
first woman to receive the Shanti Swarup Bhatnagar Award in the field
of chemical science and was also honoured with the Padma Bhushan.
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Many gases, including oxygen, dissolve in water. Oxygen dissolves in water only to a small
extent. Even though present in minute quantities, it is this dissolved oxygen that sustains all
aquatic life, including plants, fishes, and other organisms.

Is the mixture of gases in water a uniform or non-uniform mixture?

It is a uniform mixture because the gases
dissolve evenly in water to form a solution. Does
temperature affect the solubility of gases in liquids
also? If so, how? It has been observed that the
solubility of gases generally decreases as
temperature increases. More oxygen can dissolve
in cold water, ensuring sufficient oxygen for
aquatic life (Fig. 5.8). On the other hand, when
water warms up, the solubility of oxygen

Fig. 5.8: Aquatic species in water

decreases.
~\ ( )
Now I understand that the mixtures we use can be Ever heard of
. of two types—uniform and non-uniform. Uniform Water Soluble gases:
; mixtures are called solutions, and their components Carbon dioxide
| are not visible separately. In non-uniform mixtures, Nt
the components can be seen either with the naked .
: o . Chlorine
eye or with a magnifying device. D )
kN1t1r0gen y

(1 observed that in some non-uniform mixtures,
such as sawdust in water, the sawdust floats,
whereas in the mixture of sand and water, the

\ sand sinks. I wonder why that happens!

( Ever heard of
Uniform mixtures : Homogeneous, consistent composition throughout.

9 Non-Uniform mixtures : Heterogeneous, visibility distinct parts.
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You must have observed that some objects float while others sink in

water (Fig. 5.9). You may have noticed that, while washing rice, husk

|\ particles present in the rice float on the surface of water while rice

'/ sinks to the bottom of the container. Why does this happen? If you add

oil to water, it floats on water. Generally, it is believed that objects that

float in a liquid are lighter and others that sink are heavier than the
liquid.

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

However, the density uWnot the only factor that
decides whether it will float (’Sl in a particular liquid. J

Imagine a crowded bus where many people are packed together —
this 1s an example of high density whereas, the same bus with only
a few people is an example of low density. Similarly, a forest where
trees grow close to each other is called a dense forest (Fig. 5.10(a)),
but if the trees are far apart (Fig. 5.10(b)), it is considered less
dense.

Fig. 5.10 (a): Dense How do scientists define density?

forest Let us find out.

— We have learnt that matter is anything that possesses mass and
occupies space (volume). Density is defined as the mass present in
a unit volume of that substance. The density of a substance may be

<l cxpressed mathematically using the formula:
Density = Mass
Volume

Fig. 5.10 (b):
Less dense forest

The density of a substance is independent of its shape or size. However, it is
dependent on temperature and pressure. Pressure primarily affects the density
of gases, while its effect on solids and liquids is negligible.
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The units in which density is expressed will depend upon the units of mass and
volume taken. As you have learnt, the SI units of mass and volume are kilogram (kg)
and cubic metre (m?), respectively. Therefore, the SI unit of density is kilogram per
cubic metre, abbreviated as kg/m?’. In case of liquids, other units of density are also used
for convenience, such as gram per millilitre, abbreviated as g/mL and gram per cubic
centimetre, abbreviated as g/cm’.

Conversion factor for density

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

The mass of 1 mL of water is close to 1 g at room temperature. For the measurement
of the mass of water, we generally consider the volume in mL and its mass in g. Hence, 10
mL of water would be approximately 10 g. Similarly, 100 mL of water would be
approximately 100 g.

Suppose the mass of an aluminium block is 27 g and its volume is 10 cm’, its
density is 2.7 g/cm’. From this, it can be said that aluminium is 2.7 times denser than
water. We express this fact by saying that the relative density of aluminium with respect
to water is 2.7. It is a number without any units.

Relative density of any substance with respect to water

Density of that substance

N Density of water at that temperature

1. Calculate the density of wooden box, if mass is 2kg and its volume 20cm’.
2. The density of Carbon is 2.25 g/cm®. What is relative density of Carbon ?

Fig. 5.11:

Have you noticed that some packets of ghee or oil are labelled with a
volume of 1 litre but a weight of only say 910 grams (Fig. 5.11)?
What does this tell us about the density of the oil, and is it less or
more than that of water?

5.5.1 Determination of density

The density of an object can be determined by measuring its mass and volume.
How to measure mass?

You learnt the term ‘mass’ in General Science Class 6. Mass is the quantity of
matter present in any object. The instrument used to measure the mass of an object is
known as a balance. You must have seen various types of balances being used by
shopkeepers. Here, we are using a digital weighing balance to measure the mass. You
learnt in chapter ‘Exploring Forces’ that on Earth, weight and mass are closely related.
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You may measure the mass by doing the following activity.

| Activity 5.3: Let us in

Digital
weighing
balance

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

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

balance

Stone or solid
object

vestigate

® Switch ON the digital weighing balance.

® Observe the initial reading on the digital weighing
balance display.

® |t should show a zero reading. If not, then we must
bring it to zero by pressing the tare or reset button
(Fig. 5.12(a)).

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

® Note the reading on the digital weighing balance.

® Reset the digital weighing balance reading to zero
by pressing the tare or reset button as shown in Fig.
5.12(b).

® Now, carefully place the solid object, such as stone,
on the watch glass (Fig. 5.12(c)).

® Note the reading displayed on the balance, which
gives the mass of the stone, say 16.400 g.

(You may use any other type of balance available in
your school.)

The mass of a liquid may be measured by replacing the watch glass
with a beaker and pouring the desired amount of liquid into it. J

The words ‘mass’ and ‘weight’ are often used
interchangeably in everyday language. But they have
different meanings in science, which can sometimes cause
confusion. Mass is the quantity of matter present in an
object or a substance. Its units are gram (g) and kilogram 1
(kg). On the other hand, weight is the force by which the  g———
Earth attracts an object or a substance towards itself, and é. 513 Two

-pan balance
it is measured in newtons (N). Most balances (except two-pan balances like in
Fig. 5.13) actually measure weight, but their scales are marked in mass units, so
they show values in grams or kilograms (Fig. 5.12(c)).

J/
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How to measure volume?

A tetra pack says it contains 200 mL buttermilk Fig. 5.14).
What does that mean?

You learnt in Class 6 Science textbook that volume is the space occupied
by an object. You also know that the SI unit of volume is cubic metres, written
as m°. It is the volume of a cube whose each side is one metre in length.
Volume of smaller objects is conveniently expressed in a decimetre cube (dm?) 200m
or centimetre cube (cm?®). One centimetre cube is also written as one cc. Volume Fig. 5.14: 4

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

One of the common apparatuses used to 200 mL
measure the volume of liquids is a measuring \
cylinder. It is a narrow transparent cylindrical -
container with one side open and the other side _—_ 3
closed as shown in Fig. 5.15. There are markings T :
on the transparent body of the cylinder that indicate _ 4 =
the volume of liquid in the measuring cylinder. We T B, =
can use it to measure the desired amount of a liquid. B _ _ =, ==

Measuring cylinders are available in different 1 , ] =,
sizes to measure volume — 5 mL, 10 mL, 25 mL, | 1 = —=
50 mL, 100 mL, 250 mL, ete (Fig. 5.15). How : 1 B =
accurately can these measuring cylinders measure? @ = ] @ @
Let us find out! Fig. 5.15: Measuring cylinders of

different capacities
*

Activity 5.4: Let us observe and calculate

In Science, Class 6, chapter ‘Temperature and Its Measurement’, you learnt how to use the

thermometer and to find its smallest reading; you can do the same with a measuring cylinder.

Take a measuring cylinder and observe it carefully. Note down the following:

® What is the maximum volume it can measure? Now look at the measuring cylinder
(Fig. 5.16) carefully. The cylinder is marked as 100 mL; therefore, it can measure
volume up to 100 mL.
What is the smallest volume it can measure? Look at the measuring cylinder again.

® How much is the volume difference indicated between the two bigger marks? (for
example-between 10 mL and 20 mL)
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® How many smaller divisions are there between the two bigger marks?
® How much volume does one small division indicate?
The smallest volume that the measuring cylinder can read is

a A Why are measuring cylinders For the measuring cylinder shown in Fig. 9.16, the
ye A always designed narrow and| volume difference indicated between 10 mL and 20 mL,
:,W‘f* tall instead of wider and short| or between 40 mL and 50 mL, is 10 mL.

like a beaker? The number of divisions between these marks is 10.

So, one small division can read 10 ~ 10 =1 mL.

That is, the smallest value that this measuring cylinder can read is 1

*<— mL.
The smallest volume that a measuring cylinder can measure depends
on the capacity of the measuring cylinder. Usually it is 0.1 mL in smaller
measuring cylinders with a capacity of 10 mL or 25 mL, itis 1 mL in
mL a 100 mL measuring cylinder, 2. mL in‘a 250 mL measuring cylinder,
—% and 5 mL in a 500 mL measuring cylinder. Suppose we want to take
“%_: 70 mL of water. If we use a 50 mL measuring cylinder, it would not be
‘:;Z:*f::ﬁg possible to measure 70 mL of water in one step. First, we have to
% 3 measure 50 mL water and then 20 mL. Measuring volume in more
= than one step is not convenient. On the other hand, ifa 250 mL or 500
“»iﬁ mL measuring cylinder is used, the measurement can be done in one
Q%;&Q step but the accuracy would be reduced as the smallest volume that
:_—g:@ these measuring cylinders can measure is greater than that of a 100
%a mL measuring cylinder. Hence, a 100 mL measuring cylinder is the
= best choice for this measurement.
L =2
= | Activity 5.5: Let us measure

@

® Place a clean, dry measuring cylinder on a flat surface.
® Pour water slowly into the measuring cylinder up to the required mark,

Fzg 5'16"_ as shown in Fig. 5.17.
Meas LJ‘Z’Z’)% y émder ® Ifrequired, adjust the level of water in the measuring cylinder by adding
0 m

or removing a small amount of water using a dropper.

® On careful observation, you will notice that the water inside the
measuring cylinder forms a curved surface. This curved surface is called
the meniscus (Fig. 5.18).

® Read the mark on the measuring cylinder that coincides with the bottom
of the meniscus for water or other colourless liquids.

® Make sure that the eyes are at level with the bottom of the meniscus
while noting the readings as shown in Fig. 5.18.
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Fig. 5.18: Measuring the
reading

Fig. 5.17: Pouring water
into the measuring cylinder

level of a coloured , . . C e

C It’s an important factor in accurately measuring liquid

liquid is measured? : .
volume. The curvature of the Meniscus can be either
concave or convex, depending on the liquid and the
material of the container.

® Once it reaches the required level—that is, 50 mL — transfer this water to the required
container.
In case of coloured liquids the mark on the measuring cylinder should coincide with

the top of the meniscus!
Determining volume of solid objects with regular shapes

| Activity 5.6: Let us calculate

® Collect various objects with a cuboid shapes, such as a notebook, a shoe box, or a
dice.
® Measure the length (1), width (w), and height (h) of the objects using a scale. Suppose
the length of the notebook is 25 cm, the width is 18 cm, and the height is 2 cm.
® (Calculate the volume by using the following formula.
Volume =1x w X h
Volume =25 cm x 18 cm x 2 cm = 900 cm?
® Record in your notebook.
Determining volume of objects with irregular shapes
Imagine you have an object, like a stone, that does not have a regular shape. To
calculate its density, the main challenge is to find its volume. Let us learn how the volume
of a solid with an irregular shape can be determined.
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| Activity 5.7: Let us measure

® Collect various objects from your surroundings, such as a stone, metal
keys, and so on.

® Fill a measuring cylinder with water up to any desired volume, say 50
mL (Fig. 5.19(a)) and record the initial volume taken in Table 5.2.

® Tie the object, say a stone, with a thread and slowly lower it into the
measuring cylinder.

— ® What do you notice?

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

water 5.19(b).
in the measuring ® Subtract the initial volume from the final volume after the object is put
cylinder into the measuring cylinder. This is the volume of the object.

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

1. Stone 5 cm?

2. Metal key Py ‘

3.  Any other \rv

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

L
We have already learnt to measure the mass and volume of liquids and solids of

different types. These quantities can be used to calculate the density of the object or
the substance.

Let us calculate the density

Density can be calculated using the following formula:

Mass  16.400g

3 =3.28g/cm3

Density = =
y Volume Scm
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Let us dig deeper! Crust

Did you know that our planet, Earth, is ;
composed of several layers, such as crust, upper
mantle, lower mantle, outer core, and inner core, each §
with its particular range of density? The outermost
layer, called the crust, is the lightest and the density
of the different layers increases as we move towards
the centre (Fig. 5.20). As one moves deeper into the
Earth, both the pressure and the temperature rise
significantly, making the materials heavier and more Fig. 5.20: Layers of Earth
compact.

Upper mantle

Lower mantle

Outer core (liquid)

Inner core (solid)

In ancient times, before large ships were
invented, people used bamboo and wooden
logs to travel across rivers and seas (Fig.
5.21). Bamboo was used because it is light,
hollow, and floats easily on water. People
tied bamboo poles together to make rafts

and small boats for fishing, trading, and

Fig. 5.21: Bamboo raft floats on water crossing water bodies. Wooden logs,

especially from strong trees were either hollowed out to make boats or used as
rafts. These simple boats, made from locally available materials, were important
for moving around and connecting different places. Even today, similar traditional @&

. . . &

boats made of bamboo or wood are used in some regions—not just for transport, I
G

kbut also as tourist attractions. “RE

4

5.5.2 Effect of temperature on density
Generally, the density of a substance decreases with heating and increases with cooling.
This can be explained on the basis of what you have learnt in chapter ‘Particulate Nature

of Matter’. As temperature increases, the particles of a substance
whether, solid, liquid, or gas, tend to move away and spread. This
results in an increase in volume but there is no change in mass.
Since the Density = Mass/Volume, upon heating, the volume
increases and the density decreases. This explains why hot air moves
up as it is less dense than the cool air around it. The hot air balloon
works on the same principle (Fig. 5.22). Fig. 5.22: Rising of hot air balloons
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9.5.3 Effect of pressure on density

Pressure affects density differently depending on the state of matter. For gases, increasing
pressure causes the particles to move closer together. As a result, the volume of the gas
decreases and its density increases. In the case of liquids, pressure has a small effect because
they are nearly incompressible. We have learnt in chapter ‘Particulate Nature of Matter’ that
the particles in solids are very close to each other. So, how is the density of solids affected
when pressure is applied? Solids are even less affected by pressure than liquids, and changes

in their density are usually negligible.
Ever heard of ...

Why does ice float on water? Ice floats on &

water because it is lighter than liquid water H
(Fig. 5.23). Water has a special property e

that its density is highest at 4 °C. It means =—=—u e

water is heaviest at 4 °C. As the
temperature drops, and water turns into ice
at 0 °C, it undergoes a change /in
structure—the  particles arrange
themselves in a way that takes up more
space. This process is called expansion. Because the same amount of water now
occupies a larger volume, its density decreases. As a result, ice becomes lighter
g than liquid water and floats on its surface. This is important for animals living in
‘A t lakes and oceans because ice floats, it forms a layer on top, keeping the water

#® underneath warm enough for fish and other creatures to survive, even in extremely

| cold weather. y

¢ Take a glass tumbler and fill it with tap water. Carefully
place a raw whole egg into the water and observe what Fig. 5.24: Raw
happens. You will notice that the egg sinks to the bottom "/0le egg sinks in
(Fig. 5.24). water
¢ What change can you make to this setup to make the egg "
~ float in water instead of sinking?
“" o In this chapter, you have learnt the concept of density and
how it explains partially why some objects float while
others sink.

Fig. 5.23: Ice floats on water

oy
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Class 8

¢ A solution is said to be formed when two or more substances mix to form a uniform

mixture.

In the solution formed by dissolving a solid in a liquid, the solid component is
known as a solute and the liquid component is known as a solvent.

In a solution formed by mixing two liquids, the component present in less quantity
is known as solute and the other component is called solvent.

In air, nitrogen is considered as a solvent, while oxygen, argon, carbon dioxide,
and other gases are considered as solutes.

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

A solution in which more solute can be dissolved at a given temperature is called
an unsaturated solution.

Solubility is the maximum amount of solute that can be dissolved in a fixed quantity
(100 mL) of a solution or a solvent at a particular temperature.

Generally, in liquids, the solubility of solids increases and that of gases decreases
with an increase in temperature.

The amount of matter present in an object is known as its mass.

The space occupied by an object or a substance is known as its volume.

Devices used to measure mass and volume are a weighing balance and a measuring
cylinder, respectively.

The mass per unit volume of a substance is known as its density

(Density = Mass/Volume).

Generally, density decreases with an increase in temperature and pressure affects
density differently depending on the state of matter.
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1. Define the following:

a) Solution b) Solute c¢) Solvent
d) Saturated solution e) Unsaturated solution  f) Solubility
g) Mass h) Volume 1) Density
2. Pressure is best described as:
A. The total force acting on an object B. The force acting per unit area

C. The area over which force is applied  D. The weight of an object
3. Fill in the blanks.
i)  The volume of a solid can be measured by the method of displacement, where the

solid is in water and the in water level is measured.
i1) The maximum amount of dissolved in ata
particular temperature is called solubility at that temperature.
iii)) Generally, the density with increase in temperature.

iv) The solution in which glucose has completely dissolved in water, and no more
glucose can dissolve.

4. You pour oil into a glass containing some water. The oil floats on top. What does this
tell you?
1)  Oil is denser than water
11) Water is denser than oil
i11) Oil and water have the same density
1v) Oil dissolves in water

5. You are provided with an experimental setup as shown in Fig. 5.26(a) and 5.26(b). On
keeping the test tube (Fig 5.26b) in a beaker containing hot water (~70 °C), the water
level in the glass tube rises. How does it affect the density?

r Water level

<— Test tube

*— Glass tube

«—— Test tube

Water
: Beaker
Test tube —— containing
stand hot water
(@ Fig. 5.25 ()
Prepare some question based on your learnings so far.......
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6.
7.

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

10.

11.

12.
13.

14.

A stone sculpture weighs 225 g and has a volume of 90 cm3. Calculate its density and
predict whether it will float or sink in water.

You have a bottle with a volume of 2 litres. You pour 500 mL of water into it. How
much more water can the bottle hold?

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

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

Fig. 5.26

Object A has a mass of 200 g and a volume of 40 cm®. Object B has a mass of 240 g

and a volume of 60 cm? Which object is denser?

Reema has a piece of modeling clay that weighs 120 g. She first moulds it into a

compact cube that has a volume of 60 cm®. Later, she flattens it into a thin sheet.

Predict what will happen to its density.

A block of iron has a mass of 600 g and a density of 7.9 g/cm?®. What is its volume?

Ravi lives on the ground floor of an apartment building. His neighbour lives on the

first floor. Both flats receive water from the same overhead tank, but Ravi notices that

water flows with greater force in his taps than in his neighbour’s taps.

What is the most appropriate reason for this observation?

A. Water becomes heavier as it flows downward

B. The water tank contains more water for the ground floor

C. The length of the pipe connected to the ground floor is longer

D. The pressure at the tap increases due to a greater height of the water column

Which one of the following is the most appropriate statement, and why are the other

statements not appropriate?

i) A saturated solution can still dissolve more solute at a given temperature.

1) An unsaturated solution has dissolved the maximum amount of solute possible at
a given temperature.

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

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

Reflect on the question framed by your friends and try to answer....
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8.

9.

10.

11

12.
13.

14.
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15. State whether the statements given below are True [T] or False [F]. Correct the false
statements.
1) Oxygen gas is more soluble in hot water rather than in cold water.
i1) A mixture of sand and water is a solution.
ii1l) The amount of space occupied by any object is called its mass.
iv) An unsaturated solution has more solute dissolved than a saturated solution.

v) The mixture of different gases in the atmosphere is also a solution.

® Research project on Dead Sea: Why is there no aquatic life in the Dead Sea?
Try to find out if there are any other similar water bodies.

® Investigate how well common salt dissolves in different solvents, such as
water, vinegar, and oil. Compare the solubility of salt in each solvent and
record your observations.

® Debate in class — Is water truly the most versatile solvent?

Ningel village in Manipur’s Thoubal district is a place where salt is still produced
using traditional methods. The village has a few salt wells, one of which is lined with
a 100-year-old tree trunk placed into the ground to draw up salty water. A few families
mostly women, continue this sacred practice by collecting the salt solution and boiling
it in large metal pans over firewood kilns. Once the water evaporates and salt crystals
form, they are shaped into round ‘salt cakes’ using banana leaves and handmade tools.

¥ These cakes are then wrapped in a traditional cloth (phanek) to protect them. The salt

cakes are believed

to have some medicinal value too. Salt in Ningel is more than just food — it is history,

culture, belief, and a beautiful example of India’s living heritage.

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

living things nonliving things Biodiversity germs microbes bacteria

UNDERSTAND

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

1.

SIS I SIS

Observe the picture and fill the blanks & table.
1. Non Living things

2. Living things

3. What are the things that can be observed with

Tiny pores on the leaves are called stomata.

Nonliving things do not breathe, do not grow; and do not need food.
Biodiversity is the variety of all living things on Earth.

Germs are harmful tiny organisms that can make us fall sick.
Microbes are tiny, organisms that can live in the air, water, and soil.
. Some bacteria are helpful, but some bacteria can cause diseases.

magnifier?

[ In the picture Plants / Animals

Wild animals

Animals in water

Birds and plants

Small animals on land

N\

In magnifier

J

Draw a picture with different types of plants and animals in your notebook.
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LEARN
Read and Recite: The teacher read the words and make the students
to read and recite.
Microscope, Magnifying lens, tiny organisms, visible things, invisible things,
fermented foods.

UNDERSTAND:_Z?:

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

1. A microscope is a tool used to see tiny things.

2. A magnifier is a lens that makes small objects look larger.
3. Fermented foods use beneficial bacteria to improve your digestion and
health.

4. Visible things are objects we can see with our naked eyes.
5. Invisible things are too small to see without a special tool.

The "Curd Mystery” Picture THE CURD MYSTERY

Discussion Points:

¢ Did the curd form on its own?

e What is the 'magic ingredient' in
buttermilk that turns milk into
curd?

e Why can't we see the 'helpers' that
changed the milk into curd?

e Visible vs Invisible: We can see the
milk and the bowl (visible things),
but the helpers that did the work
are invisible things to our unaided
eyes.

e Do you know the name of those
helpers?

APPLY

A. Write 'T' for True and 'F' for False:

| o) C

1. Bacteria are only found in dirty places and are never helpful.

(

2. A Microscope is a tool that makes tiny things look much larger. ( )
3. Fermented foods like pickles and curd are good for our digestion.( )
4. Germs can cause diseases. ( )
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Read and Recite: The teacher read the words and make the students
to read and recite.

Germs, Personal hygiene, Healthy habits,physical exercise Harmful
substances (alcohol, tobacco), Hormones

UNDERSTAND:_?:

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

1. Germs are tiny, harmful organisms that can enter our bodies and make

us fall sick.

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

Brushing our teeth and sleeping on time are good healthy habits.

We must stay away from harmful substances like alcohol and tobacco to
protect our bodies.

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

Hormones are special chemicals in our body that act like messengers to
control Qi

2B L

“HOW UNHYGIENIC HABITS SPREAD GERMS AND CAUSE DISEASE”

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

sentence O .

B. Write the list of good and bad habits in your note book.
198




BEREo - éiﬁg@oiﬁtﬁo ea'*c;zgdﬁ:oa St 6D 3)5"2363@3 Sered 080D 58 SOOI,

Biwen  HBRS HOBHEFE &8 KHoSN weTeiy 0BE agasmE0
SFEIEERD Borgren (Wepss, ) 6%

BSso - DSBoBEo : eFgEycines Tl $69 8o Smro J86oTD.

1.

Jrg)8kmen 03I DY), WASEHS SHen, 8 HI TESEIS (HB80D, XY OIRELD
B BJeom.

03 3630263 écﬁags D50 D08 JBHS DBBH(ESE0 FBoSto Toe SR8 Blgiorr $rdAso
w8iriorr é,oisa‘éseézﬁal)

S DY S508550 HHBsD K5I JBRESE0 @938) 5009 @B HIEERE weme.
508 $boren 380N I8 Htigo KrBAD: PP Hod HFEIZEID DTres) drdorr
€05,

H50 Soe edo Hod (Eso B 058 TFAT00 Y HOE BN BorTrod
w8 o &ohE0s.

SR 05 E0808% (HEgE BPAHT, 8 JEHoBoSEIE HodEHenr HIBI.

O

B. $000 $0cn Btd womry e & SEHIEos® Teahod.




4

LEARN
Read and Recite: The teacher read the words and make the students
to read and recite.
Balanced diet Physical exercise = Junk food Deficiency diseases
anemia gdoiter scurvy

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

A balanced diet gives our body all the nutrients it needs to grow strong.

Eating too much junk food is not good for our health because it lacks
proper nutrients.

If our body does not get enough vitamins or minerals, we may suffer from
deficiency diseases.

A person with anaemia feels very weak and tired because their blood
lacks iron.

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

Scurvy is a disease that makes our gums bleed when we do not eat enough
VitaminC. -~ el |

HOW A POOR DIET LEADS TO
_ CODEFICIENCY DISEASES.

o s W b=

| PREVENT DISEASE: TAKE BALANCED DIET, EATALL /
HEALTHY FOOD LIKE MILK, MEKT, VEGETABLES, FRUITS.

A. Put a tick mark (\/ ) agamst good habit and put wrong (x) mark
against bad habit.

1. [] Eating fruits. / Eating junk food. []
2. [ ] Drinking clean water / Drinking soft drinks. []
3. [ ] Playing outside / Watching TV all day. []
4. [ ]Washing hands before food / Eating without washing hands. []

B. Draw the picture of healthy food.
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LEARN

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

Habitat Forest Living things Non-living things Air Water Soil
Sunlight Plants  Photosynthesis.

UNDERSTAND

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

A habitat is the natural home where a plant or animal lives.

Many wild animals, like tigers and elephants, live in the forest.
Living things can breathe, grow, and move on their own.
Non-living things, like rocks and water, do not need food.
Clean air is essential for all living things to breathe.

Plants and animals cannot survive without fresh water.

Plants need healthy soil to grow their roots.

Sun light is, energy source to the plants.

Green plants make their own food through photosynthesis.

INY Y h'dl Write the name of the habitat shown in the picture.

\

OCRONDOEWN =

Observe the picture
and write your findings
under correct heading

J

Living things Non-living things

Is there any relationship between living and non-living things? Think
and discuss with your friends.
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' Recite: The teacher read the words and make the students

to read and recite.

Aquatic Terrestrial Herbivorous  Carnivorous Omnivorous
Mushrooms  Natural resources Biodiversity Farming.

UNDERSTAND:_Z?:

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

CQOONOUIRWN =

Animals find their food by eating plants or other animals.

Fish are aquatic animals because they live in the water.

Elephants and cows are terrestrial animals because they live on land.
Herbivorous animals eat only plants, like a cow or rabbit.

Carnivorous animals eat other animals, like a lion or tiger.
Omnivorous animals, like crows and humans, eat both plants and meat.
Mushrooms are types of fungus that grow on dead plants or soil.
Water, air, and soil are valuable natural resources from the Earth.
Biodiversity refers to the wonderful variety of all life on Earth.

Many people in our village living through farming crops.

Type Herbivorous | Carnivorous | Omnivorous | Aquatic | Terrestrial

\
Observe the picture

and write your findings :>
under correct heading ¥

J

Match the following.

Animals Living Place;

A) Whale 1) Forest

B) Camel 2) Pond

C) Fish 3) Desert

D) Monkey 4) Ocean

E) Frog 5) Grasslands

1. A is the natural home of a plant or animal.
2. grows on dead plants and leaves.
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Read and Recite: The teacher read the words and make the students

to read and recite.

Life processes Respiration = Photosynthesis Reproduction
Oviparous  Viviparous Nutrients Timber.

UNDERSTAND >
Read and Expain: The teacher reads the sentences and explains the

key words.

1.
2.

3.

Observe the picture and
answer the questions and |
Name the groups.

= Ao DR

N

Breathing, and eating food are essential life processes for all living things.
Respiration is the process where living things breathe in oxygen to get
energy.

Photosynthesis is the process by which green plants use sunlight to
make their own food.

Reproduction is the method by which living things produce young ones
of their own kind.

Birds are oviparous animals because they lay eggs that hatch into chicks.
Cows and humans are viviparous because they give birth to young ones.
Nutrients are the useful substances found in food that help our bodies
grow strong and stay healthy.

. The hard wood that we get from large trees is called timber.

GROUP - B

l" <54 GROUP-A

y /@@& GROUP-B __

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

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

Which is the Viviparous animal? ( )
e) ostrich lizard g) fish h) donkey
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LEARN

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

Planets Earth Air Water Soil Rocks Natural resources
Renewable sources Non-renewable sources.
L Py P
@ OUR SOLARSYSTEM "OIJII EARTH, ‘OUR RESOURCES” ﬁ

= o W
.EAI!TIthSPECIl.I.!’I.MET .WE.II.LNEDNR ) LIFE NEEDS WATER

Observe the \ ... Wz W %ﬁ

picture and read ' . SO e O R

the sentences "”"“'““ - % N e

given below. s“mm i J"HATM s é&c E? mﬂiuim;lﬁ:::%-?

bty u@mus FROM NATURE. i as

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

key words.

. There are eight planets in our solar system that move around the Sun.

. The Earth is the special planet where we all live, with land, water, and air.

. We cannot see air, but we knowit is all around us because we breathe it.

. Life cannot exist without water; we need it for drinking, washing, and
growing crops.

. Plants grow their roots-in the top layer of the Earth, which is called soil.

. Rocks are the very hard natural stones that make up mountains and
hills.

. Useful materials found in nature, like water, timber, and soil, are natural
resources.

. Sunlight and air are renewable sources because they will not run out.

. Coal and petrol are non-renewable sources because they take millions of
years to form and can be used.

UNDERSTAND

o O W N =

\]

© ®

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

(Renewable Non-renewabl;
sources sources
1 1
2 2
3 3
4 4 Y,
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9

LEARN

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

Farm Crops Agricultural tools Cultivation Food miles Fertilizers
Manure Weeds Irrigation Harvesting Climatic conditions Crop yield

UNDERSTAND:_?:

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

1. A farm is land used for UNDERSTANDING AGRICULTURE
growing crops.

2. Crops are plants grown by
farmers for food. =

3. Farmers use agricultural_"i _
tools to grow crops in the .. &
land.

4. Cultivation is the process ofa:
preparing land and growing 2
plants. .

5. Food miles measure the distance food travels to reach us.

6. Fertilizers are chemicals added to soil to help plants grow.

7. Manure is natural waste used to enrich the soil.

8. Weeds are unwanted plants that grow among crops.

9

10

. Irrigation is the supply of water to crops.

. Harvesting is the act of gathering mature crops.
11. Climatic conditions like rain and heat affect plant growth.
12. Crop yield is the total amount of food produced.

APPLY

Write answers to the following questions.

a) Write the names of agricultural tools you have seen.

b) Name the weed in paddy crop?
c) Identify the differences between manure and
fertilizers?
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The Invisible Living World

[ Learners will be able to:

e Able to define microorganisms.(CG-3) El 4

e (lassify different types of microorganisms.(CG-3) DECEE 6

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

e Conduct simple experiments to observe microorganisms.(CG-6)

Record their observation and compare their characteristics.(CG-3)

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

® Have you ever wondered what you might see if the invisible world around you became
visible?

® How do you think your observation of this hidden world might change the way you think
about size, complexity, or even what counts as ‘living’?

® Have you thought how these tiny living beings interact with each other?

® Share your questions.
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The human eye can only see objects that are above a certain size. For a long time,
many tiny things around us remained unknown. Long ago, people discovered that a curved
piece of glass could make small things look bigger. The piece of glass was shaped like a
lentil seed — thick in the middle and thin at the edge — hence they called it a lens. Over
time, lenses were improved to become more powerful. Each new tool, from simple
magnifying glasses to microscopes, helped humans see what their eyes could not. The
invention of the microscope opened a fascinating hidden world filled with tiny living
creatures. We will explore some of these life forms in this chapter.

You have already learnt about the amazing variety of living beings. Just look around
— there are so many beautiful plants and animals! They are of all shapes, sizes, and colours.
Some living beings are tiny, while others are really big. They differ not only in their structure
but also in many other features. All these living beings, whether plants or animals, are
called organisms. Have you ever noticed the smallest organism around you that is visible
to the naked eye? Think about it — how small a thing can your eyes actually see?

You might have seen some people using reading glasses. How does it help them see
better? Or what happens when we use a magnifying glass to observe something?

l Activity 1.1: Let us observe

® Take a round-bottom flask made up of glass as shown in
Fig. 1.1. Fill it with water.

® Close the mouth of the flask with a cork.

® Now, place the flask on an open book and look at the letters

9

through it.

Do you notice something interesting? The letters appear

> larger when seen through the flask! This happens because the

~ flask filled with water acts like a magnifying glass. Now, use a

real magnifying glass to look at small organisms, like an ant. Were

_ you able to see the details of its body more clearly?

Fig. 1.1: Round-bottom For a long time, people were curious to explore the tiny
flask organisms around them, but they could not see them with their

naked eyes. So, how did we finally discover this invisible world?

Do you know which scientific discovery helped us see the tiny

; ; Obe e
“ nter;
“‘Hbod:ess

\ ey Micrope
A Weakt‘neg

A Io a hea-lth ! : .
1nd iV Al

world for the first time?
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Ever heard of...

In 1665, a scientist named Robert Hooke
published a book called Micrographia. He was
a careful observer, and a skilled artist. In this
book, he showed detailed drawings of tiny
things that people had never seen before —
things he saw using a tool we now call a
microscope.

His microscope made things look 200 to 300
times bigger, than what one could see with the
unaided eye. One day, he looked at a thin slice
of cork and saw it was made of many small,
empty spaces. These compartments reminded
him of a honeycomb. He drew what he saw and
called each small space a cell. This was the first
time the word cell was used in science to
describe the basic unit of life.

Around the same time in 1660s, Antonie van
Leeuwenhoek, a Dutch scientist, made better
lenses that allowed him to build more useful
microscopes. He was the first person to clearly
see and describe tiny living things like bacteria
and blood cells. Because of this, he is known
as the Father of Microbiology:

MICROGRAPHIA:

OR SOME
Phyfiological - Deferiptions

OF

MINUTE BODIES

MADE BY
MAGNIFYING GLASSES:
WITH

Osservartions and INouiriss thereupon.

By R.HOOKE, Fellow ofthe Rovar SocieTy,

Non posfic oculs quantiom contenders Lincent,
Non tamen ideirco contennas Lippus innngi, Horat, Ep.lib, L.

LONDON, Printed by Jo. Martyn, and Ja. Allefiry, Printers to the
Rovar SocteTy,and are to be sold at their Shop at the BeZ
S. Paul’s Church-yard. MDC LXV.

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

1.1: What is a Cell?

All living beings are made up of cells. You might wonder what cells actually
look like. Let us take a closer look at the basic structure of a cell using a microscope.
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Activity 1.2: Let us study a cell
(Teacher demonstration activity)

® Take an onion bulb from your kitchen or garden and wash it throughly

with water. y -

Fig. 1.3: (a)
Removing

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

® Cut the onion bulb vertically into pieces.

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

® Place the peel in a petri dish containing a few drops of safranin (red-coloured stain)
for 30 seconds. This will give a pinkish colour to the cells and help us see them

clearly. (One drop of A

. . . safranin# s |

® With the help of thin brush transfer the onion peel # Onion peel Glycerin S
to another petri dish containing water to rinse the |

peel and remove extra stain. &/

® Now, carefully place the stained onion peel on

the glass slide using a thin brush, ensuringitdoes| cover stip // Microscope
not break or fold. '
® Put a drop of glycerin over the onion peel on the { KZ;/ ’
slide. L/ L L 3
® The glycerin will prevent drying of the cells and \- J

improve clarity for better visualisation of cells.

® Slowly place a coverslip over the peel using a
needle, such that no air bubbles get trapped.

® Use blotting paper to gently wipe off any extra
glycerin around the edges of the coverslip.

® View the slide under a microscope or a foldscope
Compare it with Fig. 1.3(c).

® What similarities do you find in Fig. 1.3(c) and

Fig. 1.3(d)?

You will observe nearly rectangular structures
under the microscope. These are the cells of the onion
peel, which are closely arranged without any space
between them. Try to observe the peels of the leaves

of different plants around you. You will find that all

plants are made up of cells. What do you think the  Fig. 1.3: (b) Mounting the onion peel in glycerin
using a needle, (c) Structure of onion peel under
the microscope; and (d) A wall made of brick

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

® Rinse your mouth with clean water.

® Use the blunt end of a clean toothpick, and gently scrape the inside of your cheek.

® Place the scraped material in a drop of water on a clean glass slide and spread it
evenly.

® Add adrop of methylene blue (a blue-coloured stain) over the material on slide. Adding
stain improves the visibility of the material under the microscope by increasing contrast.

® After one minute, add a drop of glycerin over the material on the slide to prevent the
cells from drying.

® Now, carefully place a clean coverslip on the material, and remove the excess glycerin
from the edges of the coverslip using blotting paper.

® Observe the slide under a microscope and draw what you see in your notebook.

o What did you observe? You will observe a polygon shaped

Cell memhrane'—"“ 8 7

r0\,«QI

structure as shown in Fig. 1.4. These are cheek cells, which
Cytoplasm—f@ @ | ‘\Q o

form the inner lining of your mouth.

¥ e %74 A . .
A ,ff Y What similarities and differences did you observe between
Nuc[eus ;ﬁ/

the cells of onion peel in Activity 1.2 (Fig.1.3(c)) and human
Fig. 1.4: Mount ofhuman cheek cells in Activity 1.4?
cheek cells

You have observed that cells have three main parts — a thin outer lining, a central
region, and a small round structure inside it. The outer layer is called the cell membrane.
The round structure in the middle is the nucleus, which is also covered by a thin
membrane. The space between the cell membrane and nucleus is filled with cytoplasm.
These three — cell membrane, cytoplasm, and nucleus — are the basic parts of a cell.
Some cells, like onion peel cells, have an extra outer layer called the cell wall. What is
the importance of these structures in a cell? What functions do they perform? Are these
functions important for the maintenance of life?

The cell membrane encloses the cytoplasm and nucleus. The cell membrane
separates one cell from another. It is porous and allows the entry of materials essential
for life processes and the exit of waste material.

Cytoplasm contains other components of the cell and compounds, such as
carbohydrates, proteins, fats, and mineral salts. Most of the life processes take place
within the cytoplasm.

The nucleus regulates all activities that occur within the cell. It also regulates growth.
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The cell wall in the plant cell provides rigidity and strength to plants. This is why all
cells are arranged compactly with each other and look firm in structure.

Cells in all parts of a plant have tiny rod-shaped structures called plastids.
Some plastids, like chloroplasts, contain chlorophyll, which makes them
green and helps in photosynthesis. In non-green parts, some plastids help in
the storage of substances. Plant cells also have a large, empty-looking space
called a vacuole. This helps the plant cell store important substances, get rid
of waste, and maintain the shape of the cell. This gives strength and support
to the plant. In animal cells, vacuoles are usually not present, if present, they
are usually small. These small vacuoles store certain substances dissolved in
water (Fig. 1.5). So, a cell is not just a simple bag of liquid — it is a complex
structure made up of many different parts, each with its own special
function to allow the cell, and in turn the entire organism to work.

(a) == - - el -l
A (b) F— S WAL
Zs =N 1 .%—'% g

Y
,___!_LIITI'” rI = = a.
. —, ETl ¥ .El
Iil . |} ﬁ-_illj_ll'lﬂ[l]lll'_m:lf_ A =3 _:-_- T T
i L _ A — _ 18
H‘x_x % ‘!f;"' Mitochondria ——'}E — —Jm

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

1
I
I
I
I
| —_— - —
I
I
L (The colours are to show different parts of the cell)

We have now understood the basic structure of cell. And we now also
understand that plant and animal cells differ in shape and structure.

Do different animal cells also vary in their shape and structure? (a) Muscle cell
1.1.1 Variation in shape and structure of cells P

The muscle cell and the nerve cell of a human are shown in Fig. 1.6(a)
and (b). What are the similarities and differences you see in them? :

A muscle cell (Fig. 1.6(a)) is shaped like a spindle, while a nerve cell 4
(Fig. 1.6(b)) is very long and has branches. Similarly, some cells are round in .‘Zﬁ\%
shape, while others are long and thin. The number of cells also varies in different ~ (b) Nerve cell
organisms. Why do cells look so different from each other? Does the shape and Fig. 1.6: Different
structure of a cell relate to its function? cells in humans
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The unique shape, size, and structure of cells help them carry out their specific functions.
But how do these cells help in performing various functions in the body? Let us find out.
You observed in Activity 1.3 that inner cheek cells are thin and flat. They form a
protective lining on the inner surface of the cheek. Nerve cells also known as neurons
carry messages in our body. The elongated shape and branched structure help them reach
different parts of the body and pass on messages quickly. Similarly, plant cells also show
variation. In plants, too, cells may be rectangular, elongated, oval, or even tube-like.
Some plant cells form long tubes that help carry water throughout the plant.

You have already studied the digestive system in Grade 7. Different parts of the
digestive system are made up of different types of cells. A group of muscle cells are
present in the food pipe. These cells contract and relax in a wave-like manner, pushing
the food down to the stomach. This movement is possible because muscle cells are thin,
flexible, and spindle-shaped. The stomach also has different types of cells for performing
different functions. Muscle cells in the stomach wall help churn the food. Other cells in
the inner lining of the stomach produce digestive juices and acid that help break down
the food. All these cells work together to make digestion possible.

1.2: What Are the Levels of Organisation in the

Body of a Living Organism?

The body of a living organism is organised in a complex way. Cell
(Fig:'1.7a), 1s the basic unit of life, just like a brick is the basic unit of
wall (Fig. 1.3d). A group of similar cells forms a tissue (Fig. 1.7b).
Different tissues are organised to form an organ (Fig. 1.7c). Several
organs work together to form an organ system that performs a major
function of the body (Fig. 1.7d). All the organ systems together make
up a complete organism (Fig. 1.7¢) — like a plant or an animal. So, the
levels of organisations are:

Cell > Tissue — Organ — Organ system — Organism
These levels of organisation help us understand how simple
building blocks like cells come together to form a complex living being.

The life of complex living organisms begins with a single cell—
{ ‘zygote’. The zygote of any organism has an amazing ability to divide
iR Qe repeatedly to form a complete living being made up of many cells. Such

Fig. 1.7. levels of  living beings are called multicellular organisms. Animals, including
organisation of life. wymans, and plants are all examples of multicellular organisms.
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Ever heard of...

The yolk (the yellow part of an egg) of an ostrich
egg is a single cell — the largest known cell in the
living world — measuring about 130 mm to 170 mm
in diameter. The egg contains extra non-cellular
material: a shell for protection and a white liquid that
“A nourishes the cell during its continued development.

Some living organisms are made up of just one or very few cells. They are so small that
they can not be seen with the naked eye. These are called microorganisms. Some
microorganisms, like bacteria and Amoeba, are made of just one cell (unicellular). Others,
like some fungi and algae, have many cells (multicellular). Microorganism are found all
around us — in water, soil, air, and even inside our body! But what do their cells look like?
Are they like the plant and animal cells we just learnt about, or are they different? To observe
the cells of a microorganism, again, we need to use a microscope which magnifies their size
and makes them visible to us. Scientists have also created a low-cost and foldable paper
microscope or foldscope. Foldscopes may not provide the same level of details like high-
powered laboratory microscopes. However, these make microscopic world accessible to
many people.
Let us now take a closerlook at the fascinating world of microbes.

Activity 1.4: Let us observe pond water/ -
stagnant water

® Take a container and collect pond or stagnant water in it with the help of your teacher
or elder(s).

® Use a dropper and place a drop of pond or stagnant water on a microscope or foldscope
slide. Put a coverslip and observe it under the microscope or foldscope.

® Observe the tiny organisms found in the pond or stagnant water.

9

l Activity 1.5: Let us observe soil suspension

® Take a beaker and collect some moist soil in it from the nearby field or garden. Do not
touch the soil with your bare hands — use a spoon or gloves.

® Pour some water into the beaker and stir it with a glass rod. The liquid, which may
look dirty, has very fine particles of soil, and is called soil suspension. Keep it aside
for some time and let the mixture settle.

Class 8 226 BIOLOGY
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® Use a dropper and take a drop of water from the top layer. Place the drop on
a microscope slide.
® Cover it gently with a coverslip and observe it under the microscope (Fig.
1.8).
You may observe small moving organisms similar to those you saw in Activity
1.4. This indicates that even soil suspension contains a variety of tiny creatures
that cannot be seen with the unaided eye. The tiny creatures that cannot be seen
with the naked eye are called microorganisms (micro means very small; organisms
4 means living beings) or microbes.

Fig. 1.8.

Observation L. ¢
of soil Suspenswnl Activity 1.6: Let us study

under the

microscope

A group of students studying in Grade 8 performed Activities 1.4 and 1.5. They also
collected information from the library and internet. They recorded the data obtained after
observing pond water in Table 1.1 and the data obtained after observing soil suspension in
Table 1.2. They identified the microorganisms as protozoa, algae, fungi, and bacteria. You
can record if you find any of these categories of organisms.

Table 1.1: Organisms present in pond water

4 )
S. No. Diagram Remarks

w
1. Amocba %\Z/‘ rf‘(i Single cell, moving,

(Protozoa) irregular shape

Single cell, moves from one place to

2. Parameceium another, movement takes place with
(Protozoa) the help of specialised structures
Chlamydomonas | %/ . |Single cell, looks green because of the
3. (Algae) ' | presence of green pigment, movement

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

S. No. Diagram Remarks
B : ‘: #® | Branched filament without
| read mould g -7 - ) )
: I 1® | chlorophyll having sac-like

Fungi o [T
(Fungi) £ | structure

#ﬁﬂ Branched filament without

%y ) .
2. Mould (Fungi) - ' |chlorophyll having brush-like
' © | structure
3. Algae ‘ﬁéfri;iﬁ{g’} " | Spherical, presence of chlorophyll
*ﬁ%‘?ﬁh — a green pigment

* .k Spherical, comma, spiral or rod-

shaped, one long hair-like
(v? ¢ structure and many small hair-like
‘) ) : projections around the cell

NG J

4. Bacteria

Did you also observe any of these microorganisms or something different? Record
in your notebook and discuss in your class. In Tables 1.1 and 1.2, you have identified a
variety of microorganisms. They are everywhere, and we can only see them with a
microscope — a device that magnifies them 100 to 400 times. Though microorganisms
are small in size, they play an important role in our lives.

Ever heard of...

Viruses are microscopic and acellular. Viruses multiply

when they enter a living cell. They may infect plants,

animals, or bacterial cells and may cause a disease.

Bacterio Phase



; S8 WED [Hwod’ sk dhen

L§.‘c60. {)ta@e;; s
{ &g are “I: #8850 Sod Joymo BOA, HEOS0
' (8do(0) *',' __:'u-‘" 82 woaraing SoHe.
5 ?ﬁhﬁy E0o3 Ho& Joveroh DAY
(8bolso) ' DBPOB0 B BgecinG SodHHen.
oo
3 3500 e Perse80, HBPOB0 ©F widd)

R 3,
T soeon

* SN | Ao, sEr esebo, SEerseso

4. oA A oo Bomrsto, o8 IS Dolend

("-’?” % grod JozEe0 $BAM g0 thear &8
) Beeo Ho& JoUETen SOLTa.

A o J

0% B 88 g DS D S &0 BT KRoTTr? Ko DdTreD ab Fase?
$3ee T, BBKBE SPyoSod. HBBen 1.1 Hdaw 1.28° dd DY Ssre KrgdHods
Do, @ (B Ser dotrom, 0 HiSH ES=Yale)y DEB0H0E S EJDFeom.
SPHB0) @I HO880 B 100 5008 400 Bey BT SrEob. SrHhes ©8 DG,
0% EDB0E® Do&® LoagIhd PG e,

AQET AT
SoTen SrPID $HBAD Beo SIS dhen. 0 258mos"s
(©38oD3YK IS B0 wHzTow. 1 InB)ew, BOHHED
Sor arsdBair Sere SoEnod dREhes EDA0BKD




1.4: How Are we Connected to Microbes?

Can we find microorganisms in other places, too?
Let us have a discussion:

Have you ever seen a lemon, tomato, orange, or any other food item rot
after being left outside for some time? If yes, you may have noticed a powdery or
cotton-like growth on them (Fig. 1.9). This happens because they have been
Fin%c]r'(,%rg%g:nvfh infected by microbes. But where did these microbes come from? How did they

growing onit.  come in contact with the food? This happens because microorganisms can be

found everywhere, be it in water, soil, air, or even in some food items.

You can use a foldscope or a
microscope to explore surfaces of
leaves, stems, roots, or any other part
to see them. Like plants and animals,
microorganisms also show great
with salt or sugar to it which act as diversity. Some of them can even be
preservatives. High concentration of found in extreme climatic conditions,
salt or sugar do not allow these ' such as hot water springs and snow
organisms to grow on them. cold zones as well as at moderate

temperatures. You already know some

But why do micro
organisms not infect
the pickles and
murabbas?

/ This is because you add many spices

of these organisms live inside our bodies, especially in our gut! You have studied in the
chapter ‘Life Processes in Animals’ in Grade 7 General Science that our intestine has
many bacteria that help in digestion. Like plants and animals, microorganisms vary in
shape, size, and structure. In Tables 1.1 and 1.2, you would have observed microorganisms
of different shapes — spherical, rod-shape, or irregular.

How does the diversity of microorganisms play a role in our daily life? How do
they help clean the environment?

1.4.1 Key players in cleaning the environment
Let us attempt to understand this by doing an activity.

l Activity 1.7: Let us do

® Take an empty container and fill it halfway with garden soil.
® Add some fruit and vegetable peels to the container. Thereafter, put a layer of soil

[ ]

on it and leave it aside.
® After 2-3 weeks, observe the changes that have taken place.
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® Do you observe any difference in the contents of the
container? :
You may find that peels of fruits and vegetables have

turned into a dark-coloured material. This is manure, which is ¢
rich in nutrients and helps increase the fertility of the soil. But !

Fig. 1.10: Recyclingof
nutrients by making manure

how did the peels of fruits and vegetables turn into manure?

In Activity 1.6, you saw that soil contains various kinds
of microorganisms. Some of these microorganisms, like fungi
and bacteria, act on the plant waste and slowly break it down into simpler, nutrient-rich
manure. You may have seen gardeners in your school or in a field near your house collecting
dry leaves and plant waste and putting them into pits. Do you now understand why they
do this? It is to make natural manure.

A Step Further

Compost Vs Manure: compost is made from plant and kitchen waste, it is prepared

by decomposition of plant organic materials Manure is made from animal dung and
urine and decomposed naturally, it has strong foul smell unlike compost . Both

Hc_ompost and manure are formed with the help of microorganisms.( Decomposers)

Our scientific heritage i -

Ancient Indian texts, particularly the Vedas, have references of the

word ‘Krimi’ which means different tiny entities including ‘Drishya’
(visible) and ‘ Adrishya’ (invisible). Various Vedic texts mention their
L beneficial and harmful effects. Atharvaveda also refers to ‘Krimi’.

If you look around carefully, you might see decaying plants and fallen leaves stored
in a container or lying in the garden, disappear after some time from the surroundings.
This 1s because microorganisms breakdown and turn them into simpler substances rich in
nutrients. These nutrients go back to the soil and help plants grow better. Microorganisms
also decompose bodies of dead animals. So, microbes help recycle the waste and return
important nutrients to nature. Manure formation occurs at optimal temperature and
appropriate moisture level.

Isn’t it interesting? By now, you must have understood that bacteria and some fungi
are types of microorganisms that play an important role in our lives. And guess what, these
helpful bacteria can also decompose animal wastes like dung!

From Activity 1.7, we can also infer that microorganisms not only help in plant
growth, but also clean our environment by breaking down waste.
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Now, think what would have happened if microorganisms did not exist on Earth?

A step further

Microbes as a source of biog_zis-

Many microorganisms, like bacteria and fungi, live in an oxygen free environment.
Some of these bacteria have the ability to decompose plant and animal waste present
in the environment or household wastewater. During the process, they release a

L ]

mixture of gases containing carbon dioxide, and a high proportion of another gas,
__ methane. This gas has been used as a fuel source for cooking, heating, generating
ﬁ? electricity, and to even run vehicles.

T J

Be a Scientist

Dr. Ananda Mohan Chakrabarty (1938-2020) was a scientist
who studied bacteria. In 1971, he developed a special
bacterium that could break down oil spills, helping to clean
the environment. His discovery received a patent in 1980.
Patent is a copyright given to a person so that no one else
can copy, use or sell his/her invention without permission.
His work showed how microorganisms could be used to

solve environmental problems like pollution. He is
remembered for his contributions to science and for protecting the

environment using microbes. What are the other problems which you think
{ can be solved with the help of microorganisms?

How does the diversity of microorganisms help in our kitchen?
1.4.2 Microorganisms and food
Let us try to understand by performing activities in the kitchen.

o l Activity 1.8: Let us perform

(a) Dough in bowl A

9

® Take two bowls A and B.
® In each, take 200 g of flour (atta or maida) and add a pinch of sugar.

A ® Now, in bowl A, add a small amount of yeast powder and mix it well
-_— with the flour.

(b) Dough in bowl B g [ howl B, do not add any yeast, so that we can compare the results of

Fig. 1.11: Change in the t bowl

the volume of flour © WO DOWIS. .
after addition of veast, ~ ® Knead the flour of the two bowls with warm water to make soft dough
sugar, and warm water (Fig. 1.11).
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® Cover the dough with a damp cloth and keep it in a warm place.
® Observe both the bowls after 45 hours.

Did you find any change in the volume, smell, or texture of the dough? If not, leave
the dough for some more time. After some time, you may notice that the dough in bowl A,
where yeast was added, has risen slightly, become flufty, and has a different smell compared
to the dough kneaded without yeast. Why does this happen? What is the role of yeast? Why
did we add sugar and warm water to the flour?

Yeast is a type of microorganism. It belongs to a group of microorganisms, called
fungi. Yeast grows well in warm conditions. You may recall from chapter ‘Life Process in
Animals’ in Grade 7 that, like other organisms, yeast also respires and breaks down food to
release energy for their growth and carry out life processes. During this process, carbon
dioxide is released, which forms bubbles that makes the dough soft and fluffy. Yeast also
produces a small amount of alcohol during this process, which gives the dough a slightly
different smell. This special property of yeast is used in the process of making breads,
cakes, and more! In addition to yeast, some bacteria, such as Lactobacillus, help in
fermentation of batter for making idli and dosa, and dough for making bhatura.

l Activity 1.9: Let us prepare

9

® Take two small glass bowls — label them ‘A’ and ‘B’.
® Pour lukewarm milk in bowl A, and cold milk in bowl B.
® Now, add a small spoonful of curd to each bowl and mix well using a spoon.

® Cover both bowls. Keep bowl A in a warm place and bowl B in a cool place (like a
refrigerator) for a few hours or overnight.

® Observe the changes in the glass bowls. Write your predictions and observations in
Table 1.3.

Table 1.3: Testing for curd formation using milk

in different conditions

Change in the Change in the
appearance of milk colour of milk

Prediction

Possible

Reason

Observation
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You will observe that in bowl A, the milk has turned

into curd after a few hours and has become little sour.
Whereas in bowl B, the milk has not curdled, but it might
be a little sour. Do you know why this happens? The curd
contains several types of bacteria. One of them is
Lactobacillus. This bacterium feeds on the sugar in the milk
(lactose), multiplies, and ferments the milk to form curd.

Instead of producing alcohol (like yeast), these bacteria

produce lactic acid, which makes curd sour. These bacteria

Fig. 1.12: Root nodules of grow well in warm conditions. That is why curd is formed

Cowpea plant which in bowl A but not in bowl B.
contain Rhizobium We can categorise the microorganisms into different

categories, such as protozoa, fungi, bacteria, some algae, and more. Some bacteria, such as
Rhizobium, form the swollen regions called nodules and live in them as shown in Fig. 1.12.
Roots of certain legumes, such as beans, peas, and lentils have root nodules that contain
Rhizobium bacteria. These bacteria trap nitrogen from the air and make it useful for the
plants. This helps plants grow better without chemical fertilisers. That is why farmers grow
legumes in rotation with other crops. This naturally increases the nitrogen in the soil and
keeps it healthy for the'next crop.
1.4.3 Amazing microalgae: tiny helpers in water

Microalgae are microscopic plant-like organisms that live in water, soil, air, and even
on trees. They make their own food using sunlight. While doing this, they also release
oxygen and produce more than half of the Earth’s oxygen supply. They are rich in nutrients
and serve as a food source for many aquatic animals. Some, like Spirulina, Chlorella, and
Diatoms, are also used by humans as health supplements and medicines. Microalgae also
help in cleaning water and are used to make biofuel. In some regions of AP like Konam
reservoir of Vishakhapatnam and Srisailam reservoir of Kurnool district are utilized for
water purification and as a feed to aquatic organisms

However, pollution, climate change, and habitat destruction are threatening microalgal
diversity and abundance. It is important to conserve these tiny organisms to protect the
environment and maintain oxygen balance on Earth.
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Ever heard of...

Spirulina, a microalgae, is called a superfood because

of its health benefits. Spirulina is also a good source

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

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

4 L
Y.
weight—and only a small amount of fat and sugar. M
Nowadays, farming of Spirulina is becoming a feasible livelihood opportunity.

You can grow Spirulina easily by following these steps:

1. Set a clear glass tank in a bright place away from direct sunlight.

2. Cover the tank with a shade net, or keep the tank at a place with
moderate temperature conditions.

3. Fill the tank with pond water.

4. Add living Spirulina collected from a pond.

5. Stir the growing Spirulina twice a week.

6. After 3—6 weeks, Spirulina may be harvested

from the tank by filtering it through a fine cloth.

Conservation of microalgae is a good practice for ensuring food security

and livelihood development.

The body of all living organisms are made up of tiny building blocks called cells. A
single cell contains various components that help organisms perform various functions. The
bodies of all plants and animals are made up of many cells. Therefore, they are called
multicellular (many-celled) organisms. In multicellular
organisms, cells carry out specialised functions individually but
also cooperate with each other to increase the chance of survival. .

Some microorganisms, such as bacteria and protozoa, are i PN i S LS
made up of just one cell. These are called unicellular (single- ‘!\\ £ tg‘?:i‘ ‘ g
celled) organisms. They carry out all the functions necessary for N - "-*W“
their survival in a single cell. Other microbes, like algae and fungi,
are made up of one or more cells. For example, yeast is a unicellular fungus . .

. . . Fig. 1.13: A bacterial
while mould is a multicellular fungus. cell showing the

nucleoid region

1.5 Why Is Cell Considered to Be a Basic Unit of Life?

nucleoid

- >

- -
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Like animal and plant cells, the cells of microorganisms are also surrounded by a cell
membrane. Cells of fungi additionally have a cell wall, but they do not have chloroplasts, so
they cannot make their own food through photosynthesis. Bacteria do not have a well-
defined nucleus and a nuclear membrane. Instead they have a nucleoid. This feature
distinguishes them from cells of yeast, protozoa, algae, fungi, plants, and animals.

We have only looked at a few basic cell structures here. The cell has other components
about which you will learn in higher classes. For observing subcellular components, we need
microscopes with high magnification. An electron microscope magnifies the cell about
10,00,000 times, where we can see more structures present in a cell.

By now, you must have understood that all living beings, including microorganisms,
are made up of one or more cells. Their cells differ in size, shape, and structure. Plant and
animal cells also have some differences. Understanding these differences helps us learn
how these organisms function differently.

In this chapter, we have learnt about the beneficial microorganisms. However, there

are some microbes that cause diseases in plants and animals including humans. We will

learn about some of the diseases caused by microbes in the next chapter.
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¢ Microorganisms are small-sized organisms and are not visible to the unaided
eye.

¢ They can live in all kinds of environments, and even in the bodies of plants
and animals.

¢ They are either unicellular or multicellular. Bacteria and protozoans are
unicellular; fungi can be unicellular or multicellular, while plants and animals
are multicellular.

4 The cell is a basic unit of life.
4 The body of all living organisms is made up of cells: A cell contains various
components which help the organisms perform their functions and survive.
¢ A typical cell is bounded by a cell membrane, filled with cytoplasm and contains
a nucleus. Plant, fungal, and bacterial cells - have an extra covering, called a
cell wall, around the cell membrane. Bacteria lack a well-defined nucleus.

4 Cells differ in shape and size. Their shape is related to the function performed
by them.

¢ Bacteria, fungi, and protozoa are different kinds of microorganisms.

4 Viruses are also small in size, but they are different from other microorganisms
since they reproduce only inside the host organism.

4 Microorganisms can be beneficial or harmful to us.

4 Some microorganisms decompose the plant and animal waste into simple
substances and clean up the environment.

4 Some microorganisms reside in the root nodules of legumes, such as peas,
beans, and lentils. They trap nitrogen from the air and increase the soil fertility.

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

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

in food industry.
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Keep the curiosity alive

1. Various parts of a cell are given below.

Only in Animal Cetl

Common to all three cells s

Write them in the appropriate places in the x
following diagram. A -

Nucleus Cytoplasm m— i
Chloroplast C en Wall Only in Bacterial Cell Only in Plant Cell
Cell membrane Nucleoid

2. Visali took two test tubes and marked them A and B. She put two spoonfuls
of sugar solution in each of the test tubes. In test tube B, she added a spoonful
of yeast. Then she attached two incompletely inflated balloons to the mouth
of each test tube. She kept the set-up in a warm place, away from sunlight.
(1) What do you predict will happen after 3—4 days? She observed that the

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

explanation for this?

(a) Water evaporated in test tube B and filled the balloon with the water ~ Fig. 1.14:
vapour. Experimental
(b) The warm atmosphere expanded the air inside the test tube B, which set-up
inflated the balloon.
(c) Yeastproduced a gas inside the test tube B which inflated the balloon.
(d) Sugar reacted with warm air, which produced gas, eventually
inflating the balloon.
(i1) She took another test tube, 1/4 filled with lime water. She removed the
balloon from test tube B in such a manner that the gas inside the balloon
did not escape. She attached the balloon to the test tube with lime water
and shook it well. What do you think she wants to find out?
3. A farmer was planting wheat crops in his field. He added nitrogen-rich
fertiliser to the soil to get a good yield of crops. In the neighbouring field,
another farmer was growing bean crops, but she preferred not to add nitrogen

fertiliser to get healthy crops. Can you think of the reasons?

(Cless A BIOLOGY
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4. Sneha dug two pits, A and B, in her garden. In pit A, she put fruit and vegetable
peels and mixed it with dried leaves. In pit B, she dumped the same kind of
waste without mixing it with dried leaves. She covered both the pits with soil
and observed after 3 weeks. What is she trying to test?

5. Identify the following microorganisms:

(i) I live in every kind of environment, and inside your gut.
(i1) I make bread and cakes soft and fluffy.
(ii1) I live in the roots of pulse crops and provide nutrients for their growth.

6. Devise an experiment to test that microorganisms need optimal temperature,
air, and moisture for their growth.

7. Take 2 slices of bread. Place one slice in a plate near the sink. Place the other
slice in the refrigerator. Compare after three days. Note your observations. Give
reasons for your observations.

8. A student observes that when curd is left out for a day, it becomes more sour.
What can be two possible explanations for this observation?

9. Observe the set-up given in Fig. 1.15 and answer the following questions.

(1) What happens to the sugar solution in flask A?

(i1) What do you observe in test tube B after four hours? Why do you think this
happened?

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

Warm sugar
solution + Yeast

Lime water

Fig. 1.15 : Experimental set-up
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Discover, design and debate

»
® India has a long history of biogas production. One of our oldest biogas plant was set
up in late 1850s. Find out about the Biogas Program initiated by the Ministry of New
and Renewable Energy, Government of India.

Fermented food items like fermented soybeans and fermented bamboo shoots are
consumed as traditional food in some parts of India. With the help of your parents and
teachers, list some traditional food items from your area that utilise the process of
fermentation. Investigate the ingredients used in the preparation of these fermented
food items; the method of preparing them; the microorganism responsible for the
fermentation of the food, and the cultural and nutritional importance of the fermented
food.

Study the different parts of a macroe fungus mushroom using a magnifying glass and
microscope/foldscope. Take the help of students from senior classes and explore the
internal structure of different parts of mushrooms under the microscope/foldscope in

your school laboratory.

® Interact with an entrepreneur and learn the steps for cultivation of mushroom.

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

r
Learners will be able to:

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

® Differentiate between communicable and non-communicable diseases.(CG-4)

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

® Apply the knowledge of being healthy in daily life by maintaining good health.(CG-4)

® Describe the ability of our body to fight against diseases.(CG-4)

® Appreciates the contributions of scientists in medicines to hlep us cure from diseases.(CG-9)

®

Probe and Ponder |

® How does your body respond to an infection such as common cold?

® We rarely see cases of smallpox or polio these days, but diseases like diabetes and heart
problems are more common. Why?

® Could climate change lead to new types of diseases?

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

® Why do some groups of people get affected more than others during disease outbreaks?

® Share your questions. Bullet

. | lnlndluwﬂm!unlandr; |
11.4% of adults are pople 21é G eowilc: KhH iesort)

~Yoga reduces slressnd ;
Improves concentration

sugar intake leads |
ugdacayan'd

[Regularly spending time in Social media ovenize
nature improves mental health | 2
and overall well-being leads to loneliness
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2.1 Health: Is It More Than Not Falling Sick?

What do the news clippings on the bulletin board tell you about people’s health in
our country? Is being healthy just about not having diseases? Health also includes feeling
good physically, staying positive, and having strong relationships. A healthy person
takes care of their body, maintains a positive mindset, and enjoys social life. Let us now
explore what it truly means to be healthy.

Activity 2.1: Let us observe

A Grade 8 student moved to a new school in another city. With no friends in his new
environment and busy parents, he felt lonely. To cope, he spent more time on his phone and
social media, but this made him feel worse. He stopped trying to make

friends, had headaches, lost weight, and could not sleep well. A doctor
advised less screen time and meeting a counsellor. The school counsellor
arranged help to support him in making friends and improving his health.f (
Think and Reflect: What was the cause of the boy’s health problems? g
How did his habits and surroundings affect his well-being? Fig. 2.1+ Aspects of
As per the World Health Organization (WHO), health is defined as a health
‘state of complete physical, mental, and social well-being, and not merely the absence of
disease’ (Fig. 2.1). A healthy person can perform various tasks more efficiently and cope

well in different and difficult situations. A healthy person can adjust well with peer groups
and other members of society. Let us understand more about health.

Our scientific heritage

Ayurveda teaches us that true health is a balance of body, mind, and surroundings.
Following dinacharya (daily routine) and ritucharya

& (seasonal routine) helps maintain this balance. Eating fresh,
&'.'." “ <y wholesome food suited to one’s prakriti (body constitution)
2 S is essential. Regular exercise, cleanliness, restful sleep, and

| J L | a calm mind support overall well-being. This can also be
<> achieved through practices like yoga, meditation, and

mindfulness.
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2.2 How Can We Stay Healthy?

Staying healthy means eating nutritious food, maintaining hygiene, staying in a clean
place, exercising regularly, getting proper sleep, spending time with family and friends,
and having a positive attitude. What we should do and what should not do to keep
ourselves healthy?

Activity 2.2: Let us list

+» List some good habits that your parents, teachers, or elders often encourage
you to follow. How many of these are already a part of your daily routine?
Which ones would you like to start following? Add to the list below:
P - ® Keep yourself clean and maintain personal hygiene.
Eat a balanced diet ® Eat a healthy and balanced diet.
® Exercise regularly.
® Make time to relax or meditate every day.
+*»Now, think about habits that are not good for your health.
Add more to the list below:
® Spending too much time on mobile phones or other digital screens.
® Eating fast food and other junk food every day.
® Sleeping very late or not getting enough sleep.
® Skipping meals, especially breakfast.
Taking care of our body and mind is important. Healthy habits support a healthy
body as well as a healthy mind.
Discuss your findings with your friends and teacher. From the activity you
participated in and the discussions, you may have realised that our health depends

Stay physically active

Say no to
smoking or on many factors. These factors include our lifestyle (how we live) and our
alcohol environment (our surroundings).
= 2.2.1 Maintain a healthy lifestyle

® Eat a balanced diet with plenty of fruits, vegetables, and whole grains.

® Avoid processed, fatty, or sugary food and drinks.

® Stay physically active by playing outdoors, walking, running, cycling, or
exercising.

® Limit screen time and spend more time in nature.

® Get enough sleep to help your body and mind rest and recover.

® Practice yoga or simple breathing exercises like pranayama regularly.

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

Fig. 2.2 How to be drugs (Fig. 2.2).
healthy
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2.2.2 Keep the environment clean

Activity 2.3: Let us compare

® [ook at Fig. 2.3a and Fig. 2.3b. Which playground would
you like to play in, and why?

® Most of us would like to play in the playground shown in Fig.
2.3a as it is clean, well-maintained, and looks beautiful. The -§
playground in Fig. 2.3b is polluted, dirty, unhygienic, and full
of flies and mosquitoes. People living in such areas may fall
sick more often. '

® [n addition to inculcating good habits and adopting a healthy
lifestyle, we must keep ourselves and our surroundings clean. =

® Have you ever found it hard to breathe in a place with a lot of -
smoke or dust? That is because clean air and water are §
important for our health. In cities, air pollution from vehicles %
and factories can cause problems like coughing or asthma. §8
The Air Quality Index (AQI) helps us know how clean the air
is. A cleaner environment helps us stay healthy and feel better.

® But health is not only about the body:.
Our feelings and relationships matter too. Even if we eat well

Fig. 2.3: Two different
playgrounds

and live in a clean place, we may not feel good if we are lonely
or upset. Spending time with friends and family, talking,
laughing, and having fun help keep our minds healthy too.

2.3 How Do We Know That We Are Unwell?

Our body usually works in a certain way to keep us healthy. When we feel unwell, it
means something inside us may not be working as it should. We may have symptoms, such
as pain, tiredness, or dizziness, and signs like fever, rash, high blood pressure, or swelling
that indicate we are unwell. A symptom is what we feel (like pain), while a sign is something
that can be seen or measured (like high body temperature when we have fever). These help
doctors understand what might be making us unwell.
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2.4 Diseases: What Are the Causes and Types?

A disease is a condition that affects the normal working of the body or mind. It can
happen when one or more organs or organ systems stop functioning properly. Some diseases
are caused by germs like bacteria, viruses, fungi, worms, or even by protozoa
(single-celled organisms). These disease-causing organisms are called pathogens. Other
diseases may result from poor nutrition or an unhealthy lifestyle. Some diseases last for a
short time, while others can continue for a long time and need regular treatment or care.

Diseases can be grouped into two major types

Diect contact based on their causes and how they spread:
/@\ ® Non-comuunicable “diseases— Some
- . - By air gl . . .
/—Vﬁﬁi ’D B e g (1) diseases, like cancer, diabetes, or asthma, are not
_;\* 4t caused by pathogens and do not spread from one
v By el 3
<l > & person to another. They are usually linked to

- i insetts ] . ° .
T %% Mosgito IE=T lifestyle, diet, and/or environment.
: W ® Communicable diseases— Diseases caused by
W Healthy person

Infected person

pathogens are called communicable diseases. They
Fig. 2.4: Common methods of can spread from one person to another. Some
transmission of diseases examples of communicable diseases are typhoid,

dengue, flu, chickenpox, and COVID-19.
In recent years, non-communicable diseases (NCDs) like diabetes, heart disease,
and cancer have become more common in India. This is happening because of changes
in how people live — such as eating more processed food, getting less exercise, and

living longer lives. Today, most deaths in India are caused by NCDs. Understanding
the difference between these two types helps us know how diseases spread and how to
prevent them.

2.4.1 How are communicable diseases caused and spread?

All communicable diseases are caused by pathogens. These pathogens can enter
our body through the air we breathe or by consuming contaminated food or
water and more. But how do these pathogens spread from one person to another?

One common way is through air, when an infected person coughs or sneezes, or
through direct contact like shaking hands, or indirectly by sharing personal
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items of an infected person. Some of the communicable diseases spread through contaminated
drinking water or food. Some pathogens are also spread by insects like mosquitoes and houseflies
— these insects are called vectors (Fig. 2.4).

By understanding how diseases spread, we can take simple steps to protect ourselves and
others. Let us find out how these communicable diseases spread and how we can prevent them.

Activity 2.4: Let us find out

® Grade 8 students listed some common communicable diseases in Table 2.1 during a
community campaign and a library survey.

® Check the information listed by referring to books, trusted websites, or asking your science
teacher. Add any missing details.

® Study the table and think about what simple steps can help prevent each disease.

Table 2.1: Some common communicable diseases affecting
humans

. Causal  Siteof Preventure
Diseases . ) Symptoms
agent infection - measures

Diseases spread through the air

Common cold

Virus Respiratory ~ Nasal congestion Washing hands
and Influenza

tract and discharge, frequently, not
R cral sore throat, fever,  sharing personal
-.'.'_:*;v,;';’,':. cough, body ache items, covering the
.&? [ mouth and nose
Chicken pox  virys Respiratory  Mild fever, itchy ~ Complete isolation of
ﬁ ) tract, skin skin, rashes, the patient, covering
A blisters the mouth and nose,
.,- f“i b vaccination
Measles Virus Skin, Fever, sore throat, Isolation of the
Respiratory  and reddish rashes patient, covering
tract on the neck, ears  the mouth and nose,
and other parts of ~ Maintaining good
the skin hygiene, vaccination
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Tuberculosis
(TB)

Cough, fever,
fatigue, loss o
appetite, night

sweats

Avoiding close contact

¢ with TB-infected people,

covering the mouth and
nose, maintaining good
hygiene, getting vaccinated

Diseases spread through contaminated water and food

Hepatitis A

Cholera

Typhoid

Ascariasis
(roundworms)

Class 8

Fatigue, fever,
loss of appetite,

nausea, vomiting,
jaundice, pain in

the upper right
abdomen

Diarrhoea and
dehydration

Headache,
abdominal
discomfort,
fever, and
diarrhoea

Worms in stool,
loss of appetite,
poor growth,
diarrhoea,
weight loss,
anaemia

266

Drinking boiled
water,
vaccination

Maintain personal hygiene
and good sanitary habits,
consumption of properly
cooked food and boiled
drinking water, vaccination

Maintain personal
hygiene and good
sanitary habits,
consumption of
properly cooked food
and boiled drinking
water, vaccination

Maintain personal
hygiene and good
sanitary habits,
consumption of
properly cooked food
and boiled drinking
water

BIOLOGY
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Diseases transmitted by insects

Malaria Protozoa Skin, High fever, Use of mosquitq nets and
blood profuse repellents, wearing long—
sweating, sleeved clothes, control of
4 periodic chills mosquito breeding in and
around your home
Dengue fever  vjrus Skin, Fever, headache, Use of mosquito nets and
(Break bone blood muscle and joint repellents, wearing long-
fever) pain, nausea sleeved clothes, control of
AR mosquito breeding in and
¥ around your home, avoiding
areas with still water

By studying the Table 2.1, we can understand how infectious diseases spread and
how to prevent them. Here are some simple but important precautions:

® Keeping ourselves and our surroundings

clean. « Are diseases always

® Practising basic hygiene every day. caused by infections?

® Washing hands with soap and water to o Are any diseases

eradicated or eleminated?
remove pathogens.

® Covering our mouth and nose while
coughing or sneezing.
® Wearing a mask in crowded places provides protection.
® Avoid sharing of personal items like towels and handkerchiefs.
® Keeping our home, food, and water clean.
® Staying at home and resting when we are unwell helps the body recover and minimises
spreading the disease to others.
Some infectious diseases are caused by worms that live inside our bodies, especially
in the digestive system. They feed on nutrients and live as parasites — organisms that
live in or on another living being. These worms usually spread through contaminated

food, water, soil, or contact with infected people or animals.

Class 8 268 BIOLOGY



Qeozre TTe SR e

o885 B> 8o, 880 OS5 axdo, EFBen S0k 868 Qarbeden

DHOEDS By,  TE®O, LTS Do agen

3088 P8BS Seand $BoSE0, H 5odS® Hrdan
0eRHE)© &0 2HHBOD
Qodo(@osto

Qo axo

(BE &°S 5%6) I $8)o, 880 xS0, Fodtdy, eFspaden 50 &ess arbden

Sotioren Bk &Y TG0, TR Ve age

S%"QD@, D80 Boxko, & 50888 HB
iﬁ)&&)‘&)é&e) &0 SISO
Qcho®osko, & Qexy &)
[@romrey Aar8osEo

:aegé 2.10 oS Dodh&o TY0°, @OENTFEIED AP &R0 O TFEI Je
Rardomrs® Mo wfo VNS By, aE Y
FTPEEID o8 S0ggedd ePiEen GIRow:
® 38 B3 DI HBJTrOD Hghore A DESO IY JROT?
6oHESKo. . D BT VETPOSREEAT
0 (5885 (BT HODHFSD FeBosso. \ Soe? SN0 STRET?
® 6 adtrod STOACSEEIE Kay) SO
HB&® Jesoen éé)gséééo.
® SASYE S REIWISEO e S LB LB SFONSETAL)
® 6%{? 606 (Heees® SR, 3000 BELe ©odob.
® Hgh HOKD B Bren FoB JBHRE SHeH HoHETEREDE..
® 505 3ep, w0 HBA B Hlore o SiEo.
0 5% @S‘JSSK?SOTT" €)Y 2063 G0 Erod BESKo So $bBo ettt
0O BBLHL g6 wg&oiﬁm@& é@oiﬁm@é’i JSFBA0HS08.
S @oémwgc,ﬁaen S8 48808, éwsp?som ?égzég.ééé‘s QE008 HBrHe dg BenrHarow.
©9 DI Fotdr ok Soefderr #aron - wdr HEE £AS° Sor £0P ¥R
EHen. B HBen Ferdeaorr SenRBPP wiBSo, 5%, é)ég Soe 50 P8I gEyen Soe

20HH& Homodo TRO° S0

=

fo agcéoe» ao“gg)cﬁaﬁ

8% 81 269 ERELS




2.4.2 How are non-communicable diseases caused?
You learnt that non-communicable diseases like cancer, diabetes, and asthma are linked
to lifestyle, diet, and/or environment. They are the most common cause of death in India. In

ﬂ_‘-;’f{Nhat will happen if It—akg y Grade 6, you also learnt about diseases like scurvy,

;%2 _excess mount of lodine? /| anaemia, and goitre, which are caused by a lack of specific
b%ﬁk/ o ~ nutrients in the diet. These are called Nutritional
: deficiency diseases are also non-communicable.

Diseases such as cancer, diabetes, and asthma may often persist for a long time (more than
3 months) and are referred to as chronic diseases.

Diabetes is a common disease which is becoming more prevalent in adults as well as
children. In fact, India now has one of the highest numbers of people with diabetes in the
world. It often develops due to a combination of hormonal imbalances, unhealthy eating
habits, lack of physical activity, being overweight or obese, and other reasons.

Let us learn more about the causes of non-communicable diseases and their prevention.

Activity 2.5: Let us survey

® Find out the three most common lifestyle-related diseases in your neighbourhood

® Talk to a doctor, nurse, health worker or even a family member who knows about
health and what kind of lifestyle changes can help prevent or manage these diseases.

® You can also consult trusted health websites, books, teachers and doctors.

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

Table 2.2: Non-communicable diseases

S.N Name of common Signs and Suggested
-NO lifestyle-related diseases symptoms lifestyle change(s)
1. Obesity Eating a balar}cgd
diet and exercising
regularly
2. Diabetes ® Frequent
urination
® Excessive thirst
® Weight loss
® Tiredness
® Slow healing of
wounds

3. High blood pressure

Class 8 270 BIOLOGY



2.4.2 ©FoENE TogEoen A SRow?
5595, Hr805050 LB 35 <508 OIOEMLE ageden BH839, w0 $o8050 /S
830"52668@058 S0EHE GTHCHA FaiYet) BeBTHD. PESRI0 e 1 ©&508 iTateln)
P S e 580, 65 SS5KSE (0&55, 6é§’5°?6§ S8 meanésd
3% 085 ate 5508 | S0 5500 1HB0Y B o> BB, wiFsos?
§| DHHH08? | AgR PR BS Sy 1 Sardzran. DB FEEEEE™0

ngéoen Q) oD LB 2 & éota" OT0(ENE TgEHen. TXG, S0 SO eI 50
wg?ﬁ)en BB @é)&zé 00 (3 Jve Lod 9?.)2726) SrhEeon B HED égs@é véﬁpw@éo
20D,

S0 ?btoﬁoé% SO %}g@@s &P aéagyzérv BIS) &8 JPEED N6 TERR8,
@J‘cﬁoiﬁo@’s Sabsro &0 ‘éospé PESE0STY ‘Dé)&ém &OR. 53585&@ @6263&3@56, @Uﬁ‘s@‘éé@é
e955865) T, OGS (B BEPSE0, 0968 ) T &S00 HOX 8BS e Swand
$L 96 BB @é’)zée)g RotEod.

OFOENE TEHeD DO & JeBes HBON BoE BevddHowro.

%éego 2.5: éés 3::5;0

® o [BHERBEHS €3 07D @ééoé BSniletx) a§2626§€) L0205 a5°§€,ﬁne>263 ERP508.

o @85@30 00D BRI G°§5, N @55@3 S°6§é§° B Heno éa&é&)és Soee ol Bt S
DO DeBoNTrIE S QEREPONER8 derod B553D EouenISRSovtalslor B8l

e 5H% 8)%‘56(‘5(%3 @SSK?S I 2eden, HJseen, t%@vcp'go‘éwoa SO Senge Bt HoRAONHEY).

) a’aééé 2.2 HrBobod HBakn £5530 SowohSs T B0 HdoE Benosiod.

DES 2.2: OPOEWE Tgroen

Fetes X530 Howodd dodoren $0cw  “rQodndd £5530

.. 0 DS oee 507%5)
Db 955880 B0
l. e&seoseado LBk (Bsho EHBone
508500 Baho
9. $r55Bi0 0 S5 L BAILS
® oHE o
® 25 Sfco
0 oodd
®  reoiren Ixpbre
Joed&o

3. B8 55Dk

8% 8158 271 ERELr



Be a scientist

Dr. Kamal Ranadive (1917-2001) was a pioneering biomedical
researcher. She studied how hormones and certain viruses are
linked to cancer, helping improve its treatment and prevention.

.4 Herworkalso showed how tobacco, diet and pollution can raise
1 the risk of cancer, highlighting the importance of a healthy
I lifestyle.

2.5 How to Prevent and Control Diseases?
You might have heard the phrase ‘Prevention is better than cure.’ It is important to protect
ourselves from both communicable and non-communicable diseases.

Activity 2.6: Let us read

Odisha — community-led sanitation, campaign

In Bhadrak district, Odisha, a community sanitation campaign helped more people build
and use toilets. This reduced open defecation significantly, and improved child health, with
fewer cases of diarrhoea and infections.

What do you infer from this case study? Simple steps like good sanitation can greatly
reduce the spread of communicable diseases. Find about such community campaigns held
in your location. Share in your class and discuss with your peers about the impact of such
Initiatives.

Ability of the body to fight diseases

You would have noticed that some people get sick more frequently than others, although
living in a similar environment. Do you know why? The natural ability of our body to fight
diseases is known as immunity. Our body has a special system called the immune system
that helps fight against diseases.

You might have taken some drops or injections in your childhood to protect yourself
from certain diseases, such as polio, measles, tetanus, and hepatitis. These are vaccines that
help prevent serious infections caused by viruses and bacteria.

A vaccine helps our body fight certain diseases by training the immune system to recognise
and attack harmful germs. providing what is known as acquired immunity — protection developed
after exposure to a pathogen or a vaccine. Vaccines can be made in different ways — from weakened
or dead pathogens (like viruses or bacteria), or from inactive or harmless parts of the pathogen.
Some newer vaccines instruct our own body cells
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to make a harmless part of the germ.
which our immune system then learns to fight. For example, a tetanus shot, often

given after an injury protects against infection by the tetanus-causing bacteria. It contains
an inactivated bacterial toxin that helps the immune system develop protection without
causing the disease.
Do you know when the first vaccine was discovered?
Edward Jenner and the smallpox vaccine

Smallpox was a deadly disease that caused blisters and killed millions. A milder disease
called cowpox, seen in cows, could also infect humans. In the late 1700s, English doctor
Edward Jenner discovered that people who had cowpox did not get smallpox. This led to
the invention of the first vaccine and helped protect people from smallpox.

Our scientific heritage

Long before modern vaccines, India had a traditional method called variolation to
protect against smallpox. It involved using material froma smallpox sore to scratch
the skin and create a mild infection and build immunity. People who performed
this practice were known as teekedaars.

Think like a scientist

Observations

Jenner observed that milkmaids who had cowpox did
not catch smallpox, likely because the two viruses are
related.

Hypothesis

Content in the pus of cowpox blisters protected people from smallpox.

““ Experimentation

. He tested this by injecting cowpox sap into a boy,
;_ﬁ who later showed no illness when exposed to
‘== smallpox.

Countries Reporting Smallpox Cases (1950-1980)

He found that people who were
infected with cowpox sap were

Number of countries reporting
disease cases

A 504 /1 965: Vaccination program started
now resistant to smallpox. 40-
Application pos 1675 Smalpox
Mass vaccination eventually = %1 =~ ™ /
NCINEUNCERECIN R W B U TR WE R
worldwide.
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Vaccines are one of the most effective ways to protect people of all ages — from infants to
the elderly — against many serious diseases. They help prevent illnesses, reduce the spread
of infections, and save millions of lives every year. It is important to remember that vaccines
are preventive, not curative — they can help minimise serious diseases before they happen,
but do not treat them once someone is already sick. Some people may fear or doubt vaccines,
but scientists and doctors carefully test them for safety. Getting vaccinated not only protects
you but also the people around you.

Ever heard of..

Zov

)+ MAKE IN
INDIA India’s Role in Vaccine Production

(..%. VACCINES 28 , -
0BT hE for TheiNaTa India is one of the world’s largest vaccine

VACCINATIONS

24 croro doses supplied producers. It manufactures vaccines on a
o over Caounkres undar
‘“accine Maitri

massive scale and supplies them to many o
countries. Indian vaccine companies
played a key role during the COVID-19
pandemic and continue to support global
health efforts.

Be a scientist

Dr. Maharaj Kishan Bhan was a well-known Indian doctor and
scientist. As Secretary of the Department of Biotechnology, he
helped promote science and innovation in India. He played a key
role in developing the Rotavirus vaccine, which protects children
from diarrhoea. He believed in using research to create affordable
healthcare and made a big difference in India’s health and
biotechnology sectors.

2.5.1 Treatment of diseases

If our immune system fails to protect us against an infectious disease, we fall ill and need to
visit a doctor. The doctor may give us medicines called antibiotics, which kill the bacteria
that might have caused the disease. Antibiotics work only against bacterial infections because
they target parts of bacterial cells that are different from human or other animal cells. They
do not work against viruses or diseases caused by protozoa.
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Think like a scientist

Discovery of the first antibiotic, Penicillin and Tetracycline
Penicillin was discovered in 1928 by Alexander Fleming, a
bacteriologist from London. While studying harmful bacteria, he
noticed that a mould on a discarded petri dish stopped the bacteria
from growing. He realized the mould released a substance that killed
the bacteria. This chance discovery led to the discovery of penicillin,
the first antibiotic used to treat bacterial infections.

Discovery of Tetracycline :

Dr. Yellapragada Subba Rao, born in 1895 in Bhimavaram of Andhra
Pradesh, was a biochemist. He discovered many drugs(medicines).
He is called a “Wizard man of the wonder drugs”. In his childhood,
he lost his brother due to disease plague. He felt very sad and decided
§ to find a medicine for that disease. Finally, he discovered tetracyline
to cure plague.

Though antibiotics are effective in protecting us against bacterial infections and have saved
millions of lives since their discovery, their indiscriminate use has led to a decline in their
effectiveness (Fig. 2.5a). Nowadays, there are news headlines about antibiotic resistance, a
phenomenon where bacteria that were earlier killed by a given antibiotic are found to survive
and multiply despite treatment with that antibiotic. This makes common infections harder
to treat and increases the risk of complications, prolonged illness, and even death.

How does antibiotic resistance spread in society?
Taking antibiotics when not needed

i s' L Development of resistance _ Deyelopme?nt af
& - Y inals resistance in the
_DL c -.- ‘m the bacteria in animals || human body

o w““iq |n| Antibiotics

(6o
Spread througk
animal food
Spread into the products . 7 -
soil through farm How resistant How resistant May have severe
fem";gﬁﬂ?emmal thtr,gl?eh"al spreadd bacteria spread illness and
ugh plants an receive care in
animal products through humans the hospital
Spread of
resistant
bacteria to Spread
the directly to
community other patients
Reaches the human ortll?g;eg?]ﬂy
digestive system S d in th
Patients HISaCIn g
through crop r'\ome w hospital through haﬂ}lﬂg?sre
products contaminated

surfaces

Fig.2.5(a) spread of antibiotic-resistant bacteria in community
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Activity 2.7: Let us infer

®  Study the infographic given in Fig. 2.5b. How do you think the antibiotic
resistance has been developed in bacterial pathogens? What precautions may
be taken to r antibiotic resistance?

® To tackle the problem of antibiotic resistance, we must use antibiotics wisely-
only when prescribed by a doctor, in the correct dose, and for the right duration.
Avoiding unnecessary use helps prevent the rise of resistant bacteria and keeps

antibiotics effective for future generations.

HOW BACTERIA BECAME RESISTANT TO ANTIBIOTICS?

KUY
Few bacteria The antibiotic
develop resistance : resistant bacteria )
. kill bacteria causing « over. | transfer antibiotic
illness, they also | . resistance to other
" kill good bacteria e ey bacteria, causing
protecting the body . P more problems.
. frominfection.~ |-
( Are you giving antibiotics [’f\’o No, do not give antfbwtié\

to your cattle? \ m}ectmn to your cattle.

8 You must get a
{"l prescription from a
doctor., ) \

Na Iam not usmg any :

: r_ Tt will develop antibiotic
antibiotics. .

" resistance otherwise. |/

Fig2.5 (b): Development of antibiotic-resistant bacteria and preventive measures
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Traditional medicine systems like Ayurveda, Siddha, and Unani have been used in
India for many years to manage common health problems. They use natural substances like
herbs, oils, and minerals for managing illnesses and promoting recovery, and focus on a
healthy lifestyle and balanced diet. While these systems can help with some conditions, and
are useful for everyday well-being, they may not be effective for all diseases and at all
stages.

Therapies for non-communicable diseases focus on managing symptoms and improving
quality of life through medication, lifestyle changes, and rehabilitation. Early diagnosis and
continuous care are key to control the disease progression and prevent complications.

Snapshots V)

¢ Health means complete physical, mental, and social well-being — not just the
absence of disease.

¢ Being happy helps us stay active and healthy, and good health also improves our
mood. Health and happiness are closely related.

¢ A disease affects the normal working of the body or mind.

¢ Symptoms are what we feel (like pain or tiredness); signs are what can be seen or
measured (like fever or rash).

¢ Non-communicable diseases like diabetes and heart disease are caused by lifestyle
and environmental factors, not germs. They can often be prevented with healthy
habits, lifestyle changes, and regular exercise.

¢ Infectious diseases are caused by pathogens like bacteria, viruses, or worms.

¢ Our immune system helps protect us from harmful pathogens.

¢ Vaccines train the immune system using dead, weakened, or harmless parts of a
germ to prevent disease.

¢ Diagnosis and treatment are important for managing and curing diseases.
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Keep the curiosity alive

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

<
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K78 w0 Y Py TV
Cold and flu Typhoid Diabetes Asthma Chicken pox

2. Diseases can be broadly grouped into communicable and non-communicable diseases.
From the options given below, identify the non-communicable diseases.

(i) Typhoid (i1) Asthma (iii) Diabetes (iv) Measles
(a) (1) and (i1))  (b) (i1) and (iii) (c) (1) and (iv) (d) (i1) and (iv)

3. There is a flu outbreak in your school. Several classmates are absent, while some are
still coming to school coughing and sneezing.

(i) What immediate actions should the school take to prevent further spread?
(i1) If your classmate, who shares the bench with you, starts showing symptoms of the
flu, how can you respond in a considerate way without being rude or hurtful?
(ii1)) How can you protect yourself and others from getting infected in this situation?
4. Your family is planning to travel to another city where malaria is prevalent.
(1) What precautions should you take before, during, and after the trip?
(i1) How can you explain the importance of mosquito nets or repellents to your sibling?
(111)) What could happen if travellers ignore health advisories in such areas?

5. Your uncle has started smoking just to fit in with his friends, even though it is well

known that smoking can seriously harm health and even cause death.

(1) What would you say to him to make him stop, without being rude?

(i1) What would you do if your friend offers you a cigarette at a party?

(i11) How can schools help prevent students from indulging in such harmful habits?

6. Saniya claims to her friend Vinita that “Antibiotics can cure any infection, so we don’t
need to worry about diseases.” What question(s) can Vinita ask her to help Saniya
understand that her statement is incorrect?

7. Imagine you are in charge of a school health campaign. What key messages would
ou use to reduce communicable and non-communicable diseases?

8. It is recommended that we should not take an antibiotic for a viral infection like a
cold, a cough, or flu. Can you provide the possible reason for this recommendation?

9. Which disease(s) among the following may spread if drinking water gets contaminated
by the excreta from an infected person?

Hepatitis A, Tuberculosis, Poliomyelitis, Cholera, Chickenpox.
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10. The following table contains information about the number of dengue cases reported
in a hospital over a period of one year:

S.No 1 2 3 4 5 6
Bt January February March April May June
No. of dengue cases 10 12 15 18 22 a0
S.No 7 8 9 10 11 12
Month July  August September October November December
No. of dengue cases 65 65 65 30 30 20

Make a bar graph of the number of cases on the Y-axis and the month on the X-axis.

Critically analyse your findings and answer the following:

(1) In which three months were the dengue cases highest?

(i1) In which month(s) were the cases lowest?

(ii1)) What natural or environmental factors during the peak months might contribute
to the increase in dengue cases?

(iv) Suggest a few preventive steps that the community or government can take before
the peak season to reduce the spread of dengue.

11.  When our body encounters a pathogen for the first time, the immune response is
generally low but on exposure to the same pathogen again, the immune response by
the body is much more compared to the first exposure. Why is it so?

Discover, design, and debate

® Read about Indian scientists like Suniti Solomon, Asima Chatterjee, Dr. Yellapragada
Subbarao, Dr. Mary Poonen Lukose for their contributions in the field of health and
diseases.

® The deadly disease smallpox was eradicated by vaccination. Discover how this was done
and why it worked. Debate whether everyone should be required to get vaccinated to
protect others.

® According to current guidelines, learn the correct sequence of steps for performing
cardiopulmonary resuscitation (CPR) on an adult in case of sudden stoppage of breathing.
School may invite a doctor or a professional to demonstrate a mock drill.

® Invite a doctor to the school. Students may be encouraged to interact with the doctor on
the issues of malnutrition, under-nutrition, and over-nutrition.

® Ifyou are given an opportunity to create a health card, what all would you like to include
in it. Create your own health card and have discussion about it.
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Nature’'s Harmony

[ Learners will be able to:

e Define the term "ecosystem."(CG-3)

e Identify the differences between biotic (living) and abiotic (non-living)
components within a given ecosystem.(CG-3)

Describe the different trophic levels.(CG-3)

Interpret a food chain and a food web.(CG-3)

Identify different types of ecosystems.(CG-3)

Respond to the imbalances in an ecosystem due to the human
® interference.(CG-6)

 Probe and Ponder

® How might the loss of forest cover and changes in rainfall patterns lead to elephants to enter
human farms and villages?

® Imagine you are a tree in a dense forest. What kind of relationships would you have with
water, sunlight, other animals, and other components of the forest?

® Do you think the Earth can thrive without humans? Can humans survive without the earth?

® [ftwo kinds of birds compete for the same fruit, how might their way of living change over time?

® Can human actions cause natural disasters?

® Share your questions

GBP1FS

Elephant Corridor
Special Area for

Elephants to Roam
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In several parts of India, particularly in states like Odisha, Jharkhand, West Bengal, Assam,
Chhattisgarh and even in our state elephants often enter farms and villages. When vegetation
is scarce and waterholes dry up in their natural habitat, elephants may wander in to nearby
farms or plantations in search of food like bananas and sugarcane. This can lead to in crop
damage and at times, even harm people and domestic animals.

Changes in rainfall and temperature affect vegetation. Cutting down trees for
constructing roads and buildings makes it worse. This leads to the shrinking and drying of
forests, the natural home of animals. When forests cannot support wildlife, animals tend to
move into human habitats. Elephants are adapted to forest life, but sudden changes make it
hard for them to survive. Wildlife ecologists have identified corridors in many parts of the
country to allow safe movement of animals. These corridors connect forest habitats, enabling
wildlife—such as elephants to travel in need between large forest areas without coming
into conflict with human settlements.

This chain of events shows how closely nature’s elements are connected. To understand
such interconnections, we must study the components of our environment. What are the

components of environment?

You have learnt in General Science Grade-6 chapter ‘Diversity in the Living World’ that
different habitats have different kinds of plants and animals. A habitat is simply place where
an organism lives. It could even be just the bark of a tree. The plants and animals interact
with each other and adapt to survive in the surrounding conditions they live in. Explore two
nearby habitats and identify both the living organisms and the non-living components in
each.

CAetvySliletuseplore

Caution: Explore the habitat in groups with your teacher.
® Identify two habitats in your surroundings.
® These could be any two of the following a pond, a forest, an agricultural farm, or even
a large tree like banyan, mango.
® List the living beings and non-living things that you observe in these habitats.
® Record your observations in Table 3.1
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Living beings Non-living things

Fish Water

(b Forest habitat
Fig. 3.1: Two types of habitats

Living beings Non-living things
Plants Soil
Grass
Trees

Birds

What common characteristics do you observe
in the two habitats in Activity 3.1? The
similarities are that both habitats have living
beings as well as non-living things. However,

= the types of living beings are different and the
- non-living things also vary. The living beings

you have recorded in Table 3.1 are termed as
the biotic components and non-living things
as the abiotic components of a habitat. Have
you ever thought of why some organisms live
on land while others live in water? Every
organism needs specific conditions to survive.
From this activity, you can see that different
habitats offer different living conditions.

In Activity 3.1, you listed fish as a biotic
component of the pond. How do fish survive
in a pond? A pond provides food, oxygen,
shelter, and space to grow — conditions
essential for survival of organisms. Fish obtain
their biotic needs, such as food, from small
plants and animals, and abiotic needs, such
as oxygen, from water.

Other animals also inhabit the pond, such as



g0 3. 16%) Both earred® b KHA0DS
5°<‘55°KJ5 .ogsawen DWB? Bok wPIFeSTY
PEPSgEn o3 SdPen wearn @é:@e:o
S05E00. ®ond, Ve Fseen 3356m°263 S8
" 29 B st Gotrom. SES 3.165 ot
T S35 B 9o e eararaed $02050dS
| €5 woeror MIr QD woerer MmIr
$0KBoard. 5 dHen. Jopd, IHVB0E
= 008 VBE* DotHto ASVFT B> @
(a) S& @™o & DoTT? (H8 B HoXorE PAOSTRE VY
) ' 5B @B, S E¥o T, 3B earRren
ST EIS oY S0 OB N
1150008,
g0 3. 185, S SHed ok SR
©oForr HEYTNB. Bden Feds® e Koo
FAFon? 28 Bod @ifbo, 8], Jado
$oBaw 2BNEAS SN Jerd) ©obH0l - 83
EDo KL ©BIERS K)@%éoe:o. Sdew
5850 $o& B Yowodd wddored O Iwgen
(b) & eea% ' $B5D 2208050 o0& R SRS Sézﬁ
Sér0 3 1 BocHd Soer escoToen K02058 ©SdTre I8 Lod Sotheeon.




frogs, fresh turtles, snakes, dragonflies, mosquitos, snails, and ducks, along with plants like
algae, diatoms, duckweeds, and lotus. They all interact with the other living beings and
non-living things present in the places where they grow and thrive.

Each habitat has biotic components and abiotic components such as air, sunlight, water,
temperature, and soil. Different organisms living in the same habitat may use the resources
in different ways. A forest might be warm during the day and cool at night. A snake that
comes out at night and a rodent active during the day both live in the same habitat, but they
face different conditions. This is how living organisms coexist in harmony in the same
habitat.

rEver heard of ....

Animals which are active during night are called Nocturnals. For example, Cats, Rats,
Bats, Owls, crickets, firefly and fishes like cuttle fish etc. These creatures generally have
highly developed senses of hearing, vision and smell. Animals like bats, emit a high pitched
sound which bounces off objects to find prey or protect from predators. Some desert animals
become Nocturnals in order to escape extreme day time heat, eg, Fennec Fox.

You have observed fishin a pond in Activity 3.1. Did you see only a single fish? Most
likely, you may have seen many fish of the same kind. This group of fish of the same kind
living together in a pond habitat is called a population of that particular fish. In this way,
we can observe and record populations of different kinds of organisms in a single habitat.

Aty 32iletusrecord

We can understand the population of a particular type of plant or animal by counting them
at a given place and time.

® Divide students into four to five groups.

® Each group may identify any two organisms, plant(s) or animal(s).

® Mark an area of 1 m x 1 m in your school garden.

® [dentify four organisms in this area, and count their numbers.

® Record the number of the organisms in Table 3.2.

® Compile the data from all groups.
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Plant 1 20

Plant2 : 05

Animal 1 :

Animal 2 : |
In the given example, there is a population of 20 plants and is only 5

plants in the same 1 x 1 m? area.

From Activity 3.2, we can explain that the population is a group of the same type
of organisms in a habitat at a given time.

Can a habitat have only one type of living organism? What might happen then? If
all organisms are the same, they would have the same requirements-food, water, space-
leading to competition and possible scarcity of resources. What else do you think could
happen?

In Activities 3.1 and 3.2, you observed that different group of organisms live
together in a habitat. A community comprises different populations sharing the same
habitat. The biotic components of a habitat, such as the plants, animals, and
microorganisms together form the community. These organisms interact and depend on
one another for survival.

You may have seen brightly coloured flowers blooming around you. Have you
ever looked closely at their parts? A flower has a stalk, green leafy structures

called sepals, coloured petals and two reproductive parts.
different flowers. This process is called pollination
(Fig.3.2). It is essential for the formation of fruits

and seeds. Fig. 3.2: Insect
pollination

Carpels (female) and stamens (male). Stamens
burst release yellow dust like pollen grains. Wind,
‘water insects, bats and birds helps carry pollen
from the stamens to the carpels of the same and
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Let us find out the role of different organisms in a community.

Aty 33 Letusrecord

® Researchers conducted a study to see how fish in ponds affect seed production
in the plants nearby. They observed two ponds — A with fish and large number
of flowering plants around it; B without fish and fewer flowering plants around
it (Fig. 3.3). Think of a reason for these observations.

Pond A

Fig. 3.3: Pond A with fish and Pond B without fish
® Compare the number of dragonflies, bees, and butterflies in both the ponds. Do

you find any relationship between the number of dragonflies and bees/butterflies?
We observed that in Pond A (with fish) the number of dragonflies were less as

compared to Pond B. Why?
Bee
® Fish eat dragonfly larvae, so ponds )

with fish had fewer dragonflies.
® Dragonflies usually eat flies, bees and
butterflies With fewer dragonflies,

more bees, flies, and butterflies were
found. These insects help pollinate
flowers from nearby areas moving
pollen from one flower to another,

which helps plants produce seeds.
® So, flowers near ponds with fish may Fig. 3.4: The red arrows represent the

produce more seeds than those near direct effect and green arrows

ponds without fish represent the indirect effect
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® What does this study show? How does the population of fish in a pond affect the seed
production in nearby plants?

® This study shows how biotic components (fish, dragonflies, pollinators, plants) and
abiotic components (temperature, water, nutrients) interact with and affect each other
(Fig. 3.4). Similarly, can overfishing by humans change this balance? How do you
think it may affect the living and non-living parts of the habitat?

In General Science, Grade 7, you learn about how
plants and animals need air, water, soil, and sunlight
to grow. Living organisms, or the biotic community,
depend on non-living things, that is abiotic
components for their survival. Plants and animals also
depend on each other for nutrition, respiration, and
reproduction. These are interactions among the biotic
components. Both types of interactions — among
biotic components, and between biotic and abiotic
components — are important for survival in any Fig. 3.5: Biotic and abiotic
habitat. interactions

Look at Fig. 3.5, and try to identify interactions among biotic components, and between
biotic and abiotic components based on your learnings till now.

TSIy 0

® Based on the given criteria, identify and describe the interactions between biotic and

abiotic components shown in Fig. 3.5.

Criterion 1

Interactions between abiotic and biotic components. These may influence life processes
like nutrition, respiration, and reproduction in biotic components.

Criterion 2

Interaction between two abiotic components these may influence the physical

characteristics of a habitat.
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Criterion 3
Interaction among the biotic components. These may influence the availability of
resources needed for life processes like nutrition, respiration, and reproduction.

® Relate your learning with your observations.

® Record your observations in Table 3.3 at the appropriate places. Table 3.3 is filled

with examples for your reference.

Earthworms live in The day temperature is high due A frog eats insects.

moist soil. to the bright sunlight.

Many microbes are Water is evaporating fast A water snake eats fish.

present in the pond. due to the sunlight. '

A fish lays eggs in Air current is blowing Frogs and fish may

water. slowly on the water compete for small insects
surface creating gentle larvae.
waves.
The soil near the pond is A fish lays eggs in water near
moist. vegetation to protect them from

other fish or frogs.
L]

In Activity 3.4, you understood different types
of interactions occur within a habitat. From this,
you can infer that the biotic components (plants,
animals, and microorganisms) and the abiotic
components (air, water, soil, sunlight, and
temperature) in a habitat interact with each other
to form an ecosystem. Organisms in an
ecosystem interact with abiotic components for
food, shelter, and protection. Different
communities of living organisms interact with
abiotic components in an ecosystem. There are
two main types of ecosystems in nature.
Fig. 3.6: Overlap of terrestrial and Aquatic ecosystems include ponds, rivers, and

aquatic ecosystem lakes while terrestrial ecosystems include
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forests, farms or even large trees like banyan, mango, or pilkhan.
Hence, ecosystems can be large or small. Can you find overlapping
ecosystems in Fig. 3.6?

Fig. 3.6 shows an overlap of different terrestrial and aquatic Individual

ecosystems. In this figure, you can see a small river (an aquatic P .

ecosystem) along with mountains, forests, grassland, and farmland,
which are examples of terrestrial ecosystems. Farmland is a human-
made ecosystem. These ecosystems are interacting with each other
at any given point. Population

In Activity 3.4, we have seen the importance of the components
and their interactions in an ecosystem. For example, sunlight, carbon = 4
dioxide, and water are essential for producing food in plants; soil I
provides medium and essential nutrients for plant growth; air
provides oxygen for respiration in plants as well as animals; water
is essential for all living organisms. This shows how living organisms
depend on the non-living component of an ecosystem. Just as biotic
components depend on abiotic components, abiotic components also
depend on biotic components. For example, plants release oxygen
during photosynthesis, roots hold soil in place and prevent erosion, | =
and plants retain soil moisture and help cool the atmosphere.

You can identify and study any ecosystem in your surroundings ;
and observe different types of interactions among the biotic and Ecosystem
abiotic components. While studying biotic interactions, notice how Fig. 3.7: Individual
organisms depend on each other for food. to ecosystem

ctivityssetwelasiy

Observe Fig 3.1b, which illustrates a forest ecosystem.
® Study the picture carefully and spot the organisms listed in Table 3.4.
® Using the internet or your school library, find out what do these organisms eat.
® Record your observations in Table 3.4 by identifying whether each organism feeds
only on plants and plant products, only on animals, or on both.
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Deer

Horse
Vulture
Bengal Fox
Bird (Shikra)
Squirrel
Mouse
Mushroom

Tree

Fig. 3.8: Food

chain

Grass and leaves
of plants

Only on plants

Yes

How do plants get their food? As you know, plants make their own
food by the process of photosynthesis. Thus, they are called producers
or autotrophs (auto=self + troph=food).

Organisms that cannot produce their own food and depend on
other organisms for their food are called consumers or heterotrophs
(hetero = other + troph = food). List the heterotrophs from Table 3.4.

Organisms that eat only plants are called herbivores, such as
deer and hare. Those that eat only animals are carnivores, such as
leopard. Organisms that eat both plants and animals are omnivores,
such as crows, foxes, and mice.

CEEEETITETT 0

In Activity 3.5, we learn about the feeding relationship among organisms.
How can we make linkages with the feeding relationship among organisms
in a given ecosystem?
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Activity 36 Let us ink (relate)

® Take an example of a grassland ecosystem.

® Consider the following organisms that we can spot in a grassland
ecosystem: grass, frog, hare, fox, grasshopper, snake, and eagle.

® In Fig. 3.8, a relationship of who eats whom is shown among some of
the organisms.

® Draw the feeding relationships for the remaining organisms by adding

arrows, similar to those in Fig. 3.8.

In Fig 3.8, you can see that the grass is eaten by the hare and the hare
is eaten by the fox. This is a representation of a food chain‘in a grassland
ecosystem. Which is another food chain that can be drawn for the organisms
given in this activity? One example may be as follows:

Grass — Grasshopper — Frog — Snake <> Eagle

The interactions between biotic components based on feeding
relationships can be represented in the form of a linear chain. A food chain
is a simple sequence showing ‘who eats whom’ in an ecosystem. One such
example is given in Fig. 3.9.

chain in a grassland

Fig. 3.10(a) represents a crop field with millets,
mouse, and eagle.
® Count the number of each type of organism
in Fig. 3.10(a).
® Make a table and set a number in the table

—af
LA
VY
. M %
against each of the organisms. Fw% %% %
¥ g%

~atap —~atgy
Lo A B
¥ AR

® Arrange the numbers in the ascending order,
consider the highest number at the base and %
the lowest at the top. ' _

® Place the mouse, millet, and eagle %%%# %%% %%‘%
appropriately in Fig. 3.10(b).

® What figure do you get? It looks like a  Fig. 3.10: (@) Food chain of millet,

pyramid. Complete the pyramid in Fig. mouse, and eagle in a crop field
3.10(b).
Each organism in a food chain has a specific position, called a trophic level (troph
= food):

® Producers (like green plants) are at the first trophic level.
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® Herbivores (like hares and deer) are at the second level.
® Small carnivores (like frogs) are at the third level.
4 A ® Large carnivores (like tigers or vultures) occupy the next level.

/%""‘ / _nd link

® Look at Fig. 3.11.
Fig. 3.10: (b) Food chain ® Look at the figure and put more arrows for

represented in a pyramid the missing relationship of ‘who eats whom’.

Vi How many other organisms might be
= connected to one organism through a feeding
relationship in an ecosystem?

Look at Fig. 3.11, and observe the
relationship between different food chains in
an ecosystem. Are these food chains
interlinked? Each of the organisms may be
eaten by two or more types of organisms.
Thus, in an ecosystem, the food chains are
interlinked with each other to form a network,
called a food web.

You know that living organisms
grow, perform many functions, develop, and
die. During their life cycle, organisms

produce a lot of waste, including dead matter
and food waste.

You may have seen small umbrella-like structures,
mushrooms, growing on dead plants or trees during the
rainy season (Fig. 3.12). These are a type of fungi that
grow on dead matter. Microorganisms like fungi and

bacteria break down complex substances in dead plants
Fig. 3.12: Mushroom growing and animals into simpler ones. This process returns

on dead organic matter
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important nutrients to the soil. You can also find tiny insects, such as beetles and flies, on
animal droppings — like elephant dung— as they help break it down and recycle nutrients,
back into the environment. This process is called decomposition and the organisms carrying
out the process are called decomposers or saprotrophs (sapro= rotten + trophs = food).
Plants grow in soil and many of the nutrients in soil come from the decomposition process.
Thus, decomposers play an important role in recycling nutrients. In nature, nothing is wasted
— everything is reused. Does nature really waste anything?

India is a country with diverse habitats and seasons. Many migratory birds fly
thousands of miles and reach different habitats in India. They migrate from different
parts of the world to avoid harsh climate, and in search for food. Birds not only
enhance the aesthetics of those habitats but also play a significant role in keeping
the balance in an ecosystem as pollinators or seed dispersers along the path they
migrate. This way they link two habitats. These birds are predators of insect pests
and help farmers to control pest populations, and indirectly help in healthy crop
growth. Migratory birds, During the winter, birds such as Greater Flamingos and
Siberian Cranes migrate to regions in our state like Pulicat Lake, the Nelapattu
Bird Sanctuary, and Kolleru Lake. Do you know which birds visit the water body
of Khichan village in Jodhpur district during the winter months? Collect postal
stamps and covers of migratory birds released by the Indian Postal Department,
and collect information about their place of origin and reasons for their migration
to different localities in India and more. Showcase the postal stamps in your science
laboratory/school library to popularise migratory birds.

TCH
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b -

0%

Look at Fig. 3.13. It shows how one small change can lead to many others. For example,
many plants in a pond start dying because of pollution. With fewer plants less oxygen will be

Class 8 312 BIOLOGY
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Plants die

produced in water which will lead to a drop in the fish
population in that water body. Reduction in fish
population will have cascading effects and there will be
less number of consumers in the pond. As a result, insects
will increase in number. These insects will spread to
nearby farmlands. This is how farmers will be compelled
to use pesticides to grow their crops which may again
adversely affect the environment. Further consequences

87 % A, | may emerge in the form of other environmental issues.
Planis get 73| What happens when we intervene in nature?

damaged by =\ &
pests

Fig. 3.13: One change In the 1980s, India was a significant exporter of frog
legs, especially of the Indian bullfrog (Hoplobatrachus
tigerinus) (Fig. 3.14). This large-scale harvesting led to
a decline in frog populations. Since frogs eat insects,
their reduced numbers resulted in a rise in agricultural
pests. This forced farmers to use more synthetic
pesticides, which harmed the environment, soil and
water quality, and affected the overall environmental
and human health. The Government of India banned
the export of frog legs to prevent further ecological
damage.

An ecosystem stays in balance when interactions among organisms and their
environment keep populations and resources stable. This balance is dynamic, not fixed, and
can be disrupted by natural or human-made changes.

Less oxygen

leads to another

Fig. 3.14: Indian bull frog

Besides feeding relationships, organisms also compete for
common resources like food, water, physical space, or
sunlight.

This competition helps control population size and
keeps the ecosystem balanced. Without it, one species could
multiply too much causing an imbalance in the ecosystem
(Fig. 3.15).

There are other types of relationships too. Based on the
example given in Fig. 3.16, what do you observe? Fig. 3.15: Competition among
a community in an ecosystem
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® Mutualism: Both organisms benefit. For
example: Honeybees and flowers.

® Commensalism: One organism benefits
while the other is not affected. For

example: Orchids on trees. ks

[y _.-" b
® Parasitism: One organism benefits while Orchid gets nutrition v Tree branch is
unaffected v

the other is harmed. For example: Ticks

on the body of dogs. ﬂ *
These interactions are all part of the A

mpl flife in an tem. The dog gets skin The tick feeds on
complex web of life in an ecosyste A g Bibod

Fig. 3.16: Different types of interactions
between organisms

Asir Jawahar Thomas Johnsingh (A.J.T. Johnsingh) was a famous
Indian wildlife biologist who helped us understand forest ecosystems
through the eyes of animals. He was a pioneer in studying wildlife
through modern tracking system. His research showed how predators

like tigers and leopards rely on prey, such as deer and wild boar, while
he was working in Bandipur National Park, Karnataka. He proved that a healthy
prey population is key to predator survival. He inspired many youngsters to study
wildlife and protect the forests and biodiversity of India.

We have learnt that biotic components and abiotic components of an ecosystem depend on
each other and support various life processes. Humans also benefit from ecosystems. For
example, forests provide fresh air, fertile soil, food, fibres, timber, and medicines. Similarly,
aquatic ecosystems provide water and food. Ecosystems also offer aesthetic and recreational
value. This benefits and supports our well-being and shows how closely nature and humans
are connected. However, when we overuse or misuse natural resources, we disturb the

balance in nature.
Now let us look at a real-life example of a threatened ecosystem — the Sundarbans.
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The Sundarbans have the largest mangrove forests §
in the world. Located where the Ganges and
Brahmaputra Rivers meet between India and i
Bangladesh, the Sundarbans’ forests and rivers are
home to various flora and fauna, many of which &
are endangered. The Sundarbans protect us by &
slowing down strong winds and waves during |
storms and floods. The trees also absorb carbon
dioxide from the air and release oxygen. Because {
of its importance, The United Nations Educational, = e
Scientific and Cultural Organization (UNESCO)

declared the Sundarbans a World Heritage Site in
1987. However, the Sundarbans (Fig. 3.17) are

under a serious threat. Mangrove trees are being cut for fuelwood and farming. Illegal
hunting and overuse of forest resources are a threat to the wildlife living there. Pollution
from industrial waste and untreated sewage in rivers are also damaging the water and habitat.
These human activities disrupt the natural way ecosystems work.

Similarly, other ecosystems across India are also under threat. Problems like
deforestation, overuse of natural resources, the spread of invasive species, unsustainable
land use, and pollution are damaging forests, rivers, scrublands, wetlands, grasslands, and
coastal areas. Know about the Coringa and Krishna Delta mangrove forests in Andhra
Pradesh.

How can we stop damaging forests, rivers, and wetlands? Think about what actions
you and your community can take to protect these important places.

Protected areas are parts of land or water set aside to conserve wildlife and their
habitats. India has many protected areas like national parks, wildlife sanctuaries,
biosphere reserves, and community conserved areas. These places help protect
entire habitats including endangered animals, birds, and many rare plants.
Famous examples include Jim Corbett National Park (Uttarakhand), Manas
National Park (Assam), Nilgiri Biosphere Reserve (Western Ghats), Chilka Lake
(Odisha), Eaglenest Wildlife Sanctuary (Arunachal Pradesh), Hemis National
Park (Leh), Keibul Lamjao National Park (Manipur), Pirotan Island Marine
National Park (Gujarat). Protected areas play a big role in saving nature for
future generations. In Andhra Pradesh Sri Venkateswara National Park,
Papikondalu National Park, the Seshachalam Biosphere Reserve, and others
are present.

Fig. 3.17: Mangrove forest in Sundarbans
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3.9.1 Human-made ecosystems
Humans have created artificial ecosystems like fish ponds, farms, and parks to meet their
needs. When well designed, these can help reduce pollution, support biodiversity, and provide
recreational spaces for people. Unlike natural ecosystems, these need human care and
management. Can you name any human made ecosystem in your area?
3.9.2 How do healthy ecosystems serve our farms?
Farming, a major livelihood in India, can become unsustainable if not managed well by
applying environment friendly farming practices. Humans have been practising farming
for thousands of years to grow food. As the population grew, our dependence on agriculture
increased. Between 1950 and 1965, India faced a food crisis due to low crop production. In
the mid-20th century, the use of tractors, machines, synthetic fertilisers, and pesticides helped
increase food production. This period is known as the Green Revolution. However, these
farming methods are now considered unsustainable because of the overuse of synthetic
chemicals, excessive groundwater extraction, and growing only one type of crop for
commercial gain. How do these practices harm both the environment and human health?
Many scientists believe that overusing pesticides and growing the same type of crop
repeatedly on the same land leads to soil degradation. Understanding ecosystems can help

us adopt better and more sustainable farming practices.

Ay 80 Letussuvey

Visit a nearby farm with your parents or teacher/interact with farmers in your community to
find out about the farming practices they adopt.
® Prepare a list of questions for farmers to find out the pesticides and other farm inputs
they use, and whether they reuse or recycle materials to improve their crops. Here are
some sample questions:
— How have your farming practices changed over time? And why?
— What effects do you notice when using synthetic fertilisers and pesticides?
— Have you seen any changes in soil health after using these synthetic fertilisers and
pesticides?
® Interact with farmers based on these questions. Based on your findings, prepare a

report.
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What inference do you draw from your interactions
with farmers?
Synthetic fertilisers and pesticides have played a

vital role in improving crop production and helped

, Y i h e B countries like India become food secure. However,
Fig. 3.18: Natural control of pests by their long-term use can affect the environment and
predators—Beetle feeding on pests soil health. Overuse of synthetic fertilisers may
reduce soil fertility by decreasing friendly microorganisms in soil and lowering organic
matter (humus), which helps bind soil particles. Without enough humus, soil becomes prone
to erosion. Also, it reduces the population of natural predators which ultimately increase
the population of pests (Fig. 3.18). Heavy irrigation and repeated ploughing can also disturb
soil organisms like earthworms and snails, which are important for maintaining ecological
balance.

Some pests may develop resistance to pesticides, making them difficult to control.
Growing the same crop repeatedly, known as monoculture, can reduce crop diversity and
affect pollinators, which are crucial for food production.

To make farming more sustainable, some farmers are exploring organic and natural
farming methods. These aim to reduce the use of synthetic fertilisers and support sustainable
farming, with minimal interference in natural ecosystems. Based on your learning, what
practices do you think can help farmers protect the soil, the environment, and our food

security for the future?

The ancient text ‘Vrikshayurveda’ emphasises on soil health and nourishment.
The text strongly advocates for the continuous nourishment of the soil through
organic manure like ‘Kunapa Jala’ (a liquid fertiliser made from animal and plant
waste by the process of fermentation; that breaks complex substances into simpler

ones) and other composted materials.
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%4 . Food chain

¢ A habitat is a place that provides the right conditions for an organism to live and

grow.
¢ Habitats have biotic components (plants, animals, microbes) and abiotic

components (air, water, soil, temperature).

¢ The interaction between biotic components and abiotic components in an area
forms an ecosystem.

¢ Ecosystems can be terrestrial (forests, grasslands, deserts) or aquatic (ponds, lakes,
sea, oceans).

¢ Organisms often classified as producers (plants), consumers (herbivores, carnivores,
omnivores), and decomposers (bacteria, fungi).

¢ Producers make their own food, while consumers eat plants or animals.
Decomposers break down dead matter and recycle nutrients.

¢ Food chains depict who eats whom in an ecosystem, and food webs show how
these chains are interconnected. The positions that different organisms occupy in
a food chain are called trophic levels.

¢ Some organisms live in relationships, like mutualism (both benefit), commensalism
(one benefits, other is unaffected), and parasitism (one benefits, one is harmed).

¢ The benefits that ecosystems offer are crucial for human survival and well-being.
They provide clean air, water, food, medicine, and climate regulation.

¢ Human activities like pollution, deforestation, habitat loss, climate change, invasive
species, and overexploitation of natural resources threaten ecosystems. Protecting
them through efforts, such as conservation like national parks and sanctuaries is
vital.
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Keep the curiosity alive

1. Selvam from Cuddalore district, Tamil Nadu, shared that his village was less affected
by the 2004 Tsunami compared to nearby villages due to the presence of mangrove
forests. This surprised Sarita, Shabnam, and Shijo. They wondered if mangroves were
protecting the village. Can you help them understand this?

2. Why is it not possible to have an ecosystem with only producers and no consumers or
decomposers?

3. A farmer notices that his cow often has small birds (Cattle Egrets) sitting on its back.
He observes that the birds are eating ticks and other parasites from the cow’s skin. The
cow does not chase the birds away and seems relieved. Which of the following explain
the interaction between cow and birds?

A. Parasitism: Because the bird is taking food from the cow's body.

B. Commensalism: Because the bird benefits, but the cow is neither helped nor

harmed.
C. Mutualism: Because the bird gets food (ticks) and the
cow gets pest control (relief).
D. Competition: Because both the bird and the cow are
competing for space in the field.
4. A Farmer has used chemical fertilizers for many years. Now

the soil holds less water, and gets washed away during

rains. Explain how too much chemical fertilizer can reduce

. . . . Community
humus in the soil and lead to soil erosion. i
. . . Populati
5. Referto the given diagram (Fig. 3.19) and select the wrong L mngmsystem
statement. Fig. 3.19: Population,
1) A community is larger than a population. community, and
ecosystem

i1) A community is smaller than an ecosystem.

1i1) An ecosystem is part of a community



S8 SEFATTo

1. SDFHSED 8o 2erdH TohHI JeRo, D& wiHen Gokio Jgp 2004 Soeost
DH (rres® SO &S (reHo BENI (DgRABF008) HOHBIND. 2O 58, SRS
B0k SBHOD BFBDON0E. i &P (PR HoBERTHI! ol Tt edBgrca.
08 ehdhger BAHmERS hth Siaho Jahrese?

2. BHe0 €S BrEoen SRBDH God AR S QINYS°Loe0 B89 588 Eﬁééé?&
EOR 6080, DB PG50 S°H?

3. 28 B &S e D S5 W) HHeo (530S SRE)) TomR) KAoToD. & DHev &)
S5O &) &) (HSorden) b a8 Hoe o 85T 5680w B 8 e
HHOK BBTCHE0 B HBAW 0B &HIHHo TPoBIENT B KSR, &) HoBA

Do Gy ) DBNG Do2ore) (Bod FBSE D6 ﬁ@ng DNB00?

A é@é&éééo HRISECT) #8680 L0& e5$50 @“oéaéo:é&o(ﬁa?é.

B. é?’&e’f’&éé&o : 588 ergio Senthehod), 08 8958 erglo Soo Zécgo 6 B s*wa@.

C. J3Sedsdo HEE &880 (éfﬁg‘)) 008 OB BHB HBhe Jaho(Bes TP
608000 0dod s*waéé.

D. 888 : 8 $0cis e Tokr Pursos® Fods HFE Do,

4. 2.8 B &5 oot oS8 BoNSTEeNT SRS DBHOL
SORDPALDINED: BND S oot éaéééeaao‘ﬁ)en HBD
SEHm Joy 388Ewo  Hddn Hove SHosos®
?é&)é)@sééoo 23508808 OEOEONT BB IS0 &°te0
NI 263&'%58 5050 e é@eﬁaoﬁs, 08 B8 (Bgasr8
Der Ee09EH0E DHB0F0A.

5. 1S 8&?6@3& (Be0 3.19) Sekod B 8 TP,

Ehvlelss zﬁé‘é(g
otHs°od. S&o 3.19. awarer,
1) SSnmroho aarer o BlaA) Sssvarabo
if) Sommabo @it S5 Ko 0R)B. 6t w55 553

111) ©958es 3508 Ssnmechos® a8 grifo.

8% 81 327 ERELS



Fig. 3.20: Parts of a 11.

food web

. Observe two different places near your home or school (e.g., a park

and a roadside). List the living and non-living components you see.

How are the two ecosystems different?

. Look at this food chain:

Grass — Grasshopper — Frog — Snake
If frogs disappear from this ecosystem, what will happen to the

population of grasshoppers and snakes? Why?

. ‘Human-made ecosystems like agricultural fields are necessary, but

they must be made sustainable.” Comment on the statement.

. A population is part of a community. If all decomposers suddenly

disappear from a forest ecosystem, what changes do you think would

occur? Explain why decomposers are essential.

. If the Indian hare population (Fig. 3.20) drops because of a disease,

how would it affect the number of other organisms?
In a school garden, students noticed fewer butterflies the previous
season. What could be the possible reasons? What steps can students

take to have more butterflies on campus?

Discover, design and debate

® Plan a clean-up day at school or a nearby park. Wearing gloves and using bags, collect
the litter you find. Discuss the kinds of waste you found. Which was the most common?

How can we reduce such waste?

® In Arunachal Pradesh, the Nyishi and Mishmi tribes treat the Tiger as sacred. In

Chhattisgarh, the Baiga tribe worships Bagheshwar or Bagesur Dev and believes the

Tiger is the protector of the forest. Find out about another Indian tribe that has a

special bond with any animal.

® Pick a tree near your home or school. Observe it once a week for 4 weeks. Note any

new leaves, flowers, fruits, or visiting birds and insects. Record your observations.

You may even upload your findings to www.seasonwatch.in and become a young

citizen scientist.

Class 8
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® Interact with farmers and record indigenous practices followed by them for sustainable
farming. Create a sustainable herbal garden/natural farm at home or at school. It could

be a group activity with students from different grades.

Fig. 3.21: Farming Practices

® [ook at Fig. 3.21 to understand the different farming practices adopted by farmers or
you may also visit a nearby farm with an elderly person to observe the same. List a
few suggestions in'your notebook to improve farming practices by adopting eco-friendly
and sustainable techniques. You can also make posters or model and display while
participating in school functions, science fairs or Krishi Mela. The school may also
invite agricultural scientists, farmers, and experts to discuss the prevalent farming

practices with the students.

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

Artificial Intelligence(Al)
[=] e

Learners will be able to... €5

(1. Understand basic Al terms such as data, algorithm, model, and dataset. i I F
Explain how the scientific method is similar to machine learning. 15UEL 4

2

3. Relate scientific formulas like Density = Mass + Volume to algorithmic processing.
4.  Understand how Al helps in cell classification and disease prediction.

5

Use Al tools responsibly in learning.

L

In Class 8 Science, students learn skills like observation, —
From Scientific Thinldng_ l_:o Intelligent Systems

experimentation, measurement, classification, recording data, and
reasoning. When students organise results, find patterns, and draw &
conclusions, their thinking becomes clear and systematic. Weather §
forecasts can predict cyclones early. Hospitals use digital reports
to detect diseases. Robots perform precise work in factories. These
are possible because of Artificial Intelligence (Al).Artificial |
Intelligence works in a similar way. It collects data, processes it,
finds patterns, and gives results. This chapter shows how scientific
learning in Semester-1 is connected to technologies like weather forecasting, robotics,
healthcare, and communication.

Guidance: Guidance - Begin by connecting scientific concepts with how Al systems
collect and process data from the real world. Encourage students to compare observation in
science with data analysis in Al. Use simple examples to explain how algorithms follow
formulas, similar to scientific calculations. Relate pattern observation in experiments to pattern
recognition and predictive modelling in AL. Help students understand cause-eftect relationships
like how Al models learn from data. Promote computational thinking and logical reasoning as
a bridge between science and Artificial Intelligence.

Foundations of Al in Grade 8 Science Learning

The study of forces, matter, pressure, solutions, cells, microorganisms, and health strengthens
observation, modelling, and analytical reasoning. These same abilities form the foundation of
intelligent systems. When the formula Pressure = Force + Area is applied, the relationship between
variables becomes clear. When Density = Mass + Volume is calculated, mathematical reasoning
is used. In digital systems, such relationships are processed using Algorithms, which are step-by-
step instructions followed by a computer. Each experimental reading, such as temperature,
pressure, or mass, becomes Data. Every reading is a Data Point. When many data points are
studied together, patterns emerge. The ability of a system to learn from such patterns is called
Machine Learning (ML).

Disclaimer: “The use of Al tools by students must be strictly under the direct
guidance and supervision of teachers and parents / guardians”.

Class 8 332 ARTIFICIAL INTELLIGENCE(AI)



1. Gew, werdgo, eSS, GerES Hod (FPnE Al Hoeeod @go D08 K%, A
@@dﬁ) a’acgé’% CH0(Berd8® dere 8O Gotnos® DHBoBKD. ‘r"_'.l‘i_"_EJ g

FoB5E = grBo + HBEPE0 H0 TRID ErEre e HDE B18H&° Somorio B BKLB.
Segre zéééésa 0805w 56 wosTrEt Al der $5BahHEE0ss” ©80 DK,
@afgéoé’s Al PEToH epggaraingornr GORrA0SHe.

. J

8% &8K& 3_)5“)935 8)(3‘5663&» 58803, (B0, e, éééésa,
T S35, éé&o Sod ;_)?@86‘;3@263 362)%00@6). LD POTPOD JEshore §
@B, Loy HBoDIYE, IFasren @éaé::éolo“gbé) 0
e9555% Qo s Lézé)aacﬁom LrBE08. &) 85 3)&26){:) Eoge
88 dgorr HAToE. 2O ééy:@) DEB0Y, (FPIV B, Hdoraeod B o
80D $OTOH BOB. & BEEEho BWPE-16" FEnHH) TR [ A '
&;260 TBPHSE OB, 8855&35‘3, @Ssﬁ?s (ootﬁgsa ézéaygi)'ssoﬁ S0 B
FoERESHE® Dew 000G &o&® BB

SeBEGES0 1 SIS0 - Qe sos® Al Sg8e0 Berd der DEBOD (PR BPEe
DLBosEo TeTe @@0‘53 Fo8® (PE0oS0s. ,30@0935 D H88ess AlSE T dew 8)3518@55
Dergien RSy (D8 )Ero B0l OTOHD D FR0D Kearde SPHBITPR KreEre @ikBaRch KegiRd
STSPS08" DHB0E08. BRrred® Skmearel Khdosio, AlS® Skweae 0805 DB eosTe,
IrEDORE® Jer Ho2080 EOA Go&’ DSBS, Al Evled 0} Ter 508 dew 363&&‘90&0‘@? 588098
00205Pe TPT° 8)w°§6£e>§) @gzéacﬁvseﬁ DOHo&. Ko 20050 ég)@’ééa 33(,5‘(1)(3 26365?3 Q0205 @go
DS S8 éoa’y?séézéé §o8oh Bk =°8)8 958555 (82 eoSol.
83 SV &aga’)aa‘@_oeﬁﬁ Al GO0, Yaetren

QereD, HTPYo, 288, ([@edesren, Sesren, 265{»&%2@@ EWalovos! @Ssﬁéo 508 woze ©ieHdo
$58808, SHuee (‘002890 Fvolelovty) Sécqwééé oSt S5i0d as¥Hso 3@0&5 &3 @@%3 3033
26526%))@ Hedoen. Hikdo = oo + c‘Dggo N 00o([@°Q)) 60 BRA0 DY) 3605)&1353 éaté?g Ldoaodo
‘@28263@630&. Fo(3e8 = gPB0o + HBPEIO 6%&03&3@)63) KBS TOEE GOTrAotath&0b. &8ed
Eﬁéééoé‘s oo Doworren @erdHo o3 Sdoaed drsde T (@R Fohadgseon.. [HRrisos®
é‘éaéa?écl (8 o8, amrsrlend éigﬁfé, .88 Soe grB0, Ber ©HH0L. (H ol e ér Panodd.
©JE Ter Frowoy O ClalfevetNle 3‘?0265@)})&) Shoreren cHheNEEeow. &8 Sdrare Hod 363)&3
@"530&320& 25S B88)0N ®otrd.

Bpb 1 “Dmggen Al e adrmaie, $DSobe / SoSgbe BEE
ERBESEB0, DEHES® SHEDH SSTRAOBEL WERSBE”.

8% $B158 333 &8 g



Example 1: Scientific Investigation and Al Learning

Scientific investigation follows
organised steps. First, scientists observe
carefully and ask a question. They
suggest a possible explanation called a
hypothesis and test it through an 8
experiment. During the experiment, only
one variable is changed to understand
cause and effect. Repeating the
experiment improves accuracy, and _
conclusions are drawn based on « /H

data and organise it into a dataset. An
algorithm processes this data to find
patterns. Based on these patterns, the system makes predictions. Drawing conclusions from
analysed data is called inference. Both scientific investigation and Al depend on systematic
steps and evidence-based reasoning.

s N\

Thinking How is changing one variable in a science experiment similar to adjusting
with Al : settings in a Machine Learning model to improve its results?

Key Words: | Variable — A factor in'an experiment that can be changed to observe its effect.
Dataset — A collection of organised examples used to train an Al system.
Algorithm — A step-by-step set of instructions followed by a computer to
solve a problem.

Inference — Drawing a conclusion from analysed data.

Machine Learning — A method by which computers learn patterns from
data and improve performance.

. J

Example 2: Forces and Data Relationships

Weather Forecasti
Input (Data) Processing Output ; éﬁfvl 2
e 1 :‘ : p- Hhm‘nl 1 ﬁ
o TN e
B -. e LL"-'I-'; Il Prediction + Htl“hci" ﬁ
= Force, =) . uh il
« Pressure, * Data Collection : ‘E}\ m @ - N

¥
* Analysis Robotics & Industry

y o 0 B 2 :-. rtral .l’ ﬁ -y
. Convingor Belt - ‘Dﬂisiu:h'lall:i?ﬁ’ % :; ‘) Eﬁ ﬁ"

Force is a push or pull that can change the motion or shape of an object. The relationship
between force, mass, and motion is studied using scientific experiments. When force increases,
the motion of an object may also change. This shows a clear relationship between variables.

L
r
!!
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In intelligent systems, similar relationships exist between input and output values. In
Robotics, machines use a Sensor to detect contact and non-contact forces. The sensor converts
physical changes into digital signals. These signals are analysed through Data Processing, and
the machine responds accordingly. When a robotic arm lifts an object, it adjusts its grip
automatically. This automatic response without direct human control is called Automation.

s Y

L

Thinking How do sensors in a robotic system detect force and automatically adjust
with Al : movement?
Key Words: | Sensor — A device that detects physical changes such as force or motion.

Data Processing — Analysing collected data to produce a result.
Robotics — The use of intelligent systems to control machines.
Automation — Performing tasks automatically without human control.

Example 3: The Particulate Nature of Matter and Data Models

Matter is made

up of tiny particles that are y e ool
arranged differently in | f a8 o' el
solids, liquids, and gases. | :: “*‘,_f :

The particle model e il

explains changes of state R ;.: "":

and diffusion by y . x

describing how particles

move and interact. This scientific model simplifies.complex behaviour for better understanding.
In Artificial Intelligence, systems analyse small units of information called data points. When
many data points are grouped together, patterns can be identified. This ability to identify patterns
is called Pattern Recognition, and it is a part of Machine Learning. Just as the particle model
helps explain physical changes, a data model helps explain digital patterns.

Thinking How is the particle model in science similar to a data model in Artificial
with AI : Intelligence?
Key Words: | Data Point — A single unit of information used for analysis.

Machine Learning — Learning patterns from data.
Pattern Recognition — Identifying similarities in data.
Model — A simplified representation used for understanding systems.

Example 4: Pressure, Weather and Predictive Modelling

® Pressure
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Pressure differences in the atmosphere cause wind movement. Large differences may
lead to storms and cyclones. The formula Pressure = Force + Area shows a clear mathematical
relationship between variables. Weather forecasting systems collect temperature, humidity, wind
speed, and satellite images regularly. This information forms a large Dataset. Al systems use
Predictive Modelling to analyse this dataset. Through Pattern Recognition, past weather patterns
are studied. Using this analysis, future weather conditions can be predicted. This digital
representation of real-world conditions is called a Simulation.

r

Thinking How does studying past weather data help Al predict future cyclones?
with Al :
Key Words: | Predictive Modelling — Using data to forecast future events.

Pattern Recognition — Finding repeated trends in data.
Variable — A factor that can change in a system.
Simulation — A digital model representing real-world processes.

iExample 5: Solutes, Solvents and Solutions

solutions.

This chapter explains
how substances mix to form sotiita. SRts anc Soluticns
When a solute | s . fessmmee
dissolves in a solvent, a uniform
mixture called a solution is
formed. Students learn about
saturated and unsaturated

=~ Mixing Process -

Mising
{Stirring)

solutions, solubility, the effect of

temperature on dissolving, and how density determines floating and sinking.The chapter also
connects with Artificial Intelligence (Al). Just as particles mix evenly in a solution, Al systems
organise data to produce meaningful results. Changes in concentration are similar to how an Al
model responds to different amounts of input. Using formulas to calculate density is like how an
algorithm applies mathematical rules to analyse information. Observing dissolving patterns relates
to pattern recognition and data analysis in Al. Skills such as computational thinking, analytical
reasoning, model-based learning, and predictive analysis build a strong foundation for

understanding Al.

Thinking
with Al :

If a solution looks clear and uniform, how can it be confirmed that the solute |
has completely dissolved in the solvent? Explain the steps from mixing the
substances to observing a uniform solution. How can changes in temperature
increase the dissolving process? Describe how observations are recorded,
compared, and analysed to draw a conclusion.

Key Words:

Model — A trained system that processes input data and produces an output
or prediction.

Algorithm — A step-by-step set of instructions or mathematical rules used
to solve a problem or analyse data.

Pattern Recognition — The ability of a system to identify repeated
relationships or trends within data.

Data Analysis — The process of examining and interpreting data to draw
meaningful conclusions.
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Example 6: Cells, Microorganisms and Image Recognition

Microscopes help
scientists observe cells and gl coiws  cnooion  epapn
microorganisms. Structures = R -
such as ﬁucleus membrane, \L;ﬁ}_ 4° 2:}
and cytoplasm are identified ‘ :
through careful observation ﬁ Plant A\
and classification.In Al
systems, Computer Vision allows machines to analyse images. Using Image Recognition,
intelligent systems detect patterns in stained cell images. These systems are trained using Machine
Learning, where a large dataset of labelled cell images is studied. In medical laboratories, this
method is used in Digital Pathology to detect abnormal cells or parasites automatically.

's N\

Thinking What type of labelled image dataset is required for accurate cell classification?
with Al :

Key Words: | Image Recognition — Identifying objects or patterns in images.
Deep Learning — Advanced learning method using layered models.
Digital Pathology — Use of Al to-analyse medical images.
Classification — Grouping based on common features.

Example 7: Health, Disease and Data Analysis

icit —
Dengue Cases Predict Al Cases

Prediction

Communicable diseases spread through air, water, contact, or vectors such as mosquitoes. Disease
data collected monthly shows seasonal patterns. For example, dengue cases often increase during
monsoon months.Al systems use Epidemiology data to study disease spread. Large hospital
records, climate data, and population movement data are organised into a Dataset. Through
continuous Surveillance, patterns are identified. Using Forecasting methods and Machine
Learning, predictions are made about possible future outbreaks. This helps health authorities
take preventive action in advance.

r

Thinking Why is historical disease data important for accurate outbreak prediction? |
with Al :

Key Words: | Epidemiology — Study of how diseases spread in populations.
Surveillance — Continuous monitoring of data.

Dataset — Organised collection of data for analysis.
Forecasting — Predicting future events using data.
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Example 8: How Nature Works in Harmony and Al Ecosystem Modelling

Students study how organisms
interact with their environment to form
ecosystems. Habitats include biotic (living)
and abiotic (air, water, soil, sunlight)
components. Ecosystems consist of
populations, communities, food chains,
food webs, trophic levels, and decomposers
that maintain balance. Similarly, Al
functions like an ecosystem with L
interconnected components and data flows. Using sensors, satelhtes and big data, Al monitors
environmental changes, tracks wildlife, studies food webs, detects biodiversity threats, and
predicts human impact. For example, Al uses camera traps and image recognition to count
animals, while machine learning analyses satellite data to monitor vegetation, water, and soil.
Predictive models can simulate effects when a species disappears, such as increased pests after
frog decline in India.

Thinking A pond ecosystem has fish, dragonflies, bees, and flowering plants all
with Al : connected through a food web. If Al sensors detected a sudden drop in bee
population, what cascade of changes might it predict in the ecosystem? How
would an Al decision-support system help ecologists respond quickly?

Key Words: | Image Recognition An Al technology that enables computers to identify
objects, animals, or patterns in images or videos.

Predictive Modelling — The use of Al and data to forecast future outcomes
or changes, such as predicting the impact of species loss on ecosystems.
Network Analysis — An Al method used to study relationships and
connections between different elements in a system, similar to how organisms
are linked in a food web.

. J

Guidance: - Classroom activities should help students connect experiments with
scientific concepts and real-life applications. Students must use Al only as a support tool and
always verify answers with textbooks and teachers. Personal information should never be shared
while using Al platforms.Al responses should be checked carefully, and students should rewrite
answers in their own words.Al should be accessed safely under teacher or parental guidance and
used responsibly for learning purposes only.

Exploring with AI : Artificial Intelligence can support learning by explaining difficult concepts
in simple language, creating revision questions, showing simulations of experiments, and helping
analyze data tables by highlighting patterns and relationships. However, Al is only a support tool.
It cannot replace real experiments that develop practical skills, teachers who guide learning, or
textbooks, which remain the primary and most trusted source of knowledge. Al should be used
only to support study.

Class 8 342 ARTIFICIAL INTELLIGENCE(AI)
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Safe and Responsible Use of Al

Artificial Intelligence must be used carefully and responsibly. Personal information such
as name, address, school details, passwords, or contact numbers must never be shared while
using Al tools. Any answer given by Al should always be checked with the textbook to make sure
it is correct and suitable for the lesson. Al tools must not be used during examinations or tests. If
help is taken from Al, the answer should be written again in original words to show clear
understanding. Academic honesty must always be maintained while learning. Responsible use of
Al builds discipline and strengthens scientific integrity.

Writing Effective Prompts (Class 8)

A good prompt helps in getting clear and useful answers from Al tools. It should mention the
class level, the chapter name, the concept to be explained, and the format required, if necessary.
Learning to write prompts step by step helps students improve their thinking and questioning skills.
Example : Note:- “I am a Class 8 student. Explain how pressure differences cause wind formation
using the formula Pressure = Force + Area in simple language.”

Level 1: Basic Prompt (Simple Information Request)

“I am a Class 8 student. From the chapter Forces, explain what contact and non-contact

forces are in simple language.”

Level 2: Analytical Prompt (Understanding Relationships)

“l am a Class 8 student. From the chapter Pressure and Weather, explain how pressure

differences cause wind movement. Include the formula Pressure = Force + Area and give

one real-life example.”
Community-Based Projects

The Seasonal Disease Awareness and Prevention Drive connects classroom learning with
community awareness. Students record rainfall for a month and observe common seasonal illnesses
in their area without collecting personal details.

Using Al tools, they organise the data into tables and create bar graphs. Al may also help
identify patterns between rainfall and mosquito-related diseases. Students then design awareness
posters to promote cleanliness and prevent stagnant water.

This activity develops scientific thinking, data analysis skills, and responsible use of
technology under teacher guidance.

Do AI Make Mistakes?

Artificial Intelligence systems depend greatly on the quality of the data provided to
them. If the dataset is incomplete, incorrect, or biased, the predictions and results produced
by the system may also be inaccurate. Therefore, verification of information is always essential.
Al can support learning by analysing data and identifying patterns, but it cannot replace
careful scientific investigation, observation, and reasoning. Human judgment and validation
remain important in every stage of learning.
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Myth

Truth

Al can replace teachers and textbooks

Al supports learning, but teachers guide
understanding and textbooks remain the
primary source of knowledge.

Al predictions are always accurate

Al predictions are based on available data and
probabilities, so they may not always be exact.

J

Do You Know?

Digital Pathology: In modern hospitals, Al systems use Deep Learning to scan medical
images and detect abnormal cells that are too tiny for the human eye to see, helping doctors find
diseases much earlier. For more information ask Al this topic.

Chapter-wise AI-Supported Exploration

Tasks for Students to Explore with Al (Science — Semester 1)

Scientific Inquiry
and Intelligent
Systems

with examples.

List steps of the
scientific method:

Chapter Foundational Analytical Creative Level
Level Level
Chapter 1: * Define hypothesis » Compare the scientific |+ Design a simple

method with machine experiment and

learning steps. prepare a
structured data table.
* Analyse a sample * Create a flowchart
experiment and comparing
identify dependent and scientific

investigation and
Al training process.

independent variables.

Motion and
Intelligent

Chapter 2: Force, |°

Machines .

Identify contact and
non-contact forces.

State Newton’s laws
in simple terms.

* Build and test a

balloon rocket
model.

* Design a simple
robot movement
plan based on
applied forces.

* Analyse the relationship
between force, mass and
motion using examples.

* Interpret a force —
motion data table.

Particles, and
Smart Modelling

Chapter 3: Matter, |°

Draw and lable particle
diagrams of solids,
liquids, and gases.

Define diffusion with
examples

» Explain diffusion * Create a stop-motion

using particle theory or digital animation
with diagrams. showint particle
movement.

» Analyse how
temperature affects
particle movement.

* Design a classroom
demonstration for
diffusion.
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Chapter 4:
Pressure, Weather
and Interpretation

Define Pressure and
Write its formula.

Identify instruments
used to measure
weather.

Interpret a weather
data table to identify
trends.

Interpret a weather data
table to identify trends.

N\

* Create a working
cyclone model.

* Design a weather-
report presentation
using collected data.

Chapter S: Solutes,
Solvents and
Solutions.

Define solute, solvent,
and solution with
examples.

Differentiate between
saturated and
unsaturated solutions.

Analyse how temperature
affects solubility using
a data table.

Compare concentration
changes with data input
in an Al mode.

* Design and record
a simple solubility
experiment with an
observation table.

* Create a visual
model showing
particle mixing the
microscopic level.

Y

Chapter 6: Cells
Microorganisms,
and Classification
Systems.

Label parts of plant
and animal cells.

Define microorganisms
with examples.

Compare plant and
animal cells using a
table.

Analyse the role of
microorganism in food
and health

* Design a 3D cell
model with labelled
parts.

* Create an Al-based

cell classifier concept
using observable
features.

Chapter 7: Health,
Immunity, and
Predictive

Awareness

Define immunity and
vaccination.

List common
communicalbe diseases.

Analyse dengue or
seasonal disease data
to identify trends.

Compare natural and
artificial immunity.

* Create a community
awareness campaign
poster.

* Design a health

cell classifier concept
data tracking chart.

.

Chapter 8: How
Nature works
in Harmony

Define ecosystem,
habitat, biotic and
abiotic components

List parts of an
ecosystem: population
community, food chain
food web, tropic levels
and decomposers.

Compare a natural
ecosystem with Al
system in terms of
components and
interactions.

Analyse a food chain
and predict what
happens if once species
decreases in number.

* Draw or design a
food web diagram
and show how
energy flows in
ecosystem.

* Create a simple
model or presentation
showing how Al
helps in monitoring

ecosystems.

J

Conclusion: The Semester-1 chapters of Class 8 Science develop important skills such as investigation,
mathematical reasoning, scientific modelling, data interpretation, and health awareness. These foundational
skills are also essential in understanding how Artificial Intelligence systems work. Scientific thinking
builds logical reasoning, accuracy, and responsible decision-making. With careful study, disciplined analysis,
and ethical use of digital tools, knowledge becomes meaningful and contributes positively to society.

ARTIFICIAL INTELLIGENCE(AI)

Class 8

348



r@)ﬁgdﬁ:o 4 : 5o,
TPBPHIB0 O
der Dhes

® 5T B0 ol
(@) [PcHod.

® ErHSerd) SO
HBBTePO HBoKok.

® et GLP HEEDH
DZ200 §Be0e
HBoSod.

® 55 Eéé@'g@"en o
BLOES der 5880 T e
DB20B08.

05T S0 SHorear)
SEPEHBAD0E.

® 58095 derst
58 OE
BRoES Grdrobood.

OpReho 5 ¢ (°Rd
(PRS0 Ho0ako
ErReren TS50

® (T°eB, (PSS $0BAID
[E°eay SRS 08"
QBB
® J0&)s) b wdoE)H
[PSerod JSHRDHOE.

® POBANED &P
Berard) e K)égéé’s
DZ20B08.

® o8 Sredney Al

IrESSE Ber 9S5He5st
zﬁ‘se@o&.

O 5555 (THA0DS ST
Errodod) HB8S
HEESH SAPSHBA0E.

° m@@(;owés Begee
Eoandd S Cﬁe)%é
S BASTEHDH0E.

OFEH0 6 : Been
‘éﬁ@é;@w etYaTovoy)
26§§653 5552803

® 30%) HBAsw esoHBere
PO Send BHoA.

° Kw@%&@e?ﬁa STSE0S"

QBDoLOE.

o é@é TRO° ) HOAW
220&HEere Dol

® 560 50 wtijes®
srgdde FES

® Send IS 3& Eeo
oo EreaPoosod.

050303 ©Fesre eGrdore
Al S5 3655w e

48 58 wowe
OIS

® et Ho(Eses sl

| DZ20B08. BrsrooEod.
BN E ® BPHATEEE SdA ® Toriry S eSS e @ Hiires @XMTERS @6@?
o850, SiriRE%sS dzren Sotmerds AKDoBod,  Berd Do BASPEBcHo8.

&S00 HBoS0A.
® e B &)@

e FeHob.

ErEPoBOL0A.

® 5°5 Uer (e°80R w8
S50 E $8 Doexyod.

ogegeho 8:

(B8 SJodgesrone
dee BN

.

1. 680 & as%gﬁa,
QN ée;o, 2BrHE B3
©2BBE ®oTH
QBROLOE.

2.98RPHD grrro ez
BOHo&: eseer, HEMTAHo,
9588 FPendd, e ereo,
(¢55%8 3;033&», 3)8)‘)26&963&».

1.grrren B BB

H8g0 HBorre Jees

S E S &85 33&5@‘\)
[h]

(AD) Eéééééés DBe)od.

2.2.8 588 FPendod
DZN0D, a8 @d (&
Ehen) Koz é@é D
23501 06° @0l
S05H0&.

1.es588 ere0 D@eY
Achod Swe B8

30, aEREe’ 48
(D5°s58R Eedolod.

2. )G T e
SBOTPN0D Al HERKHOD
e HE5HZ0E" SrR0T
K58 IrES Soe (HRoBHS
S5 FoHos. )

Sohosy 1 8% SBKS 2Ry Fosd WP errgcirer H08%S Spergen, KBEHEHS SO, w0 SHoreae
Qo=xe0, G 9Fee B0 BB @ITERS Ho SoggRd Jdesegerid S Bkow. 83 (FPWE Jdeaegen
é@)@’ézﬁa 3)(5()3“) Eﬁgéé@o e é@%ﬁ_‘;(ﬁj" @go BOES e S edddo. a"@o‘ﬁa 958:35% @Ggyéé, N BES0
0B wé?gaﬁdﬁwéé Sgo‘ﬁﬁw EHT @@%@& 00PORNOB. PRSP @(5?3053260 Do, Lézéaeac‘g@_)zé
e BAbEo B EReS FFTroH IBBorr GH@PACSEO T N0 ©BH0BHHHOH HOAD
J50e308 PoETOOM SHTDNHEDE0R.

85 88118

349

&8 g




*a0Uadalajul __.E..z
7 SaouE|equl nﬁa!_a_mmu

4 =
| @ m S sn_.m_ﬁ?pa_st

=

S

, St AIQEIINUILIOD
-L0U PUE 3]QEIINUILIOD
3 uaanyaq E«.Eu._ﬁ_\n\

&R mﬁ_a: Buraq 4oy mojjoy
o) sfiem ay) ureydx3

@ "$95BASIP 2]qEIIUNWLIOD

@
% suonebiysanul a)duis Jonpuo)

J0'Sasned ay] mouy 0}

@ "yifeay poob Guurzyurew \k
A W fiq a1 fiep o3 fiep u ygpeay |
/mﬁ Butaq 40 aBpajmouy au fddy

0} anp wiayshscaaueu| |

uoieadde ay) suizidxg /

saseasip
ysurebe jyby 03 fipoquno |k
$0 Raniqe ayy saquasag /,_‘,"_

N

u_a_g__ yieay
|| josjuauoduiod

=\t E.G

dVIN ANINN

YIIUAIS
___ | prlombu)) |
' salodx3

o\ [ G- .,@HW@
W\ 'gampooy e pue

)\ \ 42¢2 Jo 5ajduueXa 2
| | / —

-1-

it m__ssmoa%aga ﬁy
&7 § Waazp figguap) (1 .\

N\ uieyd _aemﬁ._._z:_

S\ opauadagou yympuy

N f "stusiueBJ0-0431 JO %@&
sadfi} JuaJagip figissel) & )

m:.u:wm.s 041 dﬂ
m&% 0110y (3 s

ARTIFICIAL INTELLIGENCE(AI)

350

Class 8



