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Sources of Food

Can we survive without foodl No, we cannot.

Food is necessary for all living beings. We all

need food to live.

Food is ony substance thot con be eoten or drunk by

onimols, including humons, for nourishment.

Functions of food
Food performs the following functions for

our body.

Growth: Food is essential for growth.

Repair: We need food to repair the damaged

cells and tissues, e.g., healing of wound.

Energy: We spend our energy when we work.

That's why after doing a lot of work we get tired.

Thus, we need food to produce energy.

+.

t: , You will learn about

Functions of food

Different varieties of food present in our

country

Plant and animal sources of food

Herbivores, carnivores, and omnivores

Protection: We need food to protect our body

from diseases and keep it healthy.

Variety of food
'What's for dinner today, mom?'You often ask

your mother at home. Do you like to eat the

same food every time?

Find out what your friends have got for lunch

today.

You will find a variety of food in the lunch boxes

of different students. We all eat different kinds of

food at different times.

There is also a lot of variety in the food that

people eat in different parts of our country.

For example, pulses and chapattis are major

food items eaten in the northern parts of lndia.

Similarly, rice is eaten most in the southern and

eastern parts of our country.
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Fig l.l Voriety offood
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Given below are the names of some states'

On a political map of lndia, identify the states

and write down their names. Draw the maior

food items eaten in each state'

Puniab Maharashtra Goa .Al

Tamil Nadu

The food item consumed most by people in o region

is colled the stoPle food.

ln southern lndia, rice is the staple food of the

people living there. Rice is used to make idli'

dosa, curd [ice, etc.

There is so much variety in the food that people

eat across the country. Have you ever thought of

what these food items are made of?

Jammu and Kashmir
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The corumn A berow contains the names of some food items. Encircre the ingredients in column B

which are required to make each food item'

i
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Some food items are made of iust one or

two ingredients while others are made of

many ingredients. An ingredient is one of the

components or substances that is used to make a

food item.

After doing Activity 7,you will observe that

there are some ingredients which are common

for most food items. .

Sources of food

Do you know where do

all the ingredients used

in Activity 2 come from?

Some of these ingredients

come from Plants and

some from

animals.

Write the sources of the ingredients that are

listed below.

Thus, we find that plants as well as animals are

sources of food.

Water, fish, onion, rice, tomato, dal, milk, sugar' tea leaves' carrot' salt

Water, mint, onion, rice, tomato, dal, milk, sugari tea leaves' carrot' salt

Water, fish, onion, rice, wheat, dal, turmeric' sugar' Potatoes' carrot' salt

Water, fish, onion, rice, turmeric, dal, oil, sugar' ginger' carrot' salt

Water, fish, onion, rice, tomato, dal, milk, sugar' tea leaves' carrot' salt

s
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Plants as sources of food

Plants form a major source of food for animals

including humans. Plants are called producers

because they can prepare their food using carbon

dioxide, water, and sunlight. They use only a small

quantity of food for performing their activities.

The rest of the food gets stored in different

parts of the plants. These parts are eaten by us.

Majority of food consumed by humans are seed-

based food.

Discuss with your portner some

more edible plants ond their Ports.

Can you think of some plantq in which more

than one part is edible? One such example is

mustard. All the plant parts except the root of

the mustard plant are used as food. Seeds are

used to. extract oil whereas leaves, stem, and

flowers are used to make a dish called soog. Think

of some more examples of such plants.

Fig 1.2 Mustord field

You must have seen your mother adding spices

like cumin, coriander, chilli, cardamom, ginger,

saffron, fenugreek, fennel, clove, etc., while

cooking food. These spices add flavour to our

food. These are also different parts of plants.

Fig 1.3 Different sprces

Names of some spices are given in the next Page.

Write the plant part which is edible in these spices.
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The ports of the plont which ore sofe to be eoten ore

known as edible ports.

Many parts of plants are eaten as food. Plant

parts such as leaves, roots, stems, seeds, and

fruits are edible.

Examples of different edible parts in different

plants are: #A/

Leaves - spinach and lettuce 
W-

Roots - carrot and radish _th%
Stems - potato and ginger * 

5. '*

Fruits - pumpkin and tomato il
Seeds - rice and wheat 
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Food can also be obtained from non_green plants.
These include edible fungi such u, ,rrhroorr.

Conclusion:You will see some white threadtike
structures coming out of the seeds.These
are sprouted seeds.This process is known as
sProuting.

Fer:rorm Aetiy 3 *irh
grqm dal,,Vfill the s, as,sgforitf'
Why or why notl ' 

,^, ,

Animals as sources of food

Animals can be used as food either directly or
indirectly.

Meat is an example of the direct product taken
from an animal. Other food products obtained
indirectly from animals are milk, cheese, butter,
eggs, etc.

Fig 1.4 Mushrooms

Sprouted seeds of some plants are used as
food. These seeds are very nutritious and rich
in protein.

d" Fig t.5 sprou*

@uir3
To understand sprouting

Things required: A handful of moong or chano
seeds, a piece of cloth, water

Method: Soak the seeds in warer overnight.
Next day drain the wate[ rinse the seeds in
fresh water, and wrap it in a wet cloth. Leave it
for one day.

Fig 1.6 Food we get from onimols

Another animal product used as a food is honey
produced by honey bees. The honey bees make
honey from nectar of flowers. The sweet juice
present in the flowers is called the nectar. Bees
collect and convert this nectar into honey and
store it in their hive as food. The rearing of
honey bees on a large scale is called opiculture.
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Food habits of animals
Humans are dependent upon both plants and

animals to meet their food requirements. You

know that animals cannot prepare their own

food. What do the animals eat then? Like

humans, they are also dependent upon plants

either directly or indirectly.

Different animals have different eating habits.

Based on the food habits, animals are divided

into three categories, herbivores, carnivores, and

omnivores.

Herbivores

Some animals such as cows, deer, elephants, and

horses eat only plants. They are called herbivores

or grass-eating animals.

Fig 1.7 Herbivores

Carnivores

Some animals such as lions, wolves, eagles, and

vultures eat only flesh of other animals. They are

called cornivores or flesh-eating animals.

Omnivores

Some animals such as humans, bears, crows, and

cockroaches can eat plants as well as animals.

These animals are called omnivores.

Fig 1.9 Omnivores

Scavengers

Some carnivores and omnivores eat dead animals.

These are known as scoyengers. Crow, jackal, and

hyena are some of the scavengers. Scavengers

are very important for us because they help in

keeping our surroundings clean.

Parasites

There are some very small animals which live

on or inside other animals and get their food

from them. These are known as porosites. Fleas,

leeches, mosquitoes, and bed-bugs are some of

the parasites.
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Fig l.l0 Ascovenger

Fig 1.8 Cornivores
Fig l.l I Porosites
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ln the table given below, write the name of the food eaten by each animal.
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A carbon footprint is a measure to know how our day-to-day life activities impact the
environment. The lesser the carbon footprints, the better would be the environment. Here are
few ways of reducing our carbon footprint by changing our grocery-buying habits.
' Buy local fruits and vegetables. Fruits and vegetables from far away places have to be carried in

trucks which run on fuel.

' Buy fruits and vegctables which are in season. Non-seasonal truits and vegetables have to be
stored in cold storages which use electricity.

' Reduce your consumption of meat if you are a non-vegetarian. ,
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. Don't buy over-packaged products.

' Don't buy packaged drinking warer if your tap water is safe to drink. iffi;
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Food: any substance that can be eaten or drunk by animals, including humans, for
nourishment

Staple food: a commonly or regularly eaten food in an area

lngredients: substances that are used to make a particular food item

Edible: the parts of the plant which are safe to be eaten

Herbivores: animals that eat only plants

Carnivores: animals that eat only flesh of other animals

Omnivores: animals that eat both plants and animals

Scavengers: animals that eat dead animals

Parasites: animals that live on or inside other animals for food
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Put on your THINKING CAP!

l. Select the correct option.

a) Which of the following food items is not obtained from plants?

b) The sources'of products such as milk, curd, eggs, paneer, and ghee are

i) honey

iii) mushroom

i) plants

iii) animals

i) mustard and sunflower

iii) sunflower and moong

ii) sugar

iv) milk

ii) insects

iv) all of these

ii) chana and mustard

iv) moong and chano

ii) humans, bear, goat, and squirrel

iv) squirrel, cow, goat, and grasshopper

ii) carnivores

iv) scavengers

ii) producers

iv) scavengers

fish-based

fruit-based

c) The two seeds which are most commonly used for sprouting are -

d) Which of the following groups includes all herbivores?

i) cow, bear, pig, and squirrel

iii) pig, goat, squirrel, and bear

e) Cockroach, dog, bear, and humans are

i) herbivores

ii) omnivores

0 Plants are known as

i) consumers

iii) decomposers

g) Majority of food consumed by humans is

i) meat-based

iii) seed-based

iD
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h) What are spices?

i) they are staple food of southern lndia

ii) they are required to repair.the damaged cells

iii) they are essential for growth of the body

iv) they add flavour to our food

stote the following os true or folse and correctthe folse stotements.

a) The fruits of carrot plants are eaten.

b) The root of bamboo is edible.

c) Meat is a direct animal product.

d) Sprouts are made by germination of leaves.

e) Mushroom is an animal.

f) Honey is a plant product.

g) Animals cannot prepare their own food.

h) Omnivores are the animals that eat both plants and animals.

i) Grass-eating animals are called parasites.

j) Scavengers help us to keep our surroundings clean.

Fill in the blonks.

Food protects us from

Parts of plants which are safe to eat are called Parts.
For sprouting, of the plant is used.

The sweet juice of the flower is called

Based on food habits, animals are divided into categories.

are animals that eat both plants and meat.

are small animals dependent on other animals for their food.

help us to keep our surroundings clean.

Some non-green plantS called are edible.

get their food from other animals by living on or inside them.

4. Write the anology.

Cow : Herbivore : : Human : 

-

Snail : :: Butterfly: Plant juice

: Lizard: : Lizard : Frog

Carrot: Root: : 

-: 

Leaves

Sugar : Plants : : Honey : 

-

5. The names of some plonts with edibte plolnt pdrts ore given below. lJnscramble them to get
the nomes of the plants.

a) Edible leaves - BGECABA, ETCELTU

b) Edible roots - PTUNIR, TEWES TATOPO

c) Edible stem - IGRENG, TATOPO

d) Edible fruits - GTEMEAAPRON, PLEPA
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d)
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Write short onswers.

a) Why is it important to eat food?

b) Define the following terms. Give one example for each.
(i) Herbivores (ii) Carnivores (iii) Omnivores

c) How are scavengers different from parasites?

d) How are scavengers useful for human beingsl

Write onswers in detoil.

a) Define 'food'. What are the functions of food?

b) A vegetable seller has carrots, potatoes, pumpkins, and peas in his shop. Which part of these
vegetables do we eat? Draw the diagram of each vegetable.

c) Animals are sources of food. Explain with examples.

Extended learning
Observe and name the insects/animals found in your house. Write down what they eat and into what
category they can be placed, based on their food habits. Are they of any use to you?

H0T$
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Components of Food

All living organisms need food, but they show

variation in the kind of food items they eat.

However, these food items are alike in one

important way-they all contain nutrients.

Nutrients orethe substonces thotliving beings need

to live ond grow. The energy from nutrients is the

fuel that is used by the body for various activities.

These nutrients are used for growth and general

upkeep of the body.

Types {rf nutrients
There are five main types of nutrients. These

are carbohydrates, fats, proteins, vitamins,

and minerals.

These nutrients perform different functions and

are found in a variety of food.

Carbohydntes

Carbohydrates are the main source of energy

to our body. Sugar and starch are the two

important carbohydrates found in our food.

Carbohydrates are divided into two

groups-simple carbohydrates and complex

carbohydrates.

Simple carbohydrates are also known as sugors.

Sugars are found in fruits like apples, grapes,

plums, bananas, and pears. Honey also contains

sugar. Sugar is also added in sweet food items like

biscuits and candies.

You will learn about

Types of nutrients

Carbohyd rater, f'ats, protei ns, yitami ns, and

minerals

Functions of each nutrient

Sirnple f$od tests to identi{y the presence of

nutrients

Salanced diet

De{iciency of specific nutrient{s}

Deficiency diseases

Fig 2.1 Food rich in simple corbohydrotes

Complex carbohydrates are made of several

sugar molecules linked together in a chain.

Storch is a complex carbohydrate found in food

items such as rice, cornflakes, breads, noodles,

Fig 2.2 Food rich in complex corbohydrotes
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pasta, chapattis, potatoes, and sweet potatoes.

Complex carbohydrates need to be broken into

simple carbohydrates for digestion, e.g.,'starch

needs to be broken into simple sugar, that is why

bread tastes sweet after chewing.

Testing the presence of starch We can test

the presence of starch in a food item by the

following method.

Take two test tubes and mark them as A and B.

Put starch solution in test tube A and water in

test tube B. With the help of a dropper, put a

few drops of iodine in both test tubes.

Do you observe any changes in the two test tubes?

You will notice that the starch solution turns blue

black whereas water becomes yellowish, which is

the colour of iodine solution.

During digestion, the carbohydrates break

down into simple sugars. The sugar is absorbed

by the blood and is transported to the cells.

During respiration, a cell breaks down the sugar

molecules to release energy. This energy is used

by the cells to carry out different functions inside

our body. The energy released is measured in

terms of colories.

Fig 2.3 lest for storch

The following table shows the average calorie

requirement of people in different ate groups.

Table 2.1

rD
s-_r$ i$:

ffrogr1
Perform the test to determine the presence of starch in the food items listed below. Record your

observations. (You can make paste of the food items with water.)

Food item Colour change Presence/absence of starch

Potato

Bread

Cucumber

Onion

Cooked rice

Powdered rice

Tomato

Flour



Fats

Like carbohydrates, fats too provide energy

to us. They are considered as a storehouse of
energy. ln fact, fats provide almost double the
amount of energy as compared to carbohydrates.

Fats stored in the body act as insulation to keep

the heat inside our body. They are found in food
items like oil, butter, ghee, and nuts.

Fig 2.4 Food rich in fots

Tbsting the presence of fots We can test
the presence of fat in a food item by the
following method.

\D
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Take a brown paper and draw a line to divide

it into two sections. Put a drop of any cooking

oil in one section and a drop of water in the
other section. Allow the paper to dry. Hold the
paper towards a source of light and look for
a translucent spoi. Do you find it in both the
sections?

The appearance of a translucent spot in the
section where you put oil shows the presence of
fat in the substance tested.

Proteins

Proteins are the main building materials of cells

inside our body. They provide our body with
materials for cell growth. They also repair the
damaged and worn out tissues. Meat, fish, eggs,

peas, beans, milk, and pulses are some rich

sources of proteins.
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Test the Presence of fats in the fotlowing food items and record your observations.

Food item Appearance of
translucent spot

Absence of
translucent spot

Presence/absence

of fats
Butter

Ghee

Cucumber

Onion

Hair oil

Potato

Peanut

Flour

:1:':ir_W;|.,



Fig 2.5 Food rich in proteins

i.fu
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(To be demonstroted by the teacher)

Ihings required: Egg white, dilute nitric acid,

test tubes

Method: Put a small quantity of egg white in a

test tube. Add a few drops of dilute nitric acid

(HNO3) in it and heat.

Observotion: lt turns yellow.

Conclusion: lt shows the presence of protein in

egg white. 
O

Vitamins

Vitamins are nutrients that are required by our

body in small amounts. They are substances with

no energy value but are needed every day for

good health and proper growth. Vitamins help

in various chemical reactions taking place inside

our body.

Most vitamins are made by green plants. They are

found in many food items but there is no single

food item that contains all the vitamins. To fulfill

our requirement of all the vitamins, we need to

eat a variety of foods.

Fig 2.6 Food rich in vitomins

Vitamins are divided into two groups based on

the material in which they dissolve: fat soluble

and water soluble.

Fot-soluble vitomins dissolve in fat before being

absorbed into the blood. They are stored in our

body and used whenever the body needs them.

As they are stored in the body, we do not need

them every day in our diet. Vitamins A, D, E, and

K are examples of fat-soluble vitamins.

Water-soluble vitomins dissolve in water and

are not stored in our body. We need a

continuous supply of these vitamins in our

diet. Vitamins B and C are examples of water-

soluble vitamins.

Some vitamins like vitamin C can be destroyed

due to heat. We should, therefore, include some

raw food like fruits and vegetables containing

these vitamins in our diet.

ln a similar way, some vitamins may also get

lost during washing of fruits and vegetables. We

should, therefore, take care to wash fruits and

vegetables before they are cut.

Table 2.2 mentions some important vitamins,

their functions, diseases which can occur due

to deficiency of these vitamins, and

their sources.

E



Table 2.2 Vitamins T
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Yitamin A For good eyesrght, provides

resistance to infections,

keeps hair and the skin

healthy

Night blindness-

not able to see

clearly in dim light

Yellow- and orange-colou red

fruits (papaya, mango) and

vegetables (carrot, pumpkin),

green leafy vegetables, fish liver

oil, liver, whole milk products

(yogurt, cream, butter, rand ghee)

Vitamin B Helps in digestion, proper

functioning of the heart and

nerYes

Beriberi Grains like rice and whole wheat,

green leafy vegetables, peas,

milk, eggs, fish, poultry

Vitamin C Helps in healing wounds,

builds resistance to common

cold, and maintains healthy

SUrns

Scurvy:--swelling

and bleeding of

gums

Gooseberry (amla), lemon,

orange, grapes

Vitamin D Keeps the bones and teeth

healthy and strong

Rickets-soft

bones

Exposure to sunlight activates

synthesis of vitamin D beneath

the skin. Foods like milk and

butter are rich sources

Vitamin E Keeps the skin healthy Skin and

reproductive

system is affected

Nuts lil<e almond, egg yolk,

wheat germs, vegetable oils,

green leafy vegetables

Vitamin K Required for normal blood

clotting

Haemorrhage Green leafy vegetables, wheat

bran, cheese, egg yolk

n#lun*
Take one tablet each of vitamins A, B, C,

and E. Put them in four test tubes containing

water. Note the vitamins which are soluble in

water. #

Minerals

Minerals too, like vitamins, are needed in

small quantities and have no energy value.

Minerals provide material for the growth and

development of the bones and teeth, growth

of cells, and formation of red blood cells. They

are also important for proper functioning of

the circulatory system and the nervous system.

Table 2.3 shows some minerals, their functions,

diseases which can occur due to deficiency of

these minerals, and their sources.
.*,q

'iftF

I'q,$Y 5
Take a pacl<et of oral rehydration solution

(ORS) from a chemist's shop. Make a list of all

the minerals present in it. Why do you think

it is given to people suffering from diarrhoea

and vomiting? 
lL



Table 2.3 Minerals

Water

Water is the most abundant substance in our

body. About 70 per cent of the human body is

made up of water. Almost 90 per cent of our

blood is composed of water. Water helps in

eliminating waste in the form of sweat and urine

from the body. The chemical changes that take

place in the body use water as the medium. lt

regulates the body temperature. Water is found

in most foods. One needs to drink about two

litres of water every day.

Besides carbohydrates, fats, proteins, vitamins,

and minerals, our body needs water and

roughage. Although they do not have any

nutritive value, yet they are extremely important

for good health.

,t

F

Things required: 100 grams each of cucumber, onion, brinjal, wheat, and rice grains

Method: Spread all the items separately on a sheet of paper and keep in the sunlight for a few days

till all the food items are completely dry. Weigh them again.

What is the weight loss? Which food item has the maximum water contentl 
O
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Roughage

Roughage is the dietary fibre present in the

food we eat. lt is the part of the food that is

not digested by the human digestive system.

Yet, it plays an important role in keeping the

digestive system healthy. lt helps the food move

through the digestive tract. lt helps in the bowel

movement and prevents constipation. Roughage

adds bulk to the food and thus satisfies your

appetite. Vegetables like spinach, cabbage,

cucumber, pulses, and cereals with seed coats are

rich sources of roughage.

Balanced diet
Different food items contain different nutrients.

To get all the nutrients that are necessary for our
body, we have to eat a variety of food items. A
diet that contains sufficient quantities of all the

nutrients that are required for proper growth and

functioning of the body is called a bolanced diet.

The requirement of nutrients differs from one

individual to another. lt depends on factors like

age, gender, health condition, and level of activity

of a person. For example, a labourer needs more

carbohydrates and fats in comparison to a person

doing routine office work. A growing child needs

more proteins than an old person. A teenager

needs more energy than a baby.

Malnutrition

Different foods supply different amounrs of
energy. Every activity of the body uses some

amount of energy. A person taking a balanced

diet will generally take in the same number of
calories as are used up. Such a person maintains

a good health condition and his or her weight will
generally remain constant.

An improper diet may, however, cause an

imbalance in the amount of nutrients required

by the body and the amount that is received.

This may give rise to a condition called

molnutrition Malnutrition may be caused by both

undernutrition and overnutrition.

For example, if a person takes in food that
contains more calories than are used up by his

body, he gains weight and may become obese.

Obesity is a condition in which the weight of a

person is at least l0 per cent more than the

normal weight for his or her height. Such

people have a higher risk of getting a heart

attack.

Eating too little food, on the other hand, leads to
weight loss, weakness, restlessness, and lethargy.

This normally happens when people start dieting

and do not eat properly.

(o) An obese mon (b) An undervveight child

Fig 2.7

Deficiency diseases
lmproper intake of nutrients over a long period

of time leads to deficiency of these nutrients in

our body. The deficiency of essential nutrients

in our body may cause certain diseases called

deficiency dlseoses.

Deficiency of protein in diet causes stunted

growth, swelling of face, discolouration of hair,

skin diseases, and diarrhoea. Find out the name

of the disease.

Deficiency of carbohydrates in diet causes a

person to become very thin and weak.

Deficiency of minerals and vitamins also causes

certain diseases. Tables 2.2and 2.3 show the

I

I
{
I

{

(

(

r
€

t
T

11

r

I
n

o

p

(o) An obese mon

h



&
.iwl
"{#4--+m

ffi
Milk, yogurt, and

cheese group 

->

(2-3 servings)

Fruit group

(2-3 servings)
--------)>

Eoch serving

should be

beureen 20

ond 30 groms

of the food.

Fig 2.8 Food pyromid

diseases caused by deficiency of important

minerals and vitamins.

Food pyramid

A food pyramid is a diagrammatic representation

of food classified into six groups. lt shows how

many servings from each group should be eaten

everyday to maintain a balanced diet.

Grain group

Grain group is present at the base of the food

pyramid. This group includes food items like

cereals, oats, whole wheat breads, pastas,

brown rice, white rice, and other whole grains

which supply carbohydrates and dietary fibre-
roughage. One can have 6-ll servings per day

from this group.

Yegetable and fruit groups

Fruit and vegetable groups form the next level

of the food pyramid. These groups contain

plant parts like the stem, root, flower, and fruit.

Different vegetables contain different types of

minerals and vitamins. So, one should consume a

variety of vegetables.

Fruits are sources of natural sugar, roughage, and

vitamins.

3-5 servings of vegetables and 2-3 servings of

fruits are recommended every day.

Milk group

It forms the third level of the pyramid. All the

dairy products like milk, yogurt, and cheese

are the major components of this group. These

products are rich in phosphorus and calcium.

Meat group

Meat group is also at the third level of the food

pyramid along with the milk group. Eggs, meat,

fish, and poultry are'important components of

this group. Non-meat foods such as peas, beans,

pulses, and lentils too are a part of this group.

2-3 servings of cooked items from this group

are recommended.

Fats, oils, and sweets

(use sparingly)

Meat, poultry, fish, dry

beans, eggs, and nut

SrouPs
(2-3 servings)

Bread, cereal,

rice, and pasta group

(6-l I servings)



Fats and sweets

Fats and sweers form the tip of the pyramid.

The foods in this part of the pyramid should be

eaten sparingly because they provide calories but
not much nutrition. These foods include salad

dressings, oil, cream, butter, margarine, sugar,

soft drinks, sweets, and desserts. ln fact, foods

in other groups already contain fats and sugars.

So, limited quantities of fats and sugars should be

consumed.

Each group contains some of the nutrients that
are needed by the body. By taking the proper
amount of food.from each group, the body gets

all the nutrients that it needs for a balanced diet.
Eating a healthy diet is a little easier if you base

your choices on the food pyramid.

7
Make a nutritious sandwich that has food from different groups. Write the ingredients and the
recipe. Share your sandwich with your friends in the class.

Make a list of foods you had yesterday for breakfast, lunch, and dinner. Do not forget to include
snacks eaten in between the two meals. Now, check whether you ate enough food from each
food group. Make a food pyramid by placing each food item at the appropriate level of the
PYramid' 

A a &

h

Ir.

Compare your food pyromid with thot of your friend in the closs. Discuss whether you
are eating o bclonced diet by consuming enough servings from different levels of tie
pyromid. rf required, suggest chonges thot would make it q bolonced diet. 

.:,,.ii
ffi

Nutrients: the substances needed for growth and proper functioning of the body

Balanced diet: a diet containing the right quantity of all the nutrients as per the age,
gender, and type of work of an individual

Food pyramid: a diagrammatic representation of food classified into six groups that
guides you to eat a balanced diet

Deficiency diseases: the diseases caused due to lack of essential nutrients in the body

i_i
E



Put on your THINKING CAP!

l. Choose the correct option.

a) The nutrient used for growth and repair of cells is

i) protein

iii) sugar

b) Sugar and starch are

i) proteins

iii) carbohydrates

ii) carbohydrate

iv) fat

ii) fats

iv) vitamins

c) Dilute nitric acid is used to test the presence of
i) sugar

iii) minerals

ii) starch

iv) proteins

d) Which of the following food items has high protein content?
i) apple

iii) fish

ii) orange

iv) onion

e) When iodine solution turns blue black, it shows the presence of
i) sugar

iii) starch

ii) minerals

iv) vitamins

f) This vitamin helps in maintaining healthy gums.

i) vitamin A
iii) vitamin D

ii) vitamin K

iv) vitamin C

g) lt is an important component of food but has no nutritive value.
i) vitamin C

iii) water

h) This mineral is required to form haemoglobin.

i) iron

ii) calcium

iv) fat

ii) calcium

iv) sodiumiii) phosphorus

i) Calcium and phosphorus are required for
i) healthy teeth and bones

iii) forming haemoglobin

j) This food item has more roughage.

i) sea food

iii) banana

ii) long and black hair

iv) healthy nerves and muscles

ii) milk

- - iv) cabbage



2. Match the nutrients with the food items.

Nutrients
carbohydrates

fats

proteins

vitamins

minerals

Find the odd one out. Giye reosons.

a) Proteins, carbohydrates, fats, vitamins, milk
b) Rice, wheat, soybean, noodles, bread
c) Meat, egg, beans, spinach, milk
d) Butter, cucumber, oil, ghee, almonds
e) lron, sodium, potassium, iodine, vitamin A

Fill in the blonks.

Food items
fish

gooseberry

green vegetables

ghee

noodles

3.

a)

b)

c)

d)

e)

f)

are body building nutrients.

@ iffi:::in 
the bodv to Provide.enersv if required later.

Fresh fruits contain plenty of
Eggs and fish are rich in

good health.
have no nutritive value but are essential for

8)

h)

i)

i)

are needed for strong bones and teeth.
is needed for red blood cells.

Lack of vitamin causes rickets.
Lack of vitamin C causes

5. Nome three foods rich in

a) fibre

b) sugar

c) fats

d) starch

e) protein

6. Nome the food needed

a)

b)

c)

d)

q

for strong bones

to avoid scurvy

to avoid constipation

for warmth

for growth

Write short onswers.

a) What are nutrients?

b) List the four main nutrients which the body needs.



8.

9-

c) How is water important for the bodyl Give three points.
d) What is a balanced diet?

e) Name the water-soluble and fat-soluble vitamins.

f) what might happen if you do not consume a variety of food items?

g) What might happen if you consume more calories than your body needsl
h) ls the balanced diet for a labourer and a chitd the same? Justify yciur answer by giving reasons.
i) Why is roughage extremely important even though it has no nutritional valuel

Write onsweri in detoil.

a) List the main functions of carbohydrates, fats, and proteins.
b) How is the presence of protein tested in a food iteml
c) i) What is malnutrition? What are its types?

ii) What are deficiency diseasesl Mentioh three of them and how they occur.

complete the crossword with the help of the clues provided.

Across

l. Deficiency of iron causes this disease.

2. lt is the main source of energy.

3. lt is a rich source of fat used in cooking.

4. Some of these are water soluble and some are fat soluble.
5. lt prevents constipation by adding bulk to the food.
6. Deficiency of vitamin C causes this disease.

Down

l. lt is the medium of all chemical reactions in the body.

2. lt is needed in small quantity.

3. lt is needed for growth.

4. Provide twice the amount of energy as compared to carbohydrates.
5. Overweight leads to this condition.

6. Deficiency of calcium and phosphorus causes this disease.
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Extended learning
l. Take raw Potatoes, boiled potatoes, baked potatoes, potato chips, and fried potatoes. Rub a small

amount of each type of Potatoes on a brown paper.Write the type of potato below the spot.Wait
for five minutes for the spot to dry. Hold the paper towards the light and record your observation.
Which types of Potatoes contain maximum fat?Which type of potato is healthiest to eat?Why?

7. To interpret the nutrition information listed on packets of food, take small packs of three different
cereals. Make a data table with various headings like Proteins, Carbohydrates, Fats,Vitamins, and

Minerals. Compare the nutritional values of the three foods.Which is the mosr nutritious? Can
reading food labels help you to plan a balanced dietl

llOT$
l. Krishan Soes to work by his cycle. He does a lot of physical work in the office. He

- ?k"r 
six chapattis with him for iunch.Why?

2. Sneha is eight years old. Her mother makes sure that she eats pulses every day.Why?
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3.

4.

5.

6.

Rahul eacs french fries, fried burgers, cakes, and chocolates every day. He watches television and
plays computer games for three hciurs.What are the dangers to his healthl
Rekha was diagnosed with rickets. Name the symptoms the doctor must have observed in her:
What type of diet should she take to recover from the disease?

The foods in the grain group are placed at the bottom of the food pyramid.Why?

Ankit's mother cuts vegeables and then washes them before cooking.ls this a good practice?
Explain why.

Maria takes vitamin A and E pills every day without doctor's advice. ls this good for her healthl
ExPlain' 

,,-l#o #i*,.-

7.

hL
'loi
si
ThG

Fs
tn !!

Ua

Thc

chq

dn1



t

n.

Fibre to Fabric

The story of clothing material
You must have watched the cartoon show called
'The Flintstones.' lt is about two families during

the Stone Age. What clothes did Fred and his

friend Barney wear?

People at that time wore skin or fur of animals

and bark or leaves of trees. Later on as they
began to settle down at a place and started
agriculture, they learnt how to twist grass and

vines, and animal fleece into long strands and

weave them into cloth.

ln lndia and Africa, people wrap a large piece of
cloth around themselves in various ways, like a
sari in lndia or a kanga in Africa.

The sewing needle was invented about 40,000
years ago. After its invention people learnt how
to stitch a fabric into clothes.

Variety of fabrics
There are many varieties of fabrics. people

choose these fabrics depending on the climate of
the place they live in.

a

a

a

a

You will learn about

The variety in fabrics

Natural and synthetic fabrics

Fabrics made from plants and animals

Processes related to fabrics

Fig 3.1 Kongo

Fabric is the material which is used to make

clothing or household articles. lf you go to a
shop to buy fabric for your dress, you would find
a variety of fabrics there. The shopkeeper will
show you cotton, silk, woollen, and polyester

fabrics to choose from.

Do you know what these fabrics are made of?
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Take a cloth and using a needle pull'out a

thread from it. Untwist to loosen its end.

What do you see?

rO,

ln the above activity, you will see that a thread is

made up of smaller threads or hair-like strands.

Pull out one ofthese strands.

This single hair-like strand is called a fibre. All
fabrics are made of fibres.

Based on their length, fibres can be classified into
two types-filament fibres and staple fibres. The

fibres which are short in length are called staple

fibres. Cotton fibre is one such example. The

fibres which are long in length are called filament
fibres. All man-made fibres are filaments. Nylon
fibre is an example of a filament fibre.

Sources of fibres
Fibres differ in their origin. Some fibres are

obtained from natural sources, i.e., plants and

animals. Fibres from such sources are called

noturolfbres. Cotton, jute, coir, silk, and wool are

examples of natural fibres.

Cotton is obtained from the seed pods of the
cotton plants, jute is obtained from the stem

of the jute plants, and coir is obtained from the
outer covering of the coconut fruit.

Silk is obtained from the cocoon of the silkworm
and wool is obtained from the fleece of goat,

sheep, or lamb. Wool is also obtained from the
hair of rabbit, camel, Ilama, and yak.

(o)yok (b) Ltomo

Fig 3.3 Sources of animol fibres

With the passage of time man learnt to make

fibres from sources other than plants and

animals. These fibres are made from chemical

substances and are called man-mode or synthetic

fbres. Rayon, polyester, nylon, and acrylic

(cashmilon) are examples of synthetic fibres.

Advantages of synthetic fibres

You must have noticed that cotton shirts tear
faster than nylon shirts. This is because nylon

fibres are stronter than cotton fibres.

Fabrics made from synthetic fibre dry faster and

do not get wrinkled.

One disadvantage of using these fabrics is that
they contain less air space between their fibres

and therefore do not absorb sweat. So, we
cannot wear clothes made of synthetic fabric in

hot and humid weather.

\a
TS"

rffiiufuz
Take any cloth made out of cotton and

another made out of nylon. Soak them in
wate[ wring them out, and dry them in the
Sun. Make a note of the time you start. How
long did it take for them to dry? 
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Coir

Coir fibre is obtained from the outer covering

of the coconut fr:uit that grows on the coconut

palm. The outer covering of the coconut is

called husk.

At times, synthetic fibres are mixed with natural

fibres like cotton and wool to weave a fabric.

One such fabric is called polycotton.lt is a mixture

of polyester and cotton. The polycotton fabric

has strength, can absorb sweat, and does not get

wrinkled fast.

Production of plant fibres

fute

Jute fibre is obtained from the stem of the jute

plant which grows best in both sandy and clayey

soils. West Bengal, Bihar, and Assam are the

major jute producing states in lndia.

Jute is sown in the rainy season and harvested

after six months when the plant starts to flower.

After harvesting, the stems are tied in bundles

and soaked in water for two to three weeks.

This process is called retting. Once the retting is

complete, the softened fibres are removed from

the stem by hand. The fibres are then washed

under clean running water and hung up or spread

out for drying.

Jute fibre is used to make a number of things like

ropes, bags, carpets, door mats, ornamental toys,

wall hangings, and footwear.

Fig 3.4 lute plont ond the irems mode of jute

To obtain coir fibres, the husk

is removed from coconut and

soaked in water for up to ten

months. The softened husk

is then beaten to get the coir

fibres. The golden coir fibres

are then spun into yarns.

These yarns are used to make

mats, floor coverings, garden

articles, aquarium fi lters,

ropes, etc.

Coconut polm tree beoring

the coconut fruit

lndia and Sri Lanka are world's major producers

of coir fibre.

l\Where do coconut patms grow in lndia? What

type of soil do they need?

Cotton

Cotton is a soft fibre obtained from the seed

pods of the cotton plant. Cotton plant grows

best in black soil and warm climate.

Cotton seeds are planted in the spring season.

When the plant matures, it starts flowering, the

flowers develop into spherical walnut-sized fruits

or seed pods called bolls. Seeds are present inside

cotton bolls. Each boll matures and the cotton

fibres on seeds grow to their full length. When

the boll ripens, it splits open to reveal the seed

with cotton fibres on it.



Moking cotton yorn The process of makingyorn

from fibres is called spinning. This process involves
drawing out fibres from the bundles of cotton
and twisting them to make a yarn.

Picking of cotton bolts or harvesting occurs only
after the fibres inside the bolls have fully dried
up by the heat of the Sun. Once the harvest is

complete, the cotton is made into bales to be
stored until it is ready to be ginned. Ginning is a
process to separate the cotton fibres from the
seeds. The de-seeded and cleaned cotton is once
again pressed into bales for shipment. Harvesting
and ginning is usually done by hand, but nowadays
machines are also being used.

Cotton fibres are thin and small so cannot
be made into a fabric directly. They are first
converted into yarns, which are longer, thicker,
and stronger. The yarn is then woven into a fabric.

Fig 3.5 Couon plont ond items

mode of cotton

Take some cotton and start pulling out a
few fibres.While pulling out a fibre, keep
twisting it.

After some time, you will see that a yarn is
formed.

Fig 3.5

The spinning process helps to hold the fibres
together and makes the yarns strong, smooth,
and fine. Spinning can be done by using a tokli
(spindle), a chorkho, or a spinning machine.

'rr\Which great leader of lndia used to spin cloth
using a charkha. Why did he do sol

After spinning, the cotton yarn is used to
make fabric.

Moking cotton fabric There are a number of
ways by which yarns are made into fabrics. The
two most popular processes are weaving and

knitting.

Weoving You must have

seen the seat of a chair

or a charpoy which is

made of nylon or cotton.
These are made with
tapes by interlacing two
sets of tapes with each

other at right angles.

Similarly, a fabr.ic is also

made by interlacing two
sets of yarns at right angles. The whole process of
interlacing tr4lo sets of yorns ot right ongles to moke o

fobric is colled weoving.

Weaving is done on looms, which can be hand
operated or power operated.

(a) Chorkho
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Fig 3.7 Hotndloom
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To understand weaving by making'table mat

Things required: Chart papers of two different corours, scissors, pencil,

and scale

Method:

l. Take one chart paper and fold it into half.

2. Draw lines on the folded paper as shown (b).

3. Cut the paper along the lines and then unfold (c).

4. Take the other chart paper and cut I inch (2.5 cm) wide strips (d).

5. Weave the cut strips in the first chart paper (e).

6. Your table mat is ready.
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Knitting Pick up a sweater and any other woven

fabric and compare the two. You will notice

that in case of a sweater, there is interlocking

of loops.

Knitting is interlooping of one or more sets of
yarns. Knitted fabrics are more stretchable than

woven fabrics.

They are used to make T-shirts, sports pants,

socks, etc. Knitting can be done by hand as well
as by machines.

Fig 3.8 Knitting

Natural fibres: fibres obtained from plants and animals

Synthetic fibres: man-made fibres

Retting: soaking of jute stems in water

Harvesting: the process of collecting mature crops from the fields

Ginning: the process to separate cotton fibres from the seeds

Spinning: the process of making yarn from fibres

Weaving: the process of interlacing two sets of yarns at right angles to make a fabric

Knitting: interlooping of one or more set of yarns

r



It\t Put on your THINKING CAP!

I. Write S for man-made ond N for naturot fibre.
a) Nylon

c) Cotton

e) Polyester

g) Acrylic

2. Select the correct option.

a) The fibres of cotton are very

i) short

iii) thick

b) Which of the following fibres is not a man-made fibre?
i) rayon

iii) coir

c) Jute is obtained from the

i) leaf

iii) stem

d) Coir is obtained from the

i) root of coconut tree

iii) stem of coconut tree

e) Synthetic clothes

i) absorb water

iii) do not wrinkle

f) Which fabric is made of staple fibre?

i) cotton

iii) silk

b) Wool

d) sitk

f) Rayon

h) Jute

ii) long

iv) weak

ii) polyester

iv) nylon

ii) seed

iv) fruit

ii) outer covering of coconut fruit
iv) leaf of coconut tree

ii) tear easily

iv) have large air spaces

ii) nylon

iv) both (i) and (ii)



g) The fibre which is obtained from plant is
i) silk

iii) nylon

i) retting

iii) knitting.

ii) wool

iv) coir

h) Which of the following processes is a part of productlon of jute fibre?

ii) ginning

iv) weaving

Circle the correct word to complete the sentence.

a) The outer covering of coconut is called husk/shell.

b) Yarns are made when fibres are separated/twisted together.
c) Spinning/Ginning is the process of making yarns.

d) Harvesting is picking/planting of crop.
e) ln ginnins, the bolls/bales are cleaned to separate the cotton fibres from the seeds.

complete the story of cotton by usingthe wordsgiven in the box.
Cotton grows in soil.

Seeds are present inside

Farmers use machines to cotton.
The cotton is sent to a

- are used to clean the cotton.
The cleaned cotton is combed and twisted into

weaves the cotton yarn into fabric.
People sew the into clothes.

5. Write short onswers.

a) What is a fibre?

b) What is spinning? How does spinning help the fibres?

c) What is coir used for?

d) Distinguish between

i) natural fibre and synthetic fibre
ii) staple fibre and filament fibre
iii) weaving and knitting

5. Write onswers in detoil.

a) How is jute fibre extracted from the plant?

b) Under what conditions does cotton grow best? How are cotton bolls harvested?
c) What are the advantages and disadvantages of synthetic fibres? What is polycotton?

Extended learning
l. Let us make a pen and pencil holder.

Things required: A small round container (you can take a box of talcum powder after cutting the rop
portion), a colourful piece of cloth, scissors, glue, laces, mirrors, glitters of different colours



Method:

a) Paste the piece of cloth on the container, covering it entirely.
b) Paste the lace on the t'op and the bottom.

ii) Rayon

vi) Polyester

iiD sitk

vii) Acrylic

.,,jrs,., ^ :l Decorate it using glitters and mirrors. Your pen and pencil holder is ready.
{o 2. ldentify the following fibres.

D Cotton

v) Nylon

Method:

iv) Wool

(Note: To be done under the supervision of an ad.utt)

Take out a thread from the fabric.

Burn one end of the thread either using a matchstick or a candle. Check the following:
i) How fast does the fibre catch fire? ii) Type of flame

iii) Smell after burning

Refer the following chart to identify the fibre.

iv) Ash left behind

Find out if these fibres are natural or synthetic, what these fibres are made from, and what they are
used for:

Catches fire easily Continues to burn

with a bright yellow

flame

Smell of burning

PaPer

Does not catch fire

easily

Burns with a yellow

flame. Does not

continue to burn

Smell of burning

hair

Does not catch fire

easily, melts away

Shrinks away from

flame. Burns with

sputtering

No definite smell

Wool N Sheep wool Sweate6 carpets,

blankets, gloves

Flax

Mohair

Polyester

Ramie

Acrylic

Hemp

Denim

Corduroy



Make a help club. Members of this club will donate old clothes for the poor. Make sure the
clothes are in good condition.



Sorting Materials into Groups

You will learn about
When you look around, you observe things
of different shapes and sizes: small, big, round,
rectangular, etc. Also, some objects are soft
while some are hard. There may be a lot of other
similar or dissimilar features in different objects.
You can divide the objects in various groups
based on such features. This is called sorting.

.l\. Look at the pictures given below. Divide them
into groups as you like. Write down how you
have grouped them in your notebook.
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But you may ask, why do we need to sort things
into groups?

Most of the time, we group things as per
our own convenience. Sorting makes our life
more organized and orderly. For example, in

. Grouping objects on the basis of differenr
properties of materials used to make them

a supermarket there are separate sections for
items of different types. you wilt find food items
kept in one section, toiletries kept in another
section, and stationery items in a separate
section. Arranging things in different troups
makes it easier to find items of different types.
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Visit your school library and ask the library

teacher about the system used to group

books. O A
::ifii .i:!+,

You can also group objects on the basis of the

material the;r are made of. There is a large variety

of materials that can be used to make different

objects. For example, glass, metal, plastic, wood,

cotton, and soil are some materials that are used

to make different things.

Looking at the objects around us, we find the

following things.

. Different objects are mode from different

moteriols. To make an object the properties of
the material used are usually kept in mind. For

example, a carpenter would use wood to make

a door rather than paper or rubber because

wood is stronger and lasts longer.
. Certoin objects con be mode from dffirent types

of moteriols. For example, a chair can be made

using iron, wicker, wood, plastic, or brass.
. Sometimes, o single moteriol con be used to moke

different objects. For example, iron is used to
make tools, doors, gates, pipes, etc.

The table given below lists a few objects. Write
down the different materials that can be used to
make these objects.

,nThe table given below lists a few materials. Now

think and write down the different objects that
can be made from each material.

Properties of materials
Every material has some special features,

called its properties, which distinguish it from

other materials.

You can put certain materials in a group on

the basis of some common properties. We use

dissimilarities between materials to put them in
different groups.

The method of grouping objects on the basis of
certain similarities and dissimilarities is called

clossificotion.

There are various properties like appearance,

hardness, conductivity, solubility, flotation, and

transparency which help us to arrange objects

into different groups.

Appearance

You can group materials on the basis of the

appearance oftheir surfaces. Lustre and

smoothness are the two characteristics that

allow you to distinguish the appearance of
different materials.

Lustre The surfaces of some materials are shiny

while others are rather dull. This shine of the

materials is called lustre. For example, a page

from your notebook has no lustre and appears

dull when compared to a kettle made of metal.

1

ffi



Fig 4.1 Lustre

The table given below lists the names of some
objects. Put a tick if they possess lustre and a
cross if they do not.

Smoothness To understand
this property

touch the petals of a flower.
move your hand over
the surface of a clean

window pane.

. take a small stone and move your thumb
over it.

You will notice that the surfaces of the flower
petals and window pane are very smooth. The
surface ofthe stone, on the other hand, is very
rough. Similarly, an egg is smooth to touch
whereas a coir mat is rough.

Hardness

Hardness is another property which helps us to
group different materiats.

,t
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Collect the foltowing objects_cotton, wool,
a wooden bat, a rubber ball, a small stone,
a piece of iron, and a piece of sponge. Now,
press these objects one by one with your
hand. Write down your observation. 
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lf you carefully took at a variety of objects, you
will observe that the materials that generally
show lustre are metals. Gold, silver,lopper,
aluminium, and iron are some examples of
metals. Wood, on the other hand, is not a metal
so it does not have lustre.

Some materiats lose their lustre with time or
when they are exposed to air and moisture. you
must have noticed that brass and silver items
at home have to be polished from time to time.
This helps these items regain rheir shine and
look new. lf this is not done they appear dull and
tarnished.

Fig 4.2 Soft qnd hoid mqteriols

ln Activity 2, you will notice that objects like
cotton, wool, rubber ball, and sponge are very
easy to press. They change their shape when
pressed. These materials are calted soft moterials.
However, you will find it hard to press materials
like cricket batl, wood, stone, and iron. These are
called hord materiols.
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Try to scratch the surface of the followin!
objects with a piece of ip6r1-2 candle, a piece

of wood, a stone, a piece of plastic, and an

iron rod.

Note down your observation.

ln the above activity, you will observe that
hard surfaces are difficult to scratch while soft
surfaces can be easily scratched.

Transparency

This property of materials is dependent on
whether the material allows light to pass through
t. When an object allows light to pass through it,

fou can see through it.

This property allows you to
Civide materials into three

grou Ps-transParent, oPaque,

and translucent.

Threre are certain materials

*rtrich allow you to see what is

?I,ere on the other side. Such

raterials are called tronsporent
rsterio/s. For example, you can

see things on the other side of a glass window.
Thus, clear glass is a transparent material.

rl
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Try to see things on the

other side through a

wooden door. You will

notice that you are not able

to see through the door.

Such materials through which you cannot see are
called opoque moteriols. These materials do not
allow light ro pass through them.

il-

ffi
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Switch on the electric

bulb in your room. Take

a sheet of butter paper

and hold it against the

light of the bulb. Try to look through it.

You will notice that you are able to see the bulb,

but not so clearly. Such materials that allow
you to see through them partially are called

tronslucent moteriols.

6
collect the following things and list them in the table given below as transparent, translucent, or
3paque material.

Ti'ssue 
PaPer, plastic wraP, cardboard, clear plastic lids, tin foil, coloured plastic lid, wood, waxed

:aper, clear glass.

Transparent Translucent Opaque

,l\



Solubility

Let us perform an activity to understand this

ProPerty.

e#,
Take some solid materials like salt, sugar,

sand, pencil shavings, and chalk in small

quantities. Now take five glasses of water and

dissolve each material separately in each glass.

Use a spoon to mix the contents of each

glass.

ffi
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Sugor Pencil shovings Cholk

You will find that salt and sugar dissolve

completely in water. Such materials that
completely dissolve in water are cailed

solub/e moteriols.

On the other hand, sand, pencil shavings,

and chalk did not dissolve in water even after
vigorous stirring. Such materials that do not
dissolve in water are called insoluble moteriols.

You will notice that some liquids like orange juice
dissolve in water. These liquids are said to be

miscible. The liquids that do not dissolve in water
are said to be immiscible.

-h-Ft
(Note: To be done under the supervision of on adutt)

Take liquids like mustard oil, milk, kerosene
oil, ink, vinegar, and orange juice. Now take
separate glasses of water and dissolve each

liquid in a separate glass. Keep them aside for
some time.

Write down the names of the liquids which
dissolve in water and those which do not in
the table given below.

Dissolve Does not dissolve

1I,

Flotation

Let us perform the foltowing activity to
understand this property.

e#,
Take a table tennis ball, a golf ball, a dry
leaf, an eraser, an iron nail, pencil shavings, a
pebble, and a plastic spoon. Take a bucket of
water and gently put all the obfects in water.

Observe carefully what happens to each

object. Note down your observation. ft

You will observe that some objects like dry leaf,
pencil shavings, plastic spoon, and table tennis
ball stay on the surface of water, r.e., they float.
On the other hand, objects like golf ball, iron nail,
and pebble sink to the bottom of the bucket.

Repeat the above activity with a cork, a few
drops of oil, and a coin. you will see that the
cork floats on water while the coin sinks. The oil
forms a layer on the water surface and floats.

This property of objects to float or sink is called

flototion. Objects float or sink depending on the
material they are made of and their shape. Thus,
we can now group things on the basis of whether
they float or sink in water.
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Conductivity

Some materials can conduct electricity and are

called conductors. Metals lil<e silver and'copper

are good conductors of electricity. Non-metals

i) appearance

iii) flotation

i) flotation

iii) transparency

like plastic and wood are bad conductors of
electricity and are called insulotors. Plastic is used

to cover electric wires because it is an insulator

that does not allow electricity to pass through it.

ii) hardness

iv) conductivity

ii) conductivity

iv) hardness

ii) hardness

iv) lustre

a

of

r.

Lustre: shine of materials

Transparent: a marerial which allows light to pass through it

Translucent: a material through which things can be only partially seen

Opaque: a material through which you are not able to see things

Flotation: the property of a material to float or sink

Conductors: materials that allow electricity to pass through them

lnsulators: materials that do not allow electricity to pass through them

ra Put on your THINKING CAP!

t. Select the correct option.

a) What Property is not to be considered while purchasing a cooking utensil?

ll
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: oil

b) While choosing a material for a window pane, what property of the material should be kept in
mind?

i) solubility

iii) transparency

c) Which Property does a jeweller consider while choosing a metal for jewellery?

-ery.f$!.r'r,rydi:



d)

Yiy^::l-"rty 
shourd a bracksmith keep in mind whire making a hammer?i) flotation

iii) hardness

e) Mustard oil is
i) miscible

iii) both i) and ii)

g) Sand, pencit shavings, and chalk are
i) immiscible materials

iii) soluble materials

h) Objects float or sink depending on
i) their size

iii) both i) and ii)

Fill in the blonks.

ii) appearance

iv) transparency

ii) immiscible

iv) none of these

ii) insoluble materials

iv) none of these

ii) material they are made of
iv) none of these

in water.

This characteristic is used to group materials on the basis of appearance of their surface.i) lustre

iii) conductivity ,"i ,"*';t"ff1"

2.

a)

b)

c)

d)

q

0

Metals like gold and copper have
Plastic is used to cover electric wires as it is an
The property of an object to float or sink in water is called
Liquids that dissolve in water are said to be

-

..*;
The method of grouping objects on the basis of certain similarities and dissimilarities is called

4.

Write short onswers.

1J 
How is grouping of materials advantageousl

b) Differentiate between miscibre and immiscibre riquids.
c) What is the difference between sotubre and insorubre materiars?
d) List the properties of matter which herp in sorting of materiars.

Write onswers in detoil.

a) Differentiate among transparent, translucent, and opague materiats. Give two exampres of each.

li im,fi.*:::uish 
the aPPearance of different mareriars. Exprain with exampres.

ii) what are conductors and insutators? Exprain with exampres.



5. Solve the crosswo rd given below.

Across

l. The property based on whether or not one can see through objects
2. The property of objects to sink or float
3. The property that ailows a materiar to either dissorve or not
4. The property that herps you to distinguish a stone from woor

Down

5. A material through which you cannot see objects on the other side
5. The ability or inability of materials to conduct electricity
7. Shine of materials

8. A liquid which dissolves in another liquid

Extended learning
Find out how all the animals present in the world are grouped in a scientific manner.

I Give two examPles where grouping of materials helps in bringing order at home.

l. A nail file, emery papeG a vegetable grate[ and a pumice stone all have a common

_ 
properry.ldentifi the property which is lost with continuous usage.

2. Harshit took a jar of water and added a little of the following to Tt.
a) Orange juice 

. b) Oil c) Milk a1 f_os"si e) Metted ghee
Then he stirred the solution.Which of the given liquid, Lr" ,ircible in-iater?

3' Mrs' Kohli applied tamarind iuice on her brass tamp.Wf,icn p-p".ty 
"f 

.h";;;;r;;;ing to
restore?

4' whenever you 8o to fix a new bulb in your lamp, it is advisable to wear plastic slippers.Whyl
5- There have been a number of robberies in the area where Mr. Beht il;;";;#:il;;.'in ,ron

grill fitted.Which prope rty of iron wiil ensure r",i, ,".rrift 
-- rru' -!Yr Y,rv 6vL 

;".6
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Separation of Substances
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.You will learn about

We use a variety of substances in our everyday

life. These substances are made up of small

molecules. Some of these substances are pure

substances and others are mixtures.

Pure substances are substances that contain only

one kind of molecule. Water is a pure substance

because it contains only water molecules. On

the other hand, if we add a teaspoon of salt in a

glass of water and let it dissolve, is it still a pure

substance? No, now we have some salt molecules

here and there between the water molecules. So,

the salted water isn't a pure substance. lt consists

of more than one kind of molecule, thus it is

a mixture.

Mixture is o combinotion of two or more substonces

that mix together without any chemicol reoction

toking ploce.

Separation of substances
Mixtures of various types are used for different

purposes by all of us. But sometimes we need

to separate the different components of a

mixture. lt may be required to separate some

impurities or non-useful components to obtain

different useful components, or to remove

harmful components.

Lemonade is a mixture of water, sugar, and

salt, and it is perfectly fine as a mixture. But

sometimes, we need to separate the different

substances in a mixture. For example, milk is a

. Separation of components of a mixture

. Formation of saturated solutions

mixture of water, sugar, fat, protein, vitamins,

and calcium. Calcium and protein are two

things your body needs, but fat, while good for
growing children, can be unhealthy for adults.

To make healthier milk for adults, we separate

most of the fat from the mill<, creating low-fat or

skimmed milk.

When your mother pours tea into a cup, she

separates the insoluble tea leaves from the tea by

using a strainer.

Fig 5.1 Pouringteo in o cup using o stroiner

Sea water has salt in it. ls it possible to separate

water and salt? Can we use the same method

which was used for separating tea and tea leaves?

To separate the components of a mixture, we

need to find a separation process which could be

used to transform a mixture of components into

distinct components.



Methods of separation
The separation of components of a mixture can
be carried out on the basis of difference in the
properties of the components. Methods used
for separating mixtures depend on the type of
mixture.

Let us study some most commonly used methods
for separating components of a mixture.

Handpicking

Have you observed your mother spreading rice
or dal on a plate and then trying to remove smatt
stones, husks, or mud granules?

Fig 5.2 Hondpicking

Sometimes fruit sellers separate oranges
or apples of different sizes and stack them
separately in two different heaps. They seil the
bigger ones for a higher price. They also pick the
rotten pieces from the heap.

Ihis process of monuol removol of components bosed
on the difference in their szeg shope s, oppearances,
or qualities is colled handpicking.

Think of two more mixtures where handpicking
i:s used to separate two or more components.

@ffi,
Take l0 marbles and lots of black beads.

Separate the marbles and the black beads.
How would you do it?

Marbles and black beads are of different sizes.
So they can be easily picked by hands.

Magnetic separation

Suppose you have a mixture of plastic beads and
solid iron beads of the same size in a container.
How would you separate such a mixture? Can
you do it easily.by handpicking? What do you
think would happen if you brought a magnet near
the mixturel

When a magnet is brought ctoser to the mixture,
the iron beads would get attracted to the magnet
and thus get separated from the plastic beads.

This separation technique can be useful in iron
mines as only iron gets attracted to a magnet
and rest of the unwanted substances can be left
behind. lt is also used to separate recyctable
iron waste in a junk yard. Magnets are also used .

to remove iron splinters from the body of an
injured person.

Fig 5.3 Mognetic seporotion

Threshing

Have you ever seen the stalks of harvested crops
stacked on the field?

Fig 5.4 Horvested crop stocks

The next step after harvesting is threshing lt
involves separating the grains from the stalks



either by beating the stalks on a hard surface, or
by rubbing them (friction), or by the combination
of both methods.

Fig 5.5 Monuol threshing

Another traditional method of threshing is
to make donkeys or oxen walk in circles on
the stalks on a hard surface. This process is

now done by threshing machines such as a

combine harvester.

Winnowing

Winnowing is the next step after threshing. lt is

a process used to separate heavier seeds from
lighter components like dry straw pieces and

chaff by wind or by blowing air. The simplest
way is to stand on a higher levet and allow the
mixture to fall on the ground. The wind blows
away the light components white the heavier
grains fall down to form a heap.

The separated chaff can be used as a fodder
for cattle.

\\g

\---

Fig 5.7 Winnowing

Sieving

Rachna was trying to bake a cake in the kitchen.
She put some flour in a pan.

While taking out the jar of sugar she put some

beans in the flour by mistake. Should she throw
away the mixture and waste the ingredients? ls
there a way to avoid the wastagel

She can surely avoid wastage by separating the
two components by sieving.

Sieving is a method of separation

of particles of different sizes

using a sieve. A sieve is like a net

or mesh which has holes of the

same size.

Sieving is also used extensively at construction
sites to remove pebbles from red sand. lt is also

used in the fields to remove solid impurities of
different sizes.

Take a spoonful of flour and add some chalk
powder in it. ls it possible to separate the two
using sieving?

Particles of chalk and flour are almost of equal

sizes so, it is not possible to separate these two
substances by this merhod.

Sedimentation, decantation, and fi ltration
When it is a mixture of a solid and a liquid, then
simple methods like handpicking, threshing,

winnowing, or sieving are not appropriate to

@
A p/ostrc seive

Fig 5.6 A combine harvester



separate the components. ln that case we use
processes such as sedimentation and decantation,
or filtration to separate the substances of a
mixture.

Sedimentotion Sedimentation is the process
by which insoluble heavy particles in a tiquid are
allowed to settle down.

Your mother uses a strainer to separate the tea
leaves as she pours tea into a cup. Now if for
some reason your mother did not have a strainer
what would she have done?

Leave the tea undisturbed for a few minutes.
The tea leaves would settle down at the bottom.
After the leaves settle down, the clean tea
from the top can be carefully poured into a cup
to prevent the leaves from flowing with the
clear liquid.

*hffi,
Take a beaker full of water and add two
spoonfuls of soil. Mix it and leave the beaker
undisturbed for some time. What happens to
the soil?

The soil settles down at the base of the
beaker.

Decontotion After sedimentation, the
lreavier particles which settte down in the
fquid consritute sediments. The clear tiquid
obtained after sedimentation can then be slowly
ransferred into another container without
dsulrbing the settled particles or sediments. This
process is called decantation.

Fig 5.8 Decontotion

Filtration ls there any method to further purify
the water obtained after decantationl yes, it can
be purified through filtration.

Filtration is a physical process which is used for
the separation of solids suspended in liquids by
putting a device called a filter, through which only
the liquid can pass. Solid impurities bigger than
the perforations of the filter are retained on the
surface of the filter. These are called the residue.

The liquid obtained after filtration is called
the filtrote.

Have you ever had sugarcane juice? The juice
seller uses a cloth to remove some husk or other
bigger parricles which may be left in the juice. ls
this process similar to filtration?

The inner lining of your nose has fine hair. These
hair trap the dust particles from the air we
breathe in to allow only the clean air to pass

through. This is also filtration.

e-8,
To understand filtration

Things required: Filter paper, funnel, beaker.

Method:

. Take a filter paper available in the
laboratory.



Fold the paper as shown in the given

diagram. Put it in a glass funnel; the filter
paper should be folded into a cone and

should be put a few millimetres below the

rim of the glass funnel.

Take the water collected after decantation.

Gradually pour water in the funnel.

Observe the water collected in the beaker

after filtration.

Water collected after filtration would be

clearer as compared to the water obtained

after decantation. Minute impurities which

were not separated by decantation are

retained in the filter paper.

AA
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Evaporation and condensation

ln all the above examples, the components of

various mixtures separated are not soluble in

water so they can be separated by filtration.

How do we separate the components which are

soluble in water?

Sprinkle a few drops of water on a plate. Blow

air over it using a hair dryer. What happens to
the water?

The water disappears after a while. There is no

magic in it. Water in the plate was in a liquid

state. When you blow air, it changes into water

vapour which is the gaseous state of water. Ihis

process of conversion of woter into woter vopour is

called evaporotion lt can be used when we want

to get back a substance that has been dissolved

in water. This process is used to get salt from

sea water.

a

a

a

i*

\fi
tr#rulv+
Take a bowl of distilled water

and dissolve a teaspoonful

of salt in water. Continue

to add salt gradually and

dissolve it till the time you are not able to
dissolve any more salt. Pour the salt solution

in a flat pan. Leave it overnight in a slightly

warmer place under the fan, for the water

to evaporate. What is left in the pan after

evaPorationl 
(D.

Take a glass of water and add a few single

ice-cubes. Do you observe anything on the

outer surface of the glassl We observe the

presence of water droplets on the outer

surface of the glass.

Water is present in air in the form of water

vapour. When water vapour touches the cold

surface of the glass, it changes into water

droplets. 6,

This change of water vapour into water is called

condensotion.

The phenomenon of evaporation and

condensation is used in the United Arab Emirates

to get salt from sea water. The evaporated water

is then condensed to tet clear drinking water.

Solution and solubility
A solution is a homogeneous mixture of a solvent

and a solute. The solvent is the substance present

in greater amount. The solute is the substance

present in lesser amount. lf both components in

a solution are 50 per cent, the term solute can

be assigned to either component. When gas or
solid material dissolves in a liquid, the gas or solid

material is called the solute. When two liquids
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dissolve in each other, the major component is

called the solvent and the minor component is

called the solute

Many chemical reactions are carried out in

solutions, and solutions are also closely related

to our everyday lives. The air we breathe, the
liquids we drink, and the fluids in our body are

all solutions.

Solubility

The maximum amount of a substance dissolved

in a given volume of solvent is called solubility.
Often, the solubility in water is expressed in

gram/100 mL.

A solution that has reached the maximum

solubility is called a saturated solution.
It means you can no longer add solute to
che solution.

Solutes can be separated from a saturated

solution by the method of crystollizotion.

Crystallization refers to separation of solid solute
crystals from a homogeneous solution.

This phenomenon is used for the commercial

manufacture of salt.

Fig 5.9 Manufoauring of solt

Take a pot of boiling water and add table salt.

Stir to make a water-salt solution. Continue

adding salt until no more salt dissolves in the
solution (this is a saturated solution). Now
add one final teaspoon of salt. The salt that
will not dissolve will help the first step in

crystallization to begin. The salt resting at

the bottom of the pot will provide a base for
crystallization.

6

Handpicking: manual removal of components from a mixture

Threshing: the Process of separating grains from the stalks and loosening the chaff from
the grains

Winnowing: the Process of separating heavier components of a mixture from the
lighter components by wind or blowing air

Sieving: seParation of components of a mixture of different sizes using a sieve

Sedimentation: settling down of insoluble and heavier component in a liquid

Decantation: the process of transfer of clear liquid from the sediment

Filtration: separation of solids suspended in a liquid using a filter

Evaporation: change of liquid (water) into gas (water vapour) at any temperature

condensation: change of gas (water vapour) into liquid (water) on cooling

,i+ilt*:',,.j



,*, Put on your THINKING CAP!

l. Select the correct option.

a) Suhstances can be divided into pure substances and mixtures. Which of the following
substances is a mixturel

b) A mixture of water and talcum powder is poured through a filter paper placed in a funnel.
Which of the following statements is true?

i) talcum powder will form the filtrate

ii) talcum powder will form the residue

iii) both the water and the talcum powder will pass through the filter paper

iv) water will evaporate during filtration

c) The appropriate process to separate a mixture of mud and water is

i) gold

iii) water

i) sedimentation

iii) winnowing

i) winnowing

iii) filtration

ii) air

iv) aluminium

ii) handpicking

iv) crystallization

ii) stones and chaff

iv) sugar and salt

ii) sieving

iv) crystallization

d) Winnowing is the process that can be used to separate

i) iron fillings and srones

iii) potatoes and tomatoes

e) A bowl of dal accidentally fell into wheat flour. you will separate them by



f) Ability of a substance to dissolve in a given liquid is known as

i) solvent

iii) solution

ii) solubility

iv) none of these

g) Which factor plays an important role in the process of winnowing?

i) quantity of the mixture

iiD the direction of the wind

ii) size of the component

iv) none of these

h) When matter changes from its gaseous state into liquid state, it is called

i) evaporation

iii) condensation

ii) distillation

iv) none of these

2. Whot method(s) of seporotion would you use to seporote the followingsubstonces?

a)

c)

e)

8)

Sand and iron filings

Sawdust and sand

Peanuts and beans

Wheat grains and straw pieces

b) Sand, water, and salt

d) Five-rupee and two-rupee coins

f) Water and sugar

h) Water and mud

3. Write short onswers.

a)

b)

c)

d)

e)

What is a mixture?

Name one general rule that helps in separating the components of a mixture.

What is filtration? Can filtration be used to separate a mixture of two solids?

What is a saturated solution?

Some equipments used to separate substances are drawn below. Label them and write the

method of separation under each diagram.

1. D iffe re ntiote between:

a) Evaporation and condensation

b) Filtration and decantation

c) Threshing and winnowing

d) Residue and filtrate

e) Solute and solvent



Extended learning
Take some muddy water of equal quantity in two beakers A and B. Filter both of them separately. To
beaker A add a small amount of alum. Leave the beaker undisturbed for some time.

Do you notice any difference in the two beakers? lf so, what is the process that took place?

Find out where this is done on a commercial scate.



Changes Around Us

There are many types of changes that take place
all the time. Changes can be in you or around
you. For example, you will notice that you have

trown taller than when you were in class V. lf
you look outside, you may find trees shedding
their leaves. lf you have a pet ar home you will
realise that it has grown over a period
of time. Let us study about some of
these changes.

Fast and slow changes
iD
hr.
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Take a pencil and a sharpener. Sharpen
half the pencil. How long did it take you to
sharpen the pencil?

You will learn about

tn dre first activity you would have seen that
rrr,arpening a pencil takes a minute or two. ln the

Fast and slow changes

Reversible and irreversible changes

Expansion and contraction in the three states
of matter

\10
IS'
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Bring a picture of
yourself when you were
two years old. How
many years did it take

you to grow to your
present age?

second activity it would have taken you about
nine years to reach your present age.

Changes that take ptace over a short duration of
time are called fast changes.

Changes that take a tong time to complete are
called slow changes.

a

a

a



"effi,Table given below shows some changes that
take place around us. Categorize them as s/ow
or fost changes.

e-B-
Take some butter in a petri dish and keep it
in the sun for a few minutes. What happens
to the butter? Observe the butter and put it
back into the fridge. Remove it after one hour
and observe again.

What did you

notice?

Reversible and irreversible
changes
When you put the butter in the sun, it melts
very fast. When you put it back into the fridge it
becomes hard again.

The activity you performed shows that the
material you started with could be got back at
the end of the experiment. ln other words, the
change can be reversed.

Such chonges in which the objects or materiols con
be obtoined back in their originol form ore colled
reversible chonges.

ln Chapter 5, you learnt about different methods
to separate constituents in a mixture which show
reversible change. Some examptes are as follows:

. We can get back salt or sugar that is

completely dissolved in a liquid by heating.
. We can get back non-soluble substances by

sedimentation, decantation, and fi ltration.

Let us consider another example. When you
blow air into a balloon it becomes inflated. When
you let the air out of the balloon, it conies back
to its normal shape.

-h-$,
Take some wheat flour
dough to make puris.

Take a small portion of
the dough and make it
into a round ball and

roll it into a puri.you

may or may not be able to roll it perfectly
round like your mother does. lf your puri
comes out shapeless, roll the dough back
into a ball and start over again. What kind of
change do you think this is? 

A

At home your mother fries

the puris in oil. Do you

think it can be changed back

into dough?

Break a chalk into two
pieces. Can you join it back?

Can you become a two-year otd again?

The answer to all these questions is

obviously NO.

Change Slodfast

Growing of a seed into a

seedling

Burning a dry leaf

Growing of hair

Growing of nails

Shredding of paper

Bursting a balloon

Rusting of a nail

Boiling potatoes



udq, .eu$,
(Note: To be done under the supervision of an odut)

Take a candle and light it.
With the help of a holder
hold a small piece of paper
over the candle flame.

What happens to the piece

of paper? What is the name of the new
substance produced? Can you get the paper
back from this substance? A .g

Such chonges from which we connotget objects
or moteriols back in their originot form ore colled
rrreyerslb/e chonges.

iln some cases, irreversible changes result in
the formation of new materials, which may be
desirable.

When you bake a mixture of flour, eggs, milk,
sutar, and butter you tet a cake which is an
example of the formation of a new material and
$is kind of irreversible change is desirable.

When you leave your bike out in the open for a
,ont time, it gets rusted. This is an irreversible
anrd undesirable change.

Changes due to expansion and
oontraction of materials
llr summer, you may have seen telephone wires
rngging between the poles. Have you noticed
hno',r they look in winterl The wires would be
mgtrdy stretched.

T\e reason for this is that materiats expand as
ffitey get hotter and shrink or contract as they
,ccol down.

To understand expansion and contraction

(Mte To be done mder the supervision of an oduh)

Materiols required: Metal ball, ring set, bowl of
ice-cold water, Bunsen burner

Method: Take a metal ball and ring set. Fit
the ball into the ring. lt can go through it
easily. Now heat the metal ball over a Bunsen
burner for two minutes. Try to pass the
heated ball through the ring. What do you
observe? Now dip the metal ball while it is
still hot into a bowl of ice_cold water. Try
to fit the ball through the ring. Does the ball
pass through the ring easilyl

A,9

Metals, when heated, expand more than other
kinds of solids do. Because of this, engineers
have to be especially careful while designing
and building large metal structures like bridges.
When railway tracks are built narrow gaps are
left at regular intervals. This preven,, it," tracks
from buckling during hot weather. Liquids and
gases also show expansion and contraction on
heating and cooling, respectively. Let us perform
activities 8 and 9 to know about this concept.



To show that riquids expand on heating and contract on cooring
Things required: A conical flask, wire gauze, tripod flstand, one holed cork, glass tube.

When the bottte is placed in warm water the
balloon becomes inflated. This is because the air

$:

in the bottle becomes warm and rises to fiil up
the balloon. When the bottte is placed in ice-cold
water the balloon becomes deflated because the
air in the bottle becomes cool and contracts. The
air in the balloon then rushes out of it to fill the
empry space in the bottle.

Changes due to change of state
Let us observe this in the following activity.

10
Take a beaker containing hot water. Cover it
with a petri dish, making sure that it covers
the mouth of the beaker completely. put a few
ice cubes into the petri dish. After a minute or
two, remove the ice cubes. Turn the petri dish
over and observe what you see at its base.
Can you see water droplets forming? 

6,

The hot water in the beaker evaporates into
water vapour and rises up. lt touches the
cooler base of the petri dish and cools down to
condense into tiny water droplets.

Method: Take a ftask with cotoured water in it. ptace
a one-holed cork into the mouth of the flask. tnsert
a glass tube into the flask through the hote in the
cork. Note the level of liquid in the glass tube. Heat
the flask for some time.

Observotion; you will notice that the tevel of the
coloured water in the tube goes up on heating. Let
the flask cool. you wilt notice that the level of the
coloured water in the tube comes down.

This activity shows that liquids expand on heating
and contract on cooling. Different liquids expand
to different extent on heating; for example,
water expands the least.

Fit a balloon to the opening of an empty glass
bottle. Place the bottle in a bowt containing
warm water. What happens to the balloonl
The balloon inflates. place the bottle with the
inflated balloon in a bowt containing ice_cold
water. Now observe what happens to the
balloon.

9



So you can see how water evaporates and

condenses. ls this an example of a reversible

reaction? What happens when ice melts? Can it
be converted bacl< into ice? ls this a reversible

reaction too?

Physical and chernical changes
Changes that take place around us, and in which

no new substances are formed, are called physicol

chonges. They are temporary in nature and may

be reversible by simple means.

Change in state or phase like melting, freezing,

evaporation, and condensation are physical

changes. For example, cooling makes liquid water
change to ice.

Changes which result in formation of new

substances with different properties are chemicol

chonges. Examples of chemical changes include

burning, cool<ing, rusting, etc. When wood burns,

it combines with oxygen in air and forms new

materials: smoke' and ash.

You may have noticed an orange brown coating

on things made of iron when they come in

contact with moisture. This is called rust. Rusting

is a chemical change. Chemical changes are

irreversible in nature.

)
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The ice has the same particles that the liquid

water has. lt can revert to water by melting.

Here no new substances are formed. So it is an

example of physical change.

Expansion: increase in the size of the substance due to exposure to heat

Contraction: decrease in the size of the substance due to exposure to cold

Fast changes: changes that take place over a short duration of time

Slow changes: changes that take a longer duration of time to complete

Reversible changes: changes in which the objects or materials can be obtained back in
their original form

lrreversible changes: changes from which we cannot get objects or materials back in
their original form

I

r

I

Efl-



Put on your THINKING CApl
l. Select the correct option.

a) Which of the following represenrs a slow change?
i) a puppy growing into a dog ii1 tearing a piece of paper

iii) blowing a balloon iv) cooking of rice
b) Which of the following is a fast changel

i) weathering of a big rock ii) rusting of an iron rod
iii) burning a piece of paper i$ a sapring growing into a tree

c) Which of the fo[owing is an exampre of reversibre change?
i) a tomato ripens when it is left in open
ii) when a wooilen croth is washed in hot water, it shrinks
iii) when sugar is put in water, it dissolves
iv) when biscuit mix is heated, it becomes hard

d) Which of the foilowing is an exampre of irreversibte changel
i) batter being made into a dosa

ii) when peas are put in a freezer, they turn hard
iii) when water is boiled, it turns into vapour
iv) when salt is mixed with water, it dissolves

e) Which of the foilowing can be termed as a chemicar change?
i) cement hardens when exposed to air
ii) water vapour condenses as rain
iii) a car runs when powered by petrol
iv) chocolate melts when left outside during summer

f) Which of the fo[owing can be termed as a physicar changel
i) when a matchstick is struck it burns
ii) milk curdles into curd

iii) food left outside spoils in summer
iv) a glass bottle is broken into small pieces

g) A mixture of sugar and milk is called a
i) solid

iii) solution
ii) rock

iv) none of these



h) lce can be reverted back to water by

i) freezing

iii) breaking

ii) melting

iv) none of these

Look at eoch of the chonges given below. Fill in the blonks to say whetherthe ehonges ore
reversible or irreversible. For the reversible changes, draw o second orrow below the first
pointing in the opposite direction.

a) Baking a cake is change.

b) Melting chocolate is change.

mnt

c) Rusting of a nail is

d) Toasting a bread is change.

3' Given below ore a number of chonges. tdentify each of thern os physicol or chemicol
chonges.

a) When whisked egg is heated, it scrambles.

b) When a candle is lit, the wax burns.

c) When coal is burnt, it turns to ashes.

d) When felly cubes are heated, they melt.

e) when wood comes in contact with water for a long time, it rots.
f) When chicken is heated, it gets cooked.

g) When the Sun shines on a puddle of water, the water evaporates.

1' Given below ore o number of reversible chonges. Write whether they represent
evoPoration, condensotion, or both evaporation and condensation.

a) Henna dries on your hand.

b) lf you spill a little petrol on the ground, it rapidly disappears.

c) Paint dries on walls after a few hours.

d) lf you breathe on the inside of a window when it is cold outside, a mist appears.
e) When you boil Potatoes in the kitchen, water droplets run down the windows or walls.
f) Clothes dry even when the Sun is not shining.

g) Clouds form on a hot day over the sea.

M"



h) A hair dryer dries your hair.

i) Sometimes grass is wet in the morning even if it has not been raining during the night.

f) lf you leave a slice of bread on the table, it dries out.

5. Write short onswers.

a) Differentiate between reversible and irreversible changes. .

b) Changes take place due to contraction and expansion of materials. Give an example.
c) What are physical and chemical changesr Give an example of each.

Extended learning
A l. Physical or chemicat?

(Note: To be done under the supervision of on odutt)

You will need a toothpick, a beaker with lemon juice, paper, tongs, and a candle. you might want a
friend to help you for this activity.

a) Dip the toothpick into the lemon juice.

b) Write your name on the paper.

c) Light the candle.

d) Use tongs to hold the filter paper close to the candle flame. Do not let the paper burn.

Was the change physical or chemicall

lndicate the reasons or characteristics that helped you to decide if it was a chemical or
physical change.

2. Try this experiment, it,s fun.

Take a bottle and a boiled egg. The mouth of the bottle should be slightly smaller than the egg so
that the egg does not fall into the bottle.

Let's see if we can fit the egg into the bottre without breaking it.

Place the bottle in boiling water and leave it for a few minutes. Ensure that the bottle gets heated
evenly. Pour some hot water into the bottle too.

Remove the bottle and place it in a bowl containing water and ice. Place the egg over the bottle and
observe what happens.

What happens to the egg once it is removed from the cold water? Check if you can get the egg out
of the bottle.

t. Seema bought a new skirt for school. When she came home she realized that it was
too long so she asked her mother to hem it. What kind of a change is this?

Kumar, the potter, used clay to shape a vase on his wheel. Then hl baked ir in the
oven. What kind of changes are these? Give reason.

I
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3. Your mother cooks dal for the family. What kind of a change is this? A r..o



Getting to Know Plants

Look outside the window of your classroom.

What do you observe? You will observe different

kinds of plants all around. Some may be very tall
while others might be very short, some may bear
bright flowers while some others might have no

flowers at all.

Let us get an insight into the world of plants.

Types of plants
Look at the pictures of some plants given below.

What difference do you observe in terms of
(a) height; (b) branches; and (c) colour of the
stem?

Depending upon the height and the kind of stem,
plants can be categorized into three types-
herbs, shrubs, and trees.

(o) Atree (b) A shrub

Fig 7.1 Types ofplon*

Herbs

These are plants which are usually short and

rnay not have many branches. They have soft and

flexible stems. The colour of the stem is green.

You will learn about
. Types of plants

. Parts of a plant and their functions

' How to conserye biodiversity

Cabbage, tulsi, and coriander are some examples

of herbs.

Shrubs

A shrub lies in between a herb and a tree in size

and thickness of the stem. They have hard stems

which are not very thick. The branches grow
near the base of the stem.

Trees

A tree has a firm, single main stem which is

brown in colour. lt is called trunk. The trunk
divides into many branches at a particutar height.

Climbers and creepers

Observe the plants of watermelon or gourd. ln

which catetory of plants will you put them?

There are some plants which do not fall under

the herb, shrub, or tree categories. We can

group these plants as climbers and oeepers.

I
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(c) A herb



Plants such as watermelon, pumpkin, and gourd
spread out on the ground because their stems
are very weak and they cannot stand upright.
These plants are called creepers.

Plants such as pea and grapevine also possess

weak stems but they can climb up with the help
of a support. These plants are calted climbers.

Fig 7.2

Pa*s of a plant
A plant has two important systems:

. the shoot system, above the ground, and

. the root system, below the ground.

The shoot system consists of stem, flowers, and
leaves, whereas the root system consists of a
main root and its branching roots.

Plant

Shoot system
Stem lt is the major part of a plant. The stem
bears branches, leaves, flowers, and fruits. The
leaves on the branches are arranged in such a
way that they are exposed to maximum sunlight.
The point from where a leaf or a branch arises

on the stem is called a node. The part of the
stem between two nodes is called an internode.

Node

lnternode

Fig 7.j Node ond internode rn o stem

ln trees and shrubs, the colour of a young stem is
green. However, when it grows older, it does not
remain green and turns brown. lt also becomes
thick, hard, and woody.

Functions of o stem

. lt provides support to the different parts of a
plant and helps the plant to stand upright.

. lt conducts the food prepared by the leaves to
different parts of the ptant.

. lt transports water and minerals from the
roots to aerial parts of the plants.

. Stems of some plants like ginger and onion
grow underground. These stems store food
made by the leaves.

Leayes Look at

the different plants petiote

around you. You

will find a wide

variety in the

shapes and sizes of
leaves. However,

all leaves have

some common

parts. The flat

Midrib

Veins

green portion of a leaf is called leof lomina or
leof blode. Leaves trow ar the nodes of the stem.
They are attached to the stem by a stalk calted
petiole. Some leaves like grass do not have a
petiole. They are directty attached at the node.

Fig 7.4 Ports of o leaf
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Water is absorbed through the stem

Things required: A freshly plucked white flower with stem at least 15.

cm long, water, food colour, and a glass.

Method: Fill the glass with water and add some food colour to it. Put

the flower in it and place the set-up near a window. Watch what

happens to the flower over the next couple of days.

Observotion: You will see that the flower will take up the colour of

the solution.

White petals

turn blue

Conclusion: This happens because the water solution has been absorbed by the stem of the flower. 
**

To make a leaf skeleton

(Note: To be done under the supervision of on adult)

Ihings required: Few green leaves of good shape, e.g., peepol. 4 teaspoons

(20 gm) of sodium carbonate (washing soda), 2t/z cups (500 ml) of water,

burner, metal vessel, paint brush.

Method: Dissolve sodium carbonate in water in the vessel. Heat the mixture

on a burner. When the mixture is almost ready to boil and bubbles appear

on it, take the vessel off the burner and put the leaves into it. Let the leaves soak for 30 minutes.

Remove the leaves from the solution and gently wash them with cold water. The part of leaf you

now see is the pattern of hollow lines making the leaf skeleton. Use a paint brush to carefully lift
away the small bits of leaf cells remaining around the skeleton.

Once the leaves get dry, paint and use them for decoration. O
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See the lines on the leaves. These are called yeins.

A thick vein runs in the middle of the lamina.

It is the midrib. The arrongement of veins on o

leaf is colled venation. Veins transport water and

minerals to the leaves. They also provide support

to the leaves.

Compare a leaf of a grass with that of a tulsi.

What do you observe?

ln some plants, veins run parallel to each other.

Such a venation is called parallel venotion and the

examples are maize and wheat.

(o) Porollel (b) R

venotion

Fig 7.5 Venotion in leoyes

( b) Reticu I ate ven oti o n



lf the arrangement of veins is net-like on both
sides of midrib, then venation is called reticulote

venation. Peepol has reticulate venation.

Functions of leoves

. The loss of water in the form of vapour from
the surface of the leaves is called tronspirotion.

This process helps in cooling the leaves, just as

sweating helps us in keeping cool.
. Leaves are the food factories of the plants.

Leaves contain a green pigment called

chlorophyll which gives green colour to the
leaves.

. Leaves make their own food in the presence

of sunlight and chlorophyll. They use water
from the soil and carbon dioxide from the
air for this process. The process is known as

photosynthesis. Food prepared by the leaves

is the sto'rch which is stored in different parts
of the plants. Oxygen is also given out during
this process.

. Leaves also help in exchange of gases through
the small pores present under their surface.

These minute pores are called stomata.

3
To show transpiration in teaves

Ihings required: Rectangular cardboard, a teaf with stem, vaseline, 2 bell jar
flasks, water

Method: Fill 3i4th of a belt far with water. Make a hole in the middte of the
cardboard. lnsert the stem of the leaf in the hole in such away that the
stem is down into the water and the leaf is on top of the cardboard. Apply
vaseline on the hole (Why have you applied vaselinel can you think of a
reason?). Now put the second bell jar upside down over the leaf, resting
against the mouth of the other jar as shown in the picture. put this set-up in
hours. What do you observe?

sunlight for 3-4

You will notice little drops of water on the top portion of the bell jar. This is because leaves lose
water in the form of water vapour and this process is known as transpiration.

s'



)

/es

s

g

v

lo

r

v.:
t
I ',1

t: :,'l

,:
v: ::.

*
:d

Effiufv+
To show that leaves contain starch

(Note: To be done under the supervision of on odult)

Things required: Green leaf, spirit burner, test tube, beaker, forceps, jodine

solution

Method: Take a leaf from a healthy potted plant. Put it in atesttube

containing spirit. Put this test tube in a beaker filled with water. Keep the set

up over the burner and let it boil till all the chlorophyll is removed from it.

Now carefully take the leaf out and wash it with water. Put a few drops of

iodine solution on the leaf. You will see the leaf turning blue black in colour.

Why is it so? Which nutrient gives a positive iodine test? What does this

indicate?
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Root system

Roots The underground part of the plant is

called the root. There are two types of roots-
tap root and fibrous root. ln some plants, there

is a main root from which a number of branching

roots arise. The main root is called the tap

root and the branched out roots are called the

lateral roots. Rose, neem, and mustard are

some plants that have tap roots.

Some plants do not have a main root. There is a

cluster of roots arising from the base of the stem.

Such roots are called fibrous roots. Wheat and

maize are plants that have fibrous roots.

Pluck a grass plant and a mustard plant. Observe

the leaves. We know that grass has fibrous roots

and mustard has a tap root. You will observe that

there is a relation between the type of roots and

rhe venation of the leaves. Plants with tap roots

have leaves of reticulate venation and plants with

fibrous roots have parallel venation. So next time,

if you want to know the type of root a plant has,

simply look at its leaves.

Fig 7.5 Types of roots

Given below are the names of some plants.

Find out which of them have fibrous roots

and which have tap roots.

Carrot, maize, marigold, mint,

chrysanthemum, rose, grass, sugarcane

Con you think of some other
advontoges of tronspirotion? Find

out ond discuss with your teochen

5

. .

(o)Top root (b) Fibrous roots



Functions of roots

. Roots absorb water and minerals from the soil

through tiny hair-like structures present on

them.
. Roots absorb water and transport it through

the stem to the leaves. Leaves use this water

and carbon dioxide from the atmosphere to
prepare food. Plants use some of this food to
perform their important life functions. The rest

is transported through the stem to be stored

in different parts of the plants including stem,

fruits, and roots. Thus, some of the roots are

modified to store food. Carrot, radish, and

turnip are some modified roots.

(o) Carrot (b) Rodish

Fig 7.7 Modified roots

tr
Beetrootk)

Method: Observe

the different

parts of the

flower. How

many Parts

can you observe? What is the colour of the

petals? How many petals does the flower

have? Are the petals joined or separated from

each otherl

Record your observations. $:

ffir#

&ffi'
To show roots absorb water and

minerals

Ihings required: Radish, beaker, water,

food colour

Method: Dissolve food colour into a beaker

containing water. Put a radish in the coloured

water. Put the set-up near the window for
a few hours. Now take out the radish and

cut it into two halves lengthwise. What do

you observe?

ww

. Roots fix the plants firmly to the ground. This

is known as onchoroge.

. Roots prevent soil erosion.

Flower
Let's go for h nature walk!

As you take a walk around your school garden

or park, you will observe greenery and various

colours all around you. You know now which

part of the plant provides greenery. What about

the colours? Which is the most colourful part of
the plant? lt is the flower.

Flowers have colourful petals to attract insects.

lf you look at the bud of the same flower you will
notice that the petals in a bud are enclosed inside

the green leaf-like structures called the sepols.

Sepals provide protection to the flower when it
is in a bud stage.

mroo$,
To study parts of a flower

Things required: Brightly coloured flower like

rose or hibiscus. Do not pluck the flower,

instead pick the fallen ones.

;6:



What is the colour and number of the sepals in

the bud of your flower?

Are the sepals joined or separatedl

Let us view what's inside the flower!

Take a China rose and remove its sepals and the

petals. What do you observel

ln plants like China rose, if we remove the petals

we can see the stamen inside. Stomen is the male

part of the flower. Each stamen consists of a hair-

like structure called the filoment and a lobed bag

like structure called the onther at the tip of the

filament. The anther contains dust like particles

called the pollen groins. These pollen grains take

part in reproduction.

Remove all the stamens from the flower. You will

see the innermost flask-shaped part of the flower.

This is called the pistil (carpel). lt is the female

part of the flower. lt consists of a small sticky

disc-like structure called the stigmo on the top.

Stigma runs into'a long tube-like structure called

the style and a swollen base called the ovory.

Ovary has a number of small bead-like structures

called the ovules.

Transfer of pollen grains from the anther to the

stigma of a flower is called pollinotion. The ovule

becomes the seed and the ovary becomes the

fruit after fertilization.

,il I

de

Stigma

Style

Ovary

Receptacle

Fig 7.9 The pistil

Collect some flowers from the surroundings.

Ask your teacher to tell you the names of all the

flowers. Now, fill in the following table.

Herbs: plants which are usually short and may not have many branches

Shrubs: plants with hard and not very thick stems which have branches growing near

the base of the stem

Trees: tall plants with firm single stem

Nodes: the point where the leaf arises on the stem



Lamina: the flat green portion of the leaf

Parallel venation: veins of leaf run parallel to each other

Reticulate venation: veins of leaf form a network on leaf

Transpiration: the loss of water in the form of vapour from the Surface of leaves

Photosynthesis: the process by which leaves make their own food with the help of water from

the soil and carbon dioxide from air in the presence of sunlight and chlorophyll

Tap root: a main root from which a number of branching roots arise

Fibrous roots: a cluster of roots arising from the base of the stem

Pollination: transfer of pollen grains from the anther to the stigma of a flower

. Based on the type of stem and their sizes, plants are of three types-herbs,

shrubs, and trees.

. The plant body has two s)rstems-the root system and the shoot system.

. The roots help the plant in absorbing of water from the soil and also make

t

t

!

a

the plant stand firmly on the ground.

Shoot system consists of stem,leaves, and flowers.

The stem helps in conduction of water and nutrients to different parts of plant.

The haves synthesise food for the plants by the process of photosynthesis.

The,,flowers.o{ a,plant are involved in reproduction.The male part of a flower is called the

stamen and the female part is called the pistil.

tansfur::of pollens from the stamen to the pistil is called pollination.

Put on your YHETKI Nffi #ePg
l. Select the correct option.

a) This plant has a thick, hard, brown stem

i) herb

iii) tree

b) The outermost part of the flower is the

i) petal

iii) stamen

c) The male reproductive part of a flower is

i) ovule

iii) stamen

ii)

iv)

ii)

iv)

ii)

iv)

shrub

creePer

sepal

pistil

ovary

sepal



ii)

iv)

d)

e)

The leaves of the maize plant show

i) parallel venation

iii) both i) and ii)

The two end products of photosynthesis are

i) starch and carbon dioxide

iii) starch and oxygen

i) herb

iii) tree

iii) cactus

h) Anther contains dust-like particles called

i) pollen grains

iii) pedicel

a) Root

b) Leaves

c) Flower

d) Stem

e) Seed

f) Sepals

reticulate venation

no venation

ii) chlorophyll and carbon dioxide

iv) oxygen and carbon dioxide

ii) shrub

iv) creeper

Protects the flower in the bud stage

Conducts water and nutrients to the plant

Gives rise to a new plant

Food factories of plants

Transports food to all part of plants

Reproductive part of plants

f) A medium-sized plant with a hard, brown, thin stem describes a

g) ln which plant the stem is used to prepare food during photosynthesis, rather than the leaves?
i) potato ii) carrot

iv) none of these

ii) thalamus

iv) stamens

write T for true or F for false. AIso correct the folse stotements.

a) Fruit is the only edible part of the plant.

b) Roots conduct water to the aerial part of the plant.

c) Loss of water from the leaves is called transpiration.

d) The srem anchors the plant firmly to the soil.

e) The sepal is the male reproductive part of a flower.

Match the following:

T
T
L__l

tr
tr

i)

ii)

iii)

ir)

I
vr)

1. Giye one word for the following:
a) Arrangement of veins on the leaf.

b) Transfer of pollen grains from anther to stigma.

c) Loss of water in the form of vapour from the leaves.

d) Small plants with flexible green stem.

e) Green pigment in plants responsible for photosynthesis.



5. Write short onswers.

a) ln which part of the plant will you find the following:

i) node ii) lamina iii) ovary iv) petiole v) filament
Name the male and the female reproductive parts of a plant.

Give one example of each of the following:

i) Fibrous roots

ii) Herb

iii) Shrub

iv) Climber

v) Flower with both male and female parts

d) Differentiate between:
. Herb and shrub
. Tap root and fibrous roots
. Pistil and stamen

e) How is transpiration useful to plants?

5. Write onswers in detoil.

a) Explain the process of photosynthesis in plants.

b) Draw a well-labelled diagram and describe in brief the male and female parts of a flower. What
are the changes that occur after fertilization?

c) i) Differentiate parallel and reticulate venation. Give exampres.

ii) State the important functions of roots. What is a modified root? Give suitable examples.

Extended tearning

t. Reod the clues and solvethe crossword.

Across

I. Leaf-like protective covering enclosing the flower bud

2. A green part at the base of a flower

3. Holds the pollen grains

4. Sticky part of the carpel which receives the pollen grains

5. Holds up the anther

6. Part ofthe ovaD/ that contains an egg cell

7. Female part of a flower

Down

l. Male reproductive cells

2. Consist of one or more carpels

3. Often brightly coloured

4. Neck of the carpel, connects the stigma to the ovary

5. Male part of a flower

6. Develops into a fruit after fertilization

b)

c)



ldentify the terms using the key given below.

t.

39+3 154+14 I 356- I 350 1000+500

-125+t4l 3999-3989 144+12 -100+t09 _ilx(_r) 8r-75

2.

7859-7871 128+16 -7+14 96+16 -1000+1003

3.

10000+1000 a3t-t24 105+7 153+9 126+9 -259+260

4.

625+125 300+25 I000+100 2000-t990 -3597+3608 -6+20

5.

o E H B M F R A L V Y W N P G

t2 il l3 2 t5 l6 6 7 t0 8 3 9 t7 l4 5 4

Trfft



Leaf rubbing is a fun art. First place a leaf flat on the table. Then place a sheet of tracing paper
over the leaf' Use a soft pencit or a crayon and gently rub over the tracing paper until the outline
of the leaf shows through it. Use different leaves and different colours for a beautiful design.

l. Read the passage given berow and answer the question that foilows.
:',.Yot*.. ,tt.*o**#srfioaf.*** 
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poT"d planq kept near your window,looks dull and dryopy.
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Rahul wants to know the type of root a particular plant has. However, being a nature lover he
does not \,yant to destroy the plant by pulling it. How will you help him * tr"* ,"; ;;;"
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Function of bones in the skeletal system

Different types of joints in the body

Locomotion of different animals

called movement of curvoture. The two systems of
the body that help in movement are the skeletal
system and the muscular system.

Skeletal system
Have you ever visited a site where a building is

under construction? You must have observed a

strong framework being created by joining iron
pieces. Do you see the framework once the
building is complete? The framework is no more
visible once the building is complete.

Likewise the human body too has a framework of
206 bones called the skeleton.

The bones of the skeleton and the cartilages

form the skeletal system. Bones are hard while
cartilages are elastic and soft.

The skeletal system in our body performs several

important functions.

. The skeletal system provides support and gives

shape to the body. How will your body be

without the bones? Your body would just be a

big mass of tissues and muscles. Do you think
you would be able to stand straight?

Body Movements

Movement and locomotion
Look at the pictures given below.

Locomotion in different onimols

The animals shown in the pictures differ greatly
in the way they look. But they all need food to
carry on life processes. They all move from one
place to another in search of food and shelter, to
escape from predators, to look for their mate, or
to move away from unfavourable conditions.

This movement of the entire body of animals

from one place to another is called locomotion.

Hove from your seat to go near the door and

then come back. What kind of movement is

this? This is locomotion. Now, rotate your arm
and close your fist. Are these movements

different from moving the entire body from one
place to another? Yes, these movements are
not locomotion because you did not shift from
your place.

Animals as well as human beings move different
body parts in relation to the body axis. This is
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Fig g.l The humon ske/eton

. lt protects the soft and delicate vital organs of
the body. For example, the skull protects the
brain, the ribs protect the lungs and the heart.
Which part gets protected by your backbone?

. lt plays a very important role in the movement
of the body. Muscles are attached to the bones.
Bones and muscles work together to move all
parts of the body.

. Some bones enclose a soft tissue cailed bone
marrow which is a blood_forming tissue.

. Bones store important minerals such as
calcium and phosphorus which make them
strong and hard.

The skeletal system is made up of bones, joints,
and connective tissue.

Bones

There are two types of skeletons_an
exoskeleton and an endoskeleton.

(o) Cockrooch (b) Snoil

Fig 8.2 Exoskeleton of two onimols

An exoskeleton is a sketeton that covers the
outer surface of an animal,s body. Animals like
cockroaches and snails have an exoskeleton.

(o) Dog 
@) Fish

Fig 8.3 Endoskeleton of two onimols

An endosketeton is a skeleton which is inside an
animal's body. All vertebrates such as fish, birds,
and mammals have an endoskeleton.

The endoskeleton of human beings consists of
five main parts.

The skull The skull is made up of 22 bones of the
head and the face. The head is made up of eight
bones which are fused together and the facial
region has 14 bones. The skull protects the brain
from injury. The facial region is made up of upper

A
t1

b
ht
d
b
E
r&
t

,---l'-\/\\
tl \ \,\GB}

ry
Fig 8.4 The skutt

r:;l:i t



jaw, lower jaw, and a few bones. Except the lower

iaw all other bones are fixed. The movement of
the lower jaw allows us to eat, talk, and sing.

The vertebral column The vertebral column or
the backbone starts from the base ofthe skull

and ends in the pelvis. lt is made up of 33 small

ring-shaped bones called vertebroe. Cortiloge, a

type of tissue, is present between two vertebrae.

It is like a cushion that acts as a shock absorber.

The vertebral column encloses and protects the

spinal cord.

The limbs There are two pairs of limbs in our

body. The arms are called the forelimb.s and the

legs are called the hindlimbs. Each limb consists of
three bones.

The upper arm of the forelimb has one bone

called the humerus and the lower arm has two

bones called rodius and ulno.

The upper part of the hindlimb has one bone

called femur.lt is the longest bone in the body.The

lo*er leg has two bones called tibio and fibulo.

Fig 8.5 The vertebrol column

The ribs There are 12 pairs of ribs. All of them

are connected to the vertebral column at the

back. However, l0 ribs are connected to the flat

breast bone called sternum present in the middle

of the chest. The last two pairs are attached only

to the vertebra and not to the sternum. These

two pairs of ribs are called flooting ribs. All the
ribs form a cage called the rib coge and protecr

the heart and the lungs.

Sternum

Vertebral

column

Humerus

Fig 8.7 The two types of limbs

Girdtes The forelimbs and hindlimbs are attached

to the girdles. The forelimbs are attached to the
pectorol girdle which consists of a shoulder blade

and a collar bone. The hindlimbs are attached to
the pelvic girdle which has a hip bone called pelvis.

foints

Can you imagine your arms or legs made of a

single bone? How would you put food in your

mouth? How would you run in the playground?

Fortunately the human body is not made of only

a few large bones. lt has many small bones which

are joined to one another.

How are bones joined to one another?

The points at which two or more bones come

together are called joints.Joints and muscles allowFig 8.6 The rib coge



all the movements of the body. The body has

three types of joints-fixed or immovable joints,

partially movable joints, and movable loints.

Fixed or immovoble joints Bones at the fixed

joint lie against each other and are fused. Fixed

joints do not allow the movement of bones.

Joints that attach the ribs to the sternum and

those found in the skull are all immovable joints.

Fixed joints in the skull

Fig 8.8 Fixed or immovoble joints

Partiolly movoble ioints These joints allow only

limited movements. Such loints are found in the

vertebrol column.

Partially

movable

joints in the

vertebral

column

Fig 8.9 Portiolly movoble joints

Movoble joints A joint that allows wide range

of movements of bones is called a movoble joint.

These joints are held together by strong bands

of connective tissues called figoments. They are

found at the knees, elbows, wrists, ankles, neck,

shoulders, and hips. Some body parts are listed in

the table given below. Try moving these parts. ls

the movement of these parts different from one

another? Note your observation in the table.

There are different kinds of movable joints.

These are as follows:

Bolt and socket joint ltallows movement in

almost all directions. The shoulders and hips have

this joint. ln this type of joint, the rounded end of

one bone gets fitted into the cup-shaped end of

the other bone.

Fig 8.10 Boll ond socketjoint in the shoulder

Hinge joint lt allows movement in one direction

only. Observe a hinge of a door or your pencil

box. lt moves in one direction. Rotate your arms

and legs. Bend your knees and elbows. Which

joints are you able to move in only one direction?

Pivotjoint lt allows rotating movement. lr

is present between the first and the second

{)

?

Hinge joint

Fig 8.1 I Hinge joint in the elbow



vertebrae directly under the skull. lt allows you
to turn your head from side to side.

Pivot joint

Fig 8.12 pivot joint in the neck

Gliding joint A gliding joint allows one bone to
slide over another. This joint is found between
the small bones of wrists and ankles. lt allows
simple movement of gliding back and forth or
sideways.

Fig 8.13 Gliding joints in wrist ond onkle
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Perform each of the activities listed below and

determine the type of joint or joints involved

in performing each activity.

. Move your arm in a circle

. Push open a door

. Lift a notebook from a table

. Wave your hand

. Close your fist

. Kneel down

. Move your head from side to side

Connectiye tissue

Besides bones, there are three types of
connective tissue in the skeletal system. These

are tendons, ligaments, and cartitage.

Iendons attach'muscles to the bones. Lrgoments

are strong and elastic bands of tissues that join

bones together. Cortilage is present at the ends

of the bones. lt is like a cushion which acts like a
shock absorber and prevents rubbing of bones at
the joints.

Movement in human body
Body movements are the result of bones and

muscles working together. Bones cannot move
on their own. Only musctes have the ability
to move. They work in pairs. Muscles can

only contract, not extend. While one muscle

contracts the other muscle in the pair returns
to its original length. Look at the figure given

below. lt shows the muscte action in moving
your arm.

(o) Bendingthe elbow (b) Stretchingthe orm

Fig 8.14 Function of rnuscles in the movement of orm

The muscles on the front of the upper arm are
called brceps. The muscles on the back of the
upper arm are called triceps. These are attached
to the bone of the lower arm by a tough band

of connective tissue called tendon. The biceps

and triceps work together as a pair to raise

and lower the arm. To bend the elbow and

raise the lower arm, biceps muscles contract.

Biceps



The contraction or shortening of this muscle

pulls the lower arm upwards. At the same time
when biceps contract, the triceps return to
their original length. To straighten or stretch the
arm, the triceps contract and biceps return to
their original length. This shows that the pull of
muscles on the bones cause movement. Muscles

move bones only by contracting and never by

relaxing. Similar pairs of muscles work together
to bend and straighten the legs.

Body movement of different
animals

Earthworm

Earthworms do not have bones. They move by
the action of two groups of muscles and bristle-
like structures called setae. One group of circular
muscles surrounds the earthworm like a set of
rings. The other group of longitudinal muscles

runs along the length of the body. The setae act
as anchors to grip the surface the earthworm
moves on.

To move forward the earthworm first grips the
surface at the posterior (tail) end. The circular
muscles contract and the body becomes longer
and narrower. Now the earthworm grips the
surface at the anterior (head) end and loosens
the posterior end. The lengthwise muscles

contract, the body gets thicker, shorter and

moves forward. The action of these muscle

groups causes a wavelike motion that moves the
earthworm through the soil.
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Snail

Snails have a soft body protected by a hard shell.
It moves by creeping with the help of a muscutar
flat foot underneath the body. The bands of
muscles in the foot contract and relax. This
creates a kind of rippling movement which pushes

the snail forward.

The foot has a special gland that produces slimy
mucus to make a slippery track. The snail is able

to move even on sharp edges without any injury
because of the mucus.

Fig 8.16 Snoil

Fish

Aquatic animals need to have certain adaptations
to move through water efficiently. These

adaptations either allow them to push against

water forcefully or limit the resistance of the
water they are moving through.

The body of a fish is broader in the middle and

narrow at both ends. This is called a streamlined
shape. A streamlined shape offers least

resistance, so the fish can cut through water
more efficiently.

Fish have special structures called fns which help
them to move through water.

Pectoral fin Pelvic fin

Fig 8.17 Fins ofa fish
Fig 8. I 5 Movement of eorthworm



The toil lin helps the fish to move forward quickly
by displacing water with each stroke. The dorsol

fn stabilizes the fish against rolling and helps in
sudden turns. The pectorol and pelvic fins occur in

pairs. These are not used for fast swimming and

are held close to the body. They are used when
the fish is turning or are moving slowly. They help

the fish to keep its balance.

Insects

lnsects have three pairs of fointed legs which help

them to move. A flying insect like a honey bee

has two pairs of wings whereas a housefly and a

mosquito have only one pair of wings.

".- #|.4

(c) Ant

Fig 8.18 Inseas

Though a cockroach has two pairs of wings, it
can only fly very short distances. lt can run very
quickly with the help of its three pairs of legs. lt
can also climb up the walls.

Birds

Birds too have streamlined body to help

overcome air resistance. The skeleton of birds is

highly adapted for flying. They have hollow bones

to reduce weight. They lack teeth and instead

have a lightweight beak. The two hindlimbs are
used for walking and perching. The two forelimbs
of the birds are modified as wings which are used

for flying. The whole body including the wings is

covered with feathers.

Soft. down

feothers

Flight

feothers

ffiF
(b) Lodybird(o) Housefly

Each kind of feather on a bird serves a different
purpose. Soft down feathers grow close to the
skin. Air is trapped between the spaces of these
down feathers. The bird's body gives off heat that
warms the air in these spaces. Over the down
feathers lies a iecond kind of feathers called

contour feothers. The third kind of feathers is the
large flight feothers that are found in the wings
and tail. The flight feathers give birds the lift and

balance needed for flying.

Snakes

Snakes don't have legs so they use their muscles

and their scales to do the 'walking,. lf you put a
snake on a smooth surface, like glass, the snake

will not be able to move because there is nothing
to grab on to. The scales on their bellies also act
as anchors.

Snakes have four ways of movement:

Concertina method ln this method, the snake

bunches itself up and then throws itself forward.

Serpentine method ln this method, the snake

moves in a wavy motion.

Sidewinding ln this method, the snake lifts the
middle of its body up and then pushes it down
forcing its head to move forward.

Rectilineor method This is a slow, creeping,

straight movement. The snake uses some of the
wide scales on its belly to grip the ground while
pushing forward with the others.

Serpentine method

Movement in snokesFig 8.19 Feorhers of o bird Fig 8.20



Locomotion: movement of organisms from one prace to another
Skeleton: a framework of bones

Exoskeleton; skeleton present outside the body

Endoskeleton: skeleton present inside the body

Joint a point where bones meet

Cartilage: a kind of tissue present between the joints

Ligament: a kind of tissue which joins two bones

Tendon: a kind of tissue which joins a muscle to a bone

Streamlined body: body with narrow tapering ends
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Put on your THINKENG CApl
l. Select the correct option.

a) Muscles are attached to bones by

i) ligament

iii) cartilage
ii) tendon

iv) nerves
b) The joint which allows movement in one direction onry is

i) ball and socket joint

iii) pivot ioint 
.ornf, 
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c) The number of ribs in the body is

i) 22 pairs

iii) l2 pairs

d) The number of bones in the facial region is

i)4
iiD 8

e) lmmovable joints are present in the

i) ankle

iii) skull

D23
iii) l3

ii) l4 pairs

iv) l0 pairs

ii) 4t

iv) 14

ii) elbow

iv) toes

f) The number of vertebrae in the vertebral column is

g) Bones are able to move only because of muscular

i) contraction

iii) push and pull

i) longitudinal

iii) longitudinal and circular

Fill in the blonks.

iD 33

iv) 3

ii) relaxation

iv) contraction and relaxation

ii) circular

iv) oblique

h) The muscles in the earthworm which enable it to become thicker and shorter are

2.

a)

b)

c)

d)

e)

0

8)

h)

D

i)

The movement of the entire body from one place to another is called

The framework of bones in the body makes the

The human skeleton has bones.

The human skull is made up of bones.

3.

The spinal cord gets protected by

is the largest bone of the human body.

The point at which two bones meet is called a

Earthworm moves by the stretching and contraction of
acts as a shock absorber between two bones.

and fins help a fish to keep its balance.

Write short onswers.

a) Why do animals need to move from one place to another?

b) What is a skeleton?

c) What are joints?

d) Why are the last two ribs called the floating ribs?

e) What role do movable joints play in the body?

f) How does the earthworm move without bones?

S) Why do birds and fish have a streamlined body?

h) Which fin helps the fish to remain in a straight line as it moves forward?

Write onswers in detail.

a) List four functions of a skeleton. What are the characteristic features of birds which help them
to fly?

b) Describe how the muscles in your upper arm work together to bend and straighten your lower

1.

arm.



5. Differentioteberween..

a) locomotion and movement of curvature
c) ligament and tendon

6. Match the foltowing:

forelimb

breast bone

hindlimb

pectoral girdle

pelvic girdle

b) endoskeleton and exoskeleton

d) ball and socket joint and hinge foint

i) pelvis

ii) collar bone

iii) humerus

iv) sternum

v) femur

7. Find the odd one out. Give reosons.

a) bones, tendons, cartilage, lungs

b) tibia, ulna, radius, humerus

c) hinge joint, fixed joint, pivot joint, gliding joint
d) hollow bones, beak, teeth, wings

Extended learning
l' Take a chicken bone and soak it in a bowl filled with water. Soak a second bone in a bowl filled with

vinegar' After a week Put on a pair of gloves and remove the bones from the bowl. compare how
the two bones look and feel. What could be the difference between the two bones? Based on your
observation, explain the importance of eating calcium.

2' What is osteoporosis? What are its causes? Who is most likely to suffer from this disease? What
should be done to prevent it?

3' What are artificial joints? What material is used to make them? Find out about an organization
involved in manufacturing artificial joints.

4
b)

c)

d)

e)

]l0U$, u*rxr,T* [i',;*ilTi,',ff; -" :: ::1" -::":;.'i: 
"'

abdomen with heels of her sandal.Why?

3. An earthworm kept on a grass tire was not abre to move.Whyl
4. Underwater divers wear flippers.Why?

5' What difficulties would one experience if the backbone was made of a single bone?
6. lt is difficult for us to walk in waist deep water.Why?

@ Make a health club. Make a poster on how to keep our bones healthy and strong.
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Organisms and Their Surroundings

You will learn about

Our surroundings

Abiotlc and biotic factors

Habitats

Different types of habitats

Diversity in nature

Go out to the school playground. Mal<e a list

of all the animals, plants, and other things that

you see.

lf the same activity is done by the students of

different schools, then, depending on the area

where your school is located, the list you make

may be quite different from that prepared by the

students of the other schools. ln other words,

your environment is likely to be different from

that of the others.

Our environment is our surroundings. lt includes

both living and non-living things.

Environment includes all the factors that affect

the form and growth of the organisms. These

factors are of two kinds-abiotic and biotic.
r*
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From the list you made at the beginning of

the chapter, identify the abiotic and biotic

comPonents.

a

a

a

a

I

Abioticfoctors are the physical or non-living

factors like rainfall, temperature, wind, humidity,

soil, water, sunlight, and air.

Biotic factors include all living things like plants

and animals.

Habitat
Ahobitot is a place where plants and animals live.

Many different kinds of plants and animals are

found in a particular habitat.

A good habitat must also provide space to
find food, water, shelter, and opportunities for

breeding. Habitats have both living and non-living

things, often in different quantities.

For example, a desert has a harsh environment

and therefore in this habitat the non-living things

dominate. ln a tropical rainforest, however,

there are so many living organisms that they

outnumber the non-living things.

What comes to your mind when you try to draw

the picture of a desertl A wide expanse of sand,



the scorching Sun, sandstorms, and very few

plants and animals.

Have you ever thought how these plants and

animals survive in such a harsh environment?

These living organisms possess special

characteristics to withstand the harshness of
the environment. These special characteristics

that enable plants and animals to survive in a

particular environment are called odoptotions.

For example, beetles

that are found in dry

habitats have thick and

hard outer shells that

Prevent them from

drying out.

Camoufloge is defined as an ability df an organism

to blend in with its surroundings. lt is a common

example of an adaptation in some animals. The

combination of bright orange and

black spots on a monarch butterfly
is an adaptation to warn

potential predators that

the butterfly is poisonous,

Preventing it from being eaten.

Thus, adaptations give the

organisms a better chance to survive in their
surroundings.

Types of habitats and
adaptations
Let us now explore the different q/pes of habitats

and the adaptations that the organisms living

there exhibit.

Primarily two kinds of habitats are found on rhe

Earth-terrestrial habitat and aquatic habitat.

Terrestrial habitat

All the plants and animals that live on land are

called terrestriol organisms. Grasslands, deserts,

forests, and mountains are the different types of
terrestrial habitats.

Grosslonds Grasslands are grassy, windy, and

partly dry areas. lt mainly has grasses with very
few shrubs and trees.

Fig 9.1 Grasslond

Cold winters and frequent fires are common in

this habitat. The vegetation here has deep root
systems which enable plants to absorb water
from the soil. The root system also helps them in
anchorage. Plants have flexible stems so that they
can withstand the strong winds that flow in the
grasslands.

Some examples of vegetation in grasslands

include buffalo grass, cacti, sagebrush, perennial

grasses, sunflowers, clovers, and wild indigos.

Grasslands are open habitats full of food for
animals but they provide little space for shelter.

Many types of animals are found in grasslands.

They are homes to many herbivores such as

bison, gazelles, zebras, giraffes, rhinoceroses,

wild horses, deer, and rabbits. Carnivores such as

lions and wolves are also found in grasslands.
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Different names are used for grasslands

around the world. Some of the names are

given below. Find out the countries where

they are found.

Grassland Country

Savannas

Pampas

Campos

Plains

Steppes

Prairies

Veldts

Fig 9.2 Some onimols found in grosslonds

Some adaptations that the animals of the

grasslands possess are as follows:

. They have strong legs that enable them to run

away from hungry predators.
. They have long ears that enable them to hear

their predators from a distance.

. They have keen eyesight to spot danger.

. The body colour of these animals mostly gets

camouflaged with the surroundings, making

them less susceptible to predators and also

helps them in hunting their prey.

' Animals in the grasslands are usually more

active in the rainy season.

Read the following poem and complete the
table given after it.

Plonts suryiye in their surroundings

Becouse they odopt

To conditions thot are found in

Ihe desert hobitot.

Ihere it's olwoys hot ond sunny

The oir is very dry

Soil is sondy and it's rocky

And the winds go blowing by.

How have desert plonts odopted

To their hobitot?

Roots ore long for finding woter

Thot they store in stems so fot.

Leoves lose woter so they're smoller

Some plonts hoye none, you know

Cocti hove spines thot will protect them.

Other kinds of plants ore living

Where they must adopt

To the tropicol roin forest

A wet, shody hobitot.

Ihere itt always worm ond roiny

Soilis shollow and poor

Ihereb so mony plonts it's shody

On the forest floor.

ln the tropicol roin forest

How do plonts odopt



Buttresses support tol/ trees

Drip-tip /eoyes shed woter.

Prop ond sti/t roots can be found here_
Supporting white they feed.
Some plonts climb or live on others

For the light they need.

Deserts Deserts are places where the
environment is generally hot and extremely dry,
providing many striking examples of how plants
and animals are adapted to their surroundings.
Here rainfall is less than l0 inches per year.

Plants have many adaptations to cope with the
lack of water. These are as follows:

. Some desert plants store water in their stems.

. As maximum loss of water takes place

through the leaves, they are reduced to spines.
Photosynthesis, which occurs in green leaves, is
then carried out by the stems.

. ln some plants, leaves are covered by a waxy
coating and are small in size to minimise
water loss.

Many varieties of cactus are found in deserts.

Camels, lizards, and desert toads are some
animals found in deserts.

Desert animals also have many adaptations that
help them survive in the hot and dry climate.

. The light-cqloured fur
of the jackrabbit blends

with the surroundings

and protects it from

predators. lts large

ears help it to keep

cool. The blood vessels

in the ears expand to
allow the blood to cool

before re-entering the body.
. The kangaroo rat conserves water by excreting

a solid, rather than liquid urine.
. Many small animals hide under rocks or dig

underground burrows and stay there during
the day to escape the heat ofthe Sun.

. Most desert animals are nocturno/_they avoid
the extreme mid-day heat by feeding at night,
when the temperature drops down and the air
becomes much cooler. Some of them remain
dormant (inactive) in the summer.

. Large desert animals try to stay in shady areas
during the day. They obtain water from the
food they eat and from the few water holes
that exist in the deserts.

. The camel stores its food as fat in large
humps on its back. The stored fats make the
camel survive for long periods without food
and water.

{
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-Nadine 
Chua Jie Yi

Types of roots

Fig 9.3 Some deserr p/onts

Hump

Fig 9.4 Comel-The ship of the desert
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Forests Forests can be hot or wet. They are
usually dense and dark due to little reach of
sunlight. As little sunlight is available on.the dark
forest floor, plants have large leaves to capture
the maximum amount of sunlight. plants like

orchids and ferns grow on trees to tet more
sunlight.

Animals in the forest include chimpanzees,

anacondas, snakes, jaguars, lions, tigers,

and toucans.

These animals are adapted to survive in forests.
For example, a jaguar has spotted skin which
enables it to camouflage in its surroundings and

hunt for its prey.

ta) toucon 
@) Joguor (c) Snoke

Fig 9.5 Some onimols found in fores*

Mountains Have you ever been to any hill
station like Shimla, Mussourie, or Darjeeling for
a holiday?

You must have noticed that as you go up the
mountains, the weather becomes colder. you

nray have even seen or played in the snow if you
6/ere there in winter.

Sal, teak, bamboo, fir, oak, maple, deodar, spruce,
and cedar are some plants that grow abundantly
in the mountains. Moss and fungi also grow in

abundance.

(o) Cedor (b) Spruce

Fig 9.6 Some trees found in mountoins

Some of the adaptations in plants found in

mountains are as follows:

. These plants have shorter stems so that they
can avoid the harsh wind and not get knocked
over. They have a wide root system in order to
gather more nutrients.

. Most ofthe trees are cone shaped and bear
cones. These trees are called conifers. The
Christmas tree thar you know is a conifer. They
have needle-like leaves that slide off the snow
and rainwater easily.

. Some mountain trees possess few leaves and

very bright flowers so that they can attract
more insects for pollination. The leaves usually

are very tough and have waxy surface to
Prevent drying out.

The mountains provide natural habitat to a large

number of animal species like the tiger, yak,

deer, musk deer, wild goat, sheep, wolf, and the
snow leopard.

The animals adapt ro the cold climate by

hibernoting (winter sleep), migrating to warmer
areas, or insulating their bodies with layers of fat.
They have shorter legs, tails, and ears in order to
reduce heat loss. Their body is usually covered



with long hair like the yak or with thick fur like
the snow leopard. Animals living in the mountains
also have larger lungs, more blood cells, and

more haemoglobin (helps in carrying oxygen to
the cells) because of the increased pressure and

lack of oxygen at higher altitudes or heights.

(o) Snow leopord (b)yok (c) Musk deer

Fig 9.7 Some onimols found in mountoins

You live in Delhi and if you visit a hill station, you
may experience difficulty in breathing for a short
while. This is because there is less oxygen in the
atmosphere in hilly areas so we tend to breathe
faster. After sometime our body undergoes small

changes and adjusts to the changed surroundings.
We get used to the place and start to breathe
normally. The small changes that take place in the
body of an organism over a short period of time
to overcome problems arising due to changes in

the surroundings is called occlimotizotion. These

changes are different from adaptations which
take place over thousands ofyears.

Aquatic habitats

Oceons The oceans cover three-fourths of the
Earth's surface. They contain salty or marine

water. The oceans have a large variety of
organisms living in them.

The bodies of the animals like fish living in the
marine environment are streamlined, that is, the
front and back of the body is narrow while the
middle region is broader. This body shape helps

in reducing the resistance provided by water and
helps them cut through water and swim fast.
They also have fins on rhe body which help them
move and change the direction. ln addition, the
body is covered with scales and mucous, thereby
making it waterproof.

Most animals living in oceans breathe through
their gills. Fish also have air bladders to help

them float in water. Fish without air bladders, like
sharks, need to swim constantly to avoid sinking.

Some animals in the ocean do not have streamlined
bodies. They avoid swimming and live close to the
bottom of the ocean. They wait for the prey and

catch it when it moves towards them. Squid and

octopus are examples of bottom dwellers.

(o) Squid (b) Oaopus

Fig 9.9 Bottom dwellers

Some animals like dolphins and whales do not
breathe through gills. They come to the surface

of the water from time to time to breathe in air.

They breathe through the nostrils or blowholes
Iocated on their heads. They can remain inside

water for a long time without breathing.

Freshwoter hobitat Have you ever visited a
pond? lf you have, you must have seen tots of
plants and animals in it. Write down the names of
animals that live:

. in water

. above water

. in the surrounding area



Frogs live near water because they need to return

to the water to lay their eggs. They begin their
lives as tiny eggs laid in clusters on water. The eggs

hatch into tadpoles that swim in freshwater and

breathe through their gills. As the tadpole grows,

it develops legs and loses its tail to become a frog.

When the tadpole changes into a frog, it starts to
breathe through the lungs and starts living on land.

It can also breathe through its moist sl<in.

Frogs have long, powerful jumping legs. This helps

them move and also catch their prey. Their hind

legs are webbed.

Plants living in water are called aquatic plants.

ln plants, roots are used to absorb water and

minerals from the soil to be transported to
other parts of the plant. Since aquatic plants are

surrounded by water, the roots are reduced in

size and mainly serve to anchor the plant. Air-
filled cavities are present in the leaves and stems

of aquatic plants that help them to float.

Aquatic plants can be divided into three types-
fully submerged plants, partially submerged

plants, and floating plants.

ln fully submerged plants, all parts of the plant

are present under water. The leaves are narrow

male'trOg$;;kee$. them. m,ojs1..1v ith u r:i n e.,,O nci

and long, helping the

plants to resist water

currents and not

to get damaged. An

example of this l<ind

of plant is tape grass.

ln partially

submerged plants

like the water lily, the

stems are rooted in

the sediment but the

leaves and flowers

are seen floating on

the top of water. The

Ieaves are flat and

large in size. They are

covered with a waxy

coating to make

them waterproof

and have stomata (air

pores) for exchange

of gases on their

upper surface.

Floating plants

float on the surface with their roots hanging

submerged in the water. Their leaves are broad

and round and

form bunches

on the surface

of water.

Floating leaves

are generally

tough because

they have to

withstand

the weather

and water

movement.

An example

of such a plant

Fig 9.10 Iope gross

Fig 9.1 I Woter lily

and

is water lettuce.

Fig 9.12 Woter lettuce



Abiotic factors: physical or non-living factors of an environment

Biotic factors: all living things like plants and animals of an environment

Habitat a place where plants and animals live.

Adaptations: the special characteristics that enable plants and animals to survive in a

particular environment

Camouflage: ability of an organism to blend in with its surroundings

Nocturnal: active during the nights

Hibernation: being inactive during winter

Acclimatization: small changes in an organism over a short period to adjust to a new

surrounding

a

a

. Our environment is our surroundings.

. Abiotic factors are the physical or non-living factors such as rainfall and

temPerature.

. Biotic factors are the living things like plants and animals.

. A habitat is a place where plants and animals live.

Spetial characteristics that enable plants and animals to be successful in a particular environment

are called adaptations.

There are mainly two types of habitats-terrestrial and aquatic.

There are many living things which inhabit various types of terrestrial and aquatic habitats and

show a variety of adaptations.

ryge&axarg&9ffi,ffiBm;
xtu Put on your # F$tsflq&q$$ruq;# 6*"F&Ht

l. Pick the obiotic and the biotic foctors from the list given below and write them in their

respectiye colurnns.

rainfall, hail, hare, dew, deer, fog, temperature, tiger, frog, kangaroo, rat

Abiotic factors Biotic factors



2. The onimdls given below have wandered out of their hobitots. Ploce them bock in their
proper hobitot.

tiger, wild goat, giraffe, squid, cam6l, leech, chimpanzee, shark, duck, lizard, kangaroo, rat, yak,

frog, bison, snow leopard, octopus, anaconda

3. Mony animols ore surrounding the desert in the picture given below. Circle the onimols
thot live in the desert and write their nomes.

WY"-fif

e@&n
4. Fill in the blonks.

a) Many herbivores are found in

b) Nocturnal animals are found in the

c) and roots are found in plants growing in forests.

d) Conifers grow in

e) The body of a fish is to help it cut through the water and swim fast.

f) Air-filled cavities are found in

5. Select the correct option.

plants.

a) The monarch butterfly exhibits

i) migration

iii) camouflage

b) Cold winters and fires are common in

ii)

iv)

acclimatization

hibernation

deserts

forests

deserts

forests

i) grasslands ii)

iii) mountains iv)

c) Leaves are reduced to spines in plants found in

i) grasslands

iii) mountains

ii)

iv)



d) For plants to shed water efficiently in forests, the leaves have

i) spines

iii) drip tips
ii) waxy coating

iv) air pockets

e) Bunches of leaves are found on the surface of water in

i) water lettuce

iii) tape grass

ii) water.lily

iv) none of these

f) Which of the following factors is not an abiotic factor?
i) deer ii) hait

iii) dew iv) fog

g) ln which habitat conifers are found?

i) desert

iii) forest
ii) mountain

iv) grassland

h) Tadpoles, the young ones offrog breathe through their
i) gills

iii) skin

ii) lungs

iv) trachea

5. write T for true and F for false. correct, the folse stotements.

a)

b)

c)

d)

e)

The plants growing in grasslands have very stiff stems to withstand strong winds.
Zebras have strong legs to run away from the predators.
Cacti carry out photosynthesis in their stem.

Moss and ferns grow in deserts.

Animals that have short legs, tails, and ears to reduce heat loss, are found in oceans.

Define the following terms.

a) Habitat

c) Acclimatization

e) Hibernation

b) Adaptation

d) Camouflage

8' Suppose you workot o Notionol Museum. ln the r?ruseurn, you find d box with descriptions of
onimols on pieces of poper given below. Can you identify the hobitot in whichthese animals live?

Stays in the shade during

the day as it is very hot

and comes out to feed in

the night

Swims in the ocean

and breathes in oxygen

dissolved in the water

Roams around eating

grass and is always on

the look-out for danger

Jumps and sits on stones

in a pond, catching

insects

Flies from tree to tree

and loves to eat fruit



9. Write short onswers.

a) Pines grow in the mountains. What features make their survival at such heights possible?

b) Differentiate between the leaves 6f a submerged plant and a Partially submerged plant in a

pond.

c) What are the adaptive features of bottom-dweller fishes? Give examples.

d) Give some examples of plants and animals in the grasslands.

e) Mention the adaptive features of the desert jackrabbit.

10. Answer in detoils.

a) What are the adaptation features of plants that are generally found in grasslands? Name a few

plants that grow in this habitat.

b) Why is it difficult to survive in a desert? What adaptations are Present in the plants growing in

a desert?

c) List the adaptations in a camel that make it possible to survive in a desert.

Extended learning

l. Here are a few differences seen in frogs and toads. Go through the table carefully.

Look at the diagram given below. The characteristics to be Put into this diagram are provided in

the next page. Write the characteristics of frogs in the first circle, toads in the second circle, and

characteristics which are common to both in the middle section.

Bumpy and dry

Eyes do not bulge out from the body; a poison

gland is located behind each eYe.

Eyes bulge out from the body.

Long, powerful jumping legs;

most frogs have webbed hind

feet

Eggs laid in long chainsEggs laid in clusters



2.

3.

1. Are amphibians 7. Have a brain '13. Hatch from eggs

2. Have a backbone 8. Dry warty skin 14" Have a heart

3. Adults have lungs 9. Slimy, smooth skin 15. Poison glands behind eyes

4. The young have gills 10. Lay eggs in clusters 16. Have no teeth

5. Jump 11 Lay eggs in chains 17. Have teeth in top jaws

6. Walk 12. Bulging eyes 18 The young live in water

Research the meaninss of the terms 'food chain' and 'food web'. Draw one food chain and one food
web found in the grasslands.

Solve the crossword puzzle with the clues given below:

Across

4. The physical factors in an

environment

7. Animals that hunt and kill other
animals

8. Special characteristics which help

living beings to survive

9. The place where an animat lives for
food, shelter, and breeding

Down

l. Ability of an organism to blend with
its surroundings

2. Active during night

3. Winter sleep

5. The habitat that is grassy and windy
and has few trees

6. The habitat that is very hot and extremely dry

iintQ 
I' Piyush.la rrrl rrilnd did a small experiment. They took a potted cactus ptant and a

IIU E O Pt:t:d broad leafed plant. They watered them regularty and covered the pots with
polythene bags. They kept both the pots in the ,,r-n for'. .oro," ;t ,*;r.;;";;;

you think they observed and why? 
I r - -- "' -- -- -r'-

'' Yn, 
are eyes of a tiger placed in front of the head and those of a zebra placed on the sides of

the head? r'-

3' Why do you find varieties of prants and animars in a forest? 
,rfa,l
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HratTHy glTlNG

Poha makes a yummy breakfast for many of

us. It is made from flattened rice flakes and

is also called beaten rice. The husk (outer

shell or cover) of rice is removed and it is

, flattened into flat,light and dry flakes.

When a liquid, such as water or milk, is

F added, these flakes of rice swell up as

they absorb it. These flakes have all the

goodness of rice and can be eaten raw too.

The stem of lotus is often eaten in various

forms in different parts of the world. It

is eaten with vegetables, used in soups

and salads, and is also made into

crispy chips. Dried and finely ground

lotus stem powder can be used in

making cakes and other desserts. The

lotus-stem is a rich source of iron and

calciurn and also provides a lot of filre,



S4VTSOIL TO SAVEI,IFE
We all know that soil sustains plant life and plants'support animal life on this
Earth. Soil conservation is very important to maintain a balance in nature. We
should do our best to save soil in our own surroundings.
Would you like to know how?

'1,. We can plant grass and trees around our
house. This will help to keep the soil
healthy by retaining moisture and

protecting it from too much rain and 
,

wind.
2. In a hilly area, trees can be planted in

a line on the slope which will break
the speed of wind. It prevents the

wind from blowing the soil away.
3. We can place a container to store the

rain water that runs off the roof of houses.

This will prevent the water from washing the
soil away. The stored water can be used to water
plants and trees. In this wayt you can conserve both water and soil.

ffiL&ffiffiffiffiffiffi
A palindrome is a word, phrase, or sentence that reads the same forward or
backward, for example, DAD, CIVIC, and GAG.

Let's try some palindrome riddles.

'1,. I am apart of your body. I am pronounced as one letter but written
with three.

I am a type of lightweight boat used for recreation and sport.
During summer, the sun is higher in the sky at this time of a day.
When written in capital letters, it is the same forward, backward,
and upside down.
A system that uses radio waves to find the position and movement
of objects, for example, planes and ships, when they cannot be seen.

2.
a
J.

4.

uvcvu'7 NooN't xv V)'z iIAa't
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characteristics of Living Things

ln your previous classes you have learnt about
living and non-living things. Name five living and
five non-living things around you.

We are surrounded by living and non_living
things. All animals and plants are living things. For
example, a dog playing with a ball is a living thing
and a crow flying from one tree to another is
also a living thing.

Sometimes it is very difficult to decide whether a
thing is living or non-living. We say that plants are
living things but they do not play with a ball nor
do they fly like living things. Likewise, a car and
a washing machine are non_living things but they
can move.

So how can you identify whether something is
living or non-living?

Let us find out the answer to this question in
this chapter.

Some characteristics make tiving things different
from non-living things. They arsas folorrs
. Living organisms have a cellular organization.. They all possess chemicals of life.

You will learn about
. The difference between tiving and non_living

things.

The characteristics common to all living
organisms.

Organisms on the boundary of living and non-
living things.

. They all are engaged in various tife processes
such as nutrition, respiration, excretion, and
reproduction.

. They show movement.

. They grow and devetop.

. They respond to stimuti.

. They have a definite tife span.

Cellular organization
All living organisms starting from microscopic
bacteria to a mango tree are all made up of cells.
A cell is the basic structurol ond functionat unit of
/rfe. The cetts are so smalt in size that you can fit
a million of them in the full stop at the end of
this sentence. Cells can be viewed only under a
microscope as seen in Activity l.

lf an organism is composed of only one cell it is
called unicellular organism and if it is made of
many cells it is called multicellular. Bacteria,
amoebae, and viruses are some unicellular
organisms. Single cell carries out all the functions
for these organisms to stay alive. Both blue whale
and a mango tree are multicettular.

Living things Non-living things
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To observe plant cells

(Note: To be done underthe supervis ion of an odutt)

Ihings required: Onion, glass slide, cover slip, safranin stain, glycerine, water, three droppers

Method:

. Slice an onion. Take one small piece and using a tweezer peel off the inner section of the skin.

. Place it on the centre of a clean glass slide. Make sure that the peel is

not folded or curled up. Add a drop of water to the peel.

. Add a drop of safranin stain and a drop of glycerine to the peel.

. Place a cover slip on the peel. This has to be done slowly so that no

air bubble enters the cover slip.

. Clean the slide of any extra stain or glycerine using a filter paper.

. Observe the slide under the microscope.

You will find the cell structure as shown in the picture.

,trum,

,i9:

(o) Unicellular

orgonism

(b) Multicellulor

orgonism

Fig l0.l

The cells of multicellular organisms are

specialised to perform certain tasks. For

example, nerve cells and muscle cells work

together to keep us alive.

Nerve cells carry messages from the surroundings

to your brain. Other nerve cells carry messages

from the brain and transfer them to your muscle

cells, which make our body move in response.

The chemicals of life
The cells of all living organisms are composed

of chemicals. The most abundant chemical in

$e cells is water. There are other important

chemicals which perform different functions in

To observe bacterial cells

. With the help of a toothpick put a small

amount of yogurt on a clean glass slide.

. Add a small drop of water to the yogurt

and mix the two using the toothpick.
. Add a drop of crystal violet stain and

cover with a cover slip.

Observe the slide under the microscope. G;;

our body. Proteins and lipids are the building

materials of the cells. They resemble wood and

bricks in function. As wood and bricks are the

building materials of houses, proteins and lipids

are building materials of cells. Cells also contain

the nucleic acid DNA. lt is the genetic material

which controls and directs the functioning of the

cells.

Nutrition
All living organisms need food to survive. You

have studied that green plants make their own



food using raw materials by the process of
photosynthesis.

A List the raw materials needed by the plants to
perform photosynthesis.

You also know that animals cannot make their
own food. They depend on plants and other
small animals for their food. Can you tell into

how many categories can animals be grouped

according to their food habits?

Plants and animals use the energy obtained from
the food to carD/ out a number of activities such

as growth, maintenance, and repair of the injured

parts. For example, a mango seed requires a lot
of energy to produce trillions of cells that will
make the body of a mango tree. This energy is

provided by nutrition.

Respiration
Respiration is a key feature of all living organisms.

It takes place in two stages:

. External respiration

. lnternal respiration

The exchange of gases between the environment

and the body is called external respirotion or
gaseous exchange. At this stage, oxygen is

taken in and carbon dioxide is given out. This is

generally referred to as breothing.

lnternol respiration or cellular respiration is

involved in the breakdown of food within the

cells to release energy. The oxygen rhat is taken

in during breathing breaks down the food to give

energy to the organisms. ln this process carbon

dioxide is released.

lnternal respiration is common to all living

organisms. However, the mechanism of external

respiration is different in different animals. For

example, plants breathe through the pores

present on the leaves whereas fish have gills to
breathe. Fish use the oxygen that is dissolved in

water and give out carbon dioxide into the water.

Amphibians such as frogs and salamanders

use their lungs and moist skin to breathe.

Earthworms which live in the soil also breathe

through their skin.

lnsects breathe through special openings called

spiracles which are present on the sides of their
body.

Animals such as crocodiles, alligators, cows, dogs,

cats, and the humans breathe through the lungs.

(b) Spirocles in (c) Lungs in

insects humons

Fig 10.2 Respirotory orgons of dffirent onimols

Excretion
Excretion is one characteristic common to all

living things. A large number of waste materials

is produced in the animal body by different life

processes such as digestion and respiration.

These waste materials are of no use to the

body and if allowed to accumulate in the body,

may become toxic. Therefore, they need to be

removed from the body. Ihe process of elimination

of woste products from the living body to mointoin a

constont environment rn it is colled excretion.

(o) Glls in fish



When proteins are broken down in the body,

ammonia, urea, and uric acid are produced.

Carbon dioxide is produced as a waste product

during respiration. During digestion the

undigested food is eliminated from the body as

faeces. Extra salt is eliminated as sweat.

ln plants, breakdown of substances is much

slower than in animals and the waste is produced

in a very small quantity. Therefore, plants do not

have special organs of excretion. Green plants

in the absence of sunlight or plants that do not

contain chlorophyll produce carbon dioxide and

water as respiratory waste products. Carbon

dioxide released during respiration is used

during photosynthesis. Oxygen itself can be

thought of as a waste product generated during

photosynthesis. Plants can get rid of excess water

by transpiration.

Waste products may be

stored in leaves that fall off.

A few waste materials that

are exuded by some plants

are resin, sap, latex, and gum.

Plants also excrete some

waste substances into the soil

around them.
Lotex exuded from trees

Reproduction
Living organisms have the ability to reproduce

or produce offsprings that are similar to the

parents. lt helps to carry the characteristics of

each type of organism from one generation to

the other. Plants and animals reproduce by two

different methods.

The first method is called osexuol reproduction

which involves only one parent for the

formation of new individuals. The resulting cells

are generally identical to the parent cell. For

example, bacterium grows and quickly reaches

maturity, after which it splits into two bacteria.

ln plants, asexual reproduction takes place

by vegetative parts such as roots, stem, or
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Fig 10.3 Asexuol reproduction in bocterium

leaves. The formation of new plants from

the vegetative parts of parent plants is called

vegetative reprod ucti on or vegeto tive pr opogotion.

Underground roots of some plants like carrot,

turnip, and beetroot develop new plants by

producing shoots. You must have seen potatoes

and onions developing into new plants when

left outside for a long period of time. This is

because they are underground stems and have

buds present on them. The underground stem

of potato is called tuber (Fig 10.4a) and that of

onion is called bulb (Fig 10.4b). How do gardeners

grow rose plants? lt is done with the help of stem

cuttings (Fig 10.4c).
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Fig 10.4 Asexuol reproduction in plonts
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Take a carrot and a

potato. Plant them

in moist soil. Water

the soil regularly and

observe what happens

after ten days. jrE)r



The second method of reproduction is called
sexuol reproduction, which involves two parents
or gametes for the formation of a.
new individual.

During this process, a new combination of
characteristics can be produced. The process
is generally more comptex than asexual
reproduction. Out of the two parents, the male
parent produces the sperm and the female parent
produces the egg. The sperm and egg combine to
produce a new organism. Oev"topm"nt can take
place inside the mother's body or outside.

Animals either lay eggs or give birth to
young ones. For example, hens tay eggs while
kangaroos, cats, dogs, and human bJigs give
birth to young ones.

tv/ nen ,o/s eggs (b) Kongoroo gives birth to
young ones

Fig l0.S Sexuol reproduction in onimols

ln plants, flowers are required for sexual
reproduction. They produce seeds that develop
into new plants.

Movement

All living organisms show movement. They also
show internal movement, which means that
they have the ability to move substances from
one part of their body to another. For exampte,
in plants, food manufactured by the process
of photosynthesis moves from the leaves to ail
other parts of the plant. Flowers open and ctose
on a plant. Some carnivorous plants even move

Fig 10.6 Movement of sunflower towordsthe Sun

to trap their prey. The stem of the plant moves
towards the Sun.

Similarly, in animals, blood carries the digested
food to every cell in the body. Some living
organisms show external movement as well. They
can move from one place to another by walking,
flying, or swimming. A number of ways in which
animals move was studied by you in Chapter g.

Growth and devetopment
Growth is defined as an increase in size and
mass of an organism. Living things grow in an
organised manner.

During the process of development the
parts of the organisms take shape, mature,
and start performing functions. Bacteria and
amoebae being simple organisms show very
little development. ln more complex organisms
like a human being, a horse, or a banyan tree,
development is a complicated process and takes
many years.



Stick three pictures of yourself, of when you

were three months old, three years old, and

a recent one, in your activity book. What

differences do you notice in all the three

stages? A
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To understand germination

Ihings required: Two types of seeds, tissue

PaPers

Method: Dampen the tissue papers.

Put one type of seed on each of the moist

tissue papers and fold them into half. Keep

the tissue paper moist.

What is the germination pattern that you

observe? Have both the seeds germinated

at the same rate? Which type of seed

germinated faster? '6

Response to stimuli
All living things react to changes around them.

We react to touch, light, heat, cold, and sound,

as do other living things.

Any change in the orgonismt environment that

couses it to reoct is colled o stimu/us. How on

orgonism reocts to a stimulus ond brings obout o

change in its behoviour is colled o response.

For example, if a dog is feeling cold it will move

to a warmer place. Here the stimulus is the cold

and the response is moving into the sun.

ldentify the stimulus and the response in the

following examples.

A rabbit is scared, so it runs away.

You are thirsty, so you drink water.

Plants too respond to their environment. The

movements of plants in the direction of stimulus

is known as tropism. A plant bends towards light.

This movement of plants is called phototropism.

Roots grow towards the soil. This is called

geotopism. The leaves of the touch-me-not

plant fold when someone touches them. This

movement of plants is called nosticism. Most

fiowers bloom during the day. Some flowers

bloom only at night.

(o) Phototopism

Fig 10.7

(b) Geotopism

P/onts respond to stimuli

A definite life span

The period of time that an organism is expected

to live is called its life span.

The life span of living things can vary significantly.

Different organisms have different life spans. For

example, some bacteria and insects perform

all their life activities and then die, all within

a couple of hours. Other living things can live

for many years. For example, an elephant can

live for 70 years, whereas a human can live for
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To demonstrate geotropism in plants

Ihings required: Paper towel, plastic bag, seeds, a bulletin board

Method:

' Fold a paper towel so that it will fit inside a plastic bag. Soak it thoroughly with warer.

' Place several seeds on top of the paper towel and carefully put the paper towel inside the bag.

Close the bag partially to allow some air to get in. Label the plastic bag.

' Attach the bag to a bulletin board taking care that the seeds stay in place between the paper

towel and the plastic bag.

. Repeat the same process with some other types of seeds.

You will find that all the seeds have started to germinate.

' Once the roots have sprouted, turn the bag 180 degrees and attach to the bulletin board.

Observe for some more days.

' Continue to turn the bag at different angles and record the pattern of root and stem growth.

Why did the roots continue to grow downwards even after the bag was turned over? o 
'

over 100 years. The bristlecone pine tree has

the longest life span. lt can live for about 5,500

years. Even these long-lived organisms will

eventually die.

(o) A humon being

(c) An elephont

Fig 10.8 Orgonisms hoving definite lifespon

Find out the life span of the following organisms

and fill in the table.

Organisms on the boundary of
living and non-living things
There are some organisms which show both

living and non-living characteristics. They are

the viruses and are lil<e a puzzle to people who

study biology.

8. Mosquito



Viruses need to be inside living cells to grow and

reproduce. Most viruses cannot survive for long

if they are not inside a living thing.

When viruses get inside living bodies, they

multiply and make people sicl<.

Some viruses can live for
o while on o doorknob,

mobila phane, remote,
keyboord, or o toble. so

remember to wosh your
hands regularlyl

Fig 10.9 Virus

Viruses can cause chicl<enpox, measles, flu, and

many other diseases. They also cause many

diseases in plants. They can mal<e leaves and

flowers change colour, or mal<e leaves and

stems twisted.

Asexual reproduction: reproduction which involves only one parent

Sexual reproduction: reproduction that involves two parents

Stimulus: change in the organism's environment that makes it react

Response: reaction to the stimulus resulting in a change of behaviour

Phototropism: bending of plant towards light

Geotropism: bending of plant roots towards the soil

Unicellular: composed of only one cell

Multicellular: composed of many cells

Breathing: the exchange of gases between the environment and the body

Cellular respiration: breakdown of food in the cells

Excretion: the process of elimination of waste products from the body

Life span: the period of time an organism is expected to live



Put on your THINKING CApl

l. Select the correct option.

a) Which of the following is a unicellular organisml
i) amoeba

iii) dog

b) The genetic material of a cell is
i) Iipid

iii) protein

ii) cat

iv) tree

c) Which of the folrowing functions is nor performed by foodl
i) growth ii) repair of body parts

iii) maintenance of the body iv) reproduction
d) Frogs breathe with the help of

i) lungs

iii) both gills and lungs

e) Which is not a waste material in plants?

ii) DNA

iv) silver

ii) gills

iv) both lungs and skin

ii) latex

iv) gum

ii) breathing

iv) all of these

D

iii)

urea

resin

f) The spiracles present in insects help them in
i) sweating

iii) reproducing

:.-rl . f 
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g) This Process involves elimination of waste products from the living body to maintain a constant

environment in it.

i) nutrition

iii) excretion

h) The microorganisms responsible for causing chickenpox, measles, and flu are

ii) reproduction

iv) digestion

ii) bacteria

iv) both (i) and (ii)

i) viruses

iii) fungi

2. Clossify these into living ond non-living things:

a) Rust making a hole in a metal pipe

b) An apple on a tree

c) A running washing machine

d) A growing sugar crystal

e) A virus

f) Bacteria

g) Lightning

h) A dinosaur fossil

i) A wasp

j) Clouds growing bigger

Write down the chorocteristics possessed by most of the living orgonisms.

tdentify the characteristics of lifethot is illustrated by eoch of the foltowingstdtements
ond write it in the blonkprovided.

'That boy grew five inches in only one year.'

'Our cat had a litter of kittens yesterday.'

'Exercise regularly to build up your lung power.'

'Eat a good breakfast and you will be able to run longer.'

'When that car pulled in the driveway, my kitten ran to hide

under the porch.'

'Cats can be kept indoors as they can be toilet trained.'

'Single-celled organisms live in the pond behind school.'

'You look so much like your dad, must have got his genes.'

A giraffe uses its long neck to eat from the high branches of a tree.'
'lt is so hot today, I am sweating so much that my shirt is wet.'
'The lilies have blossomed, the garden looks so beautiful.'

'l feel so sad my pet rabbit died today.'

5. In the following stotements, identify the stimuli and responses.

a) The recess bell ringing in school.

b) A cat running away after hearing a loud sound.

c) Your mouth watering at the sight of food on a plate.

d) A sudden drop in air temperature.

e) A plant wilting on a hot day.

f) A flu virus entering your body.

g) Getting 'butterflies' in your stomach before giving a speech.

3.

4.

a)

b)

c)

d)

e)

0

8)

h)

D

D

k)

r)



6. Write short onswers.

a) Differentiate between the cellular organisation seen in amoeba and man.
b) why is nutrition an important characteristic of a riving organism?

c) Why should waste products be removed from the animal bodyl
d) ldentify the type of reproducrion seen in each of the following:

i) cat

iii) rose

v) parrot

e) How is growth different from devetopment?

f) What is meant by the term /ife spon? What is the life span of the following:
i) elephant

ii) human being

iii) bristlecone tree

7. Answer in detoils.

a) Do plants undergo excretion? Explain the various methods of excretion in plants with examptes.
b) i) What is meant by breathing?

ii) How is external respiration different from internal respiration?

iii) How do fishes breathel Draw a diagram showing the organ and its exacr location in the
body of fish.

Extended learning
e\ l. lt is a common myth that banana plants may 'walk' or move as they grow. This myth originates from
g South American banana plantations. Research and write down the fact.

2. On Earth, the roots of a plant always grow downwards and the stem and leaves grow upwards. This
is due to gravity. ln space, plants do not know which way is 'down', because they do not receive any
clues from gravity. Find out how they would grow in space.

3. You can buy yeast to make bread from the grocery store. This yeast consists of little brown grains.
What is yeast, and what are some common uses of yeast? Do you think that these little brown
grains of yeast are alivel Why or why not?

]ltiT$ ; rumffi#*il;, ;:;,:;", il:;:::J;:'" -

ii) onion

iv) mango
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You will Iearn about

Need for measurement

lf you want to get a dress stitched, then you

need to know the length of the cloth that would

be required to make it. Similarly, if you want to

travel from one state to another, then you need

to know the distance between the two states

in order to estimate the time (depending on the

mode of transport) required to reach the other

state. To make a cake, the ingredients have to be

put in the right quantity. From these examples, it

is clear that measurement forms an integral part

of our daily life.

Standard units of measurement

Any physical quantity for measurement is

compared to a standard known quantity called

a unit.ln earlier times, people used different

parts ofthe human body such as hand span,

cubit (forearm), and foot to measure length. But

all these units of measurements had different

measures for different persons and this is where

the need to have a standard set of units for the

measurement of different physical quantities

arose. The metric system created by the French is

one such standard set of units.

Ancient Egyptians used cubit to measure length,

wherein a cubit was the distance between the

elbow and the tip of the middle finger of the

outstretched hand. But this measure too varied

from person to person. So, a certain length was

a

a

t

Need for measurement

Measurement of length and distance

Standard units of measurement (Sl)

. Sl unit of length, time, rnass, and temperature

. Correct way of measuring length

. Motion and rest

. Different q/pes of motion

. Motion and graphs

taken as the standard cubit and was marked

on a piece of stone. Measuring sticks equal in

length to this standard were made and circulated

so that the same measure of cubit was used all

over Egypt.

m*Mfu
(b) Hond spon (c) Foot(o) Cubit

Fig I l.l A few meosures used to measure length

in oncient times

The use of different units of measurement by

different countries created a lot of problems in

commercial dealings. So the scientists all over

the world, for the sake of uniformity, agreed to

have a common set of units for different physical

quantities. The common set of units that all



the countries follow today is referred to as the

lnternotionol System of Units or the Sl units. With

the adoption of Sl units, it became easier to

exchange scientific data and the results of various

experiments amont the scientists of different

countries.

Standard unit of length

ln order to measure the length of a blackboard

in a class or the length of the classroom, we

need to find out how many times the standard

length is contained in it. Thus, for any kind of

measurement the following are required.

. A suitable standard unit of measurement for

the physical quantity under consideration

. The number of times the standard unit is

contained in the physical quantity

Meosurement can now be defined as the

comparison of a physical quantity to a given

standard unit. For example, the Sl unit of length

is metre (m). So, the measurement of a length

that is equal to the standard Sl metre will be

expressed as I m. Similarly, if measurement of a

length is l0 times the standard SI metre, then it

will be expressed as l0 m.

Thus, a measurement is completely specified by

an appropriate unit along with a numerical value.

Some other internationally acceptable units of

length are millimetre (mm), centimetre (cm), and

kilometre (km). The relationship of these units

with the Sl unit is given below:

1000mm= lm

l00cm= lm

(l/1000) km = | mor 1000m = I km

Smaller units like'cm'and 'mm'are used to

measure smaller lengths. Larger units like'm'

and 'km' are used to measure larger lengths and

long distances.

Correct measurement of length

Devices used to rneosure length Apart from

different units of measurement, there are

different standardised devices used to measure

lengths and distances. The simplest standard

device for measuring length of a line is the ruler or

metre scole.

Figll.2Aruler

A correct metre scale should have an arrow (+-)

at the left end and another (-+) at the right end,

with a stamp of the Department of Weights and

Measures.

A measuring tope is used to take chest

measurements, and a metre rod is used to

measure the length of a piece of cloth.

Fig I 1.3 A meosuringtope

To make correct length

measurements, follow

the steps given below:

. The measuring

instrument must

always be kept

parallel and as close

as possible to the

length to be measured.

. lf the first major

mark is unclear or

broken, then the

measurement can be

made from any other

major mark. The

ffiffiw*
ffi*ffiw
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You will need the help of your friend to do this activity. Measure the length of the classroom, the

length and breadth of the desk, and the length of a register by using a hand span, a non-standard

unit of measurement. Then, ask your friend to repeat the same measurements using a ruler or

reading at this mark should then be subtracted

from the final reading to obtain the exact

measure of length.

The eye should be positioned exactly above the

point where the measurement is being taken.

measuring tape. Compare your results with those obtained by

your friend.

Finding the length of a curved line

The length of the curved line can be measured by using a divider

(from your geometry box) or a thread. Let us perform an activity

using thread to understand this.

To do this activity, take a thread and place one of its ends at the

beginning of the curved line. Now, slowly curve the thread along

the line. Mark the point on the thread which overlaps the other

end of the line. Now, straighten the thread and measure it using a ruler.

Findingthe thickness of a one-ruPee coin

Collect l0 one-rupee coins. Stackthem in a neat pile and place a scale nextto the

pile. Measure the height of the pile. Let it be x cm. The thickness of one coin will be

x/|0 cm.

(tx
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(o) Beom bolonce (b) Digitol bolonce

Fig I 1.4

Time lt is the duration elapsed between one

event and the next. The Sl unit of time is second

(s). Depending on the kind of event being

Measurement of other physical quantities

Let us now look at the units used to measure

other physical quantities like mass, time, and

temperature that we frequently use in our

daily life.

Moss lt is the quantity of matter contained in an

object. The Sl unit of mass is kilogram (kg). To

measure the mass of an object, a bolonce is used.

Beam balance and digital (electronic) balance are

the two commonly used balances.



observed, different types of instruments are

used to measure time. Some of the commonly

used instruments are wrist watches, clocks, and

stop watches.

Temperoture lt is used

to measure the degree

of hotness or coldness

of a body. The Sl unit of

temperature is Kelvin (K).

Other acceptable units for
measuring temperature are

Fahrenheit ('F) and Celsius

('C). The instrument used to
measure temperature is called

a thermometer. Fig I 1.6 Thermometer

Motion and rest
Observe your surroundings while sitting in a

moving bus. When you look at things inside

the bus like the driver's seat, you realise that

your position with respect to such objects does

not change. Here, it will be said that you are

stationary with respect to the driver's seat.

However, when you look outside the window at

buildings or trees, you realise that your position

is continuously changing with respect to these

objects. ln this case, you are moving with respect

to the trees and buildings.

Thus, we come to the conclusion that when the

position of an object with respect to stationaq/

things in its surroundings changes with time, the

object is said to be in motion. On the other hand,

when the position of an object with respect to

stationary things in its surroundings does not

change with time, it is said to be at rest.

lipes of moti6n

Look at various moving objects around you like

a car moving on the road, a boy moving down

a slide, afly buzzing around, a train moving on

the.track, and the moving pendulum of a clock.

You will find that different objects show different

types of motion.

Translotionol motion When all parts of an

object move the same distance in a given time,

the object is said to have tronslationol motion. This

kind of motion can be categorized into two kinds:

rectilinear motion and curvilinear motion.

lf all parts of an object cover the same distance

along a straight line in a given time, then the

object is said to have rectilineor motion. lt is

also known as lineor motion. For example,

a train moving on a straight track will have

rectilinear motion.

Fig I 1.7 Rectilineor motion

At this point, the teacher can ask how the same object can be at rest as well as in motion,

how motion and rest are relative terms.

Fig I 1.5 Woll clock

-,,...-:'



lf all parts of an object move along a curved path

in a given time, then the oblect is said to have

curvilineor motion. For example, a ball thrown

upwards at an angle will have curvilinear morion.

Similarly, a train moving along a curved track

shows curvilinear motion.

Oscilldtory motion Observe the motion of

the pendulum of a clock. You will see that the

pendulum of the clock moves from one end to

another about a mean position. A swing shows a

similar kind of motion.

This type of motion in which an object moves to

and fro about a mean or rest position is known

as oscillotory motion.

Fig ll.l0 Oscillotory motion

Periodic motion ln both oscillatory and

rotational motion, the object repeats its motion

after fixed intervals of time. This motion is

referred to as periodic motion.

Some examples of periodic motion are as follows:

. Motion of the Earth

. The blades of an electric fan

. Motion of the pendulum of a clock

. Motion of the needle of a sewing machine

. Motion of a swing

-"'--l

Fig I l.l I Periodic motion

The objects which do not repeat their motion

after a fixed interval of time are said to have non-

periodic motion. The objects moving in a straight

line show non-periodic motion.

\

)

Fig I 1.8 Curvilineor motion

Rotationol motion When all points on a

moving object move about a fixed point or

axis of rotation, it is said to have rototionol

motion. The distance of any point on the object

from the fixed axis always remains same. For

example, the motion of the blades of a fan shows

rotational motion.

Fig I 1.9 Rototionol motion

0bserve other things:which ,' '

undergo rotationol motion. Is
there ony other motion ossocioted

with it? Tolk obouf this with your ,

teqcher. i ' ffi

il9



Fig I I .12 Non-periodic motion

Rondom motion The type of motion in

which an object does not move along a fixed
path or direction is called rondom motion. For
example, the movement of flies in the sky shows

random motion.

More than one kind of motion Most objects,

which we see in our daily life, perform more

than one kind of motion at the same time.

For example, a ball rolling on the floor shows

rotational motion as well as rectilinear motion.

,ft Can you identify the kind of motion taking place

in the following?

Wheels of a cycle

Motion of the cycle chain

Motion of the legs of the rider when cycling

tlotion and graphs
The motion of objects can be easily represented

in distance-time graphs which are easy to
understand at a glance. While making a graph,

the independent variable which is usually time, is

taken on the x-axis and the dependent variable,

i.e., distance, is taken on the y-axis.

A few fundamental graphs are being discussed here.

This graph of distance versus time shown below
is a straight line implying that the body is moving

in such away that it covers equal distances in

equal intervals of time. ln other words the body

has uniform motion.

ln the above distance*time graph the inclination

that the line makes with the x-axis, also calted the
slope of the graph, is an easy way of finding the
speed of the vehicle. The more the inclination of
the line, the higher is the speed. So, such graphs

can be used for comparing the speed of rnore

than one vehicle.

Time _-

ln the graph shown below where the inclination

of the line with the x-axis is zero, the speed of
the obfect is zero or the object is at rest.

ln the graph shown below the slope is infinite

which is not actually possible. The graph shown
here is unrealistic.
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The story of transport
ln older times, man used to travel from one place

to another on foot. As he domesticated animals,

he started to use them for transportation and

for travelling

faster between

two places. The

revolution in

transport and

travelling came in

with the invention

of the wheel. Wheel carts were the first

wheeled vehicles in history. Gradually chariots

were attached to animals and were used for

transportation and travelling.

A very important turnaround in transportation

history came with the invention of steam-

powered engines. Today, there are fast moving

trains involving the principle of magnetic

levitation. Air planes are the fastest mode of

transport that have significantly reduced the time

taken to travel between two places.

--:_>

Measurement: the process of comparison of a given physical quantity with a standard

unit of that quantity

Motion: when an object changes its position with respect to a stationary object with

time, it is said to be in motion

Rest: when an object does not change its position with respect to a stationary object

with time, it is said to be at rest

Periodic motion: a motion that repeats itself after fixed intervals of time

Comparison of a physical quantity with a standard unit is known as

meosurement.

The Sl units of length, mass, time, and temperature are metre, kilogram,

second, and Kelvin, respectively.

When making any kind of measurement, one should position the eyes

vertically above the point where the observation is to be made.

I

t

When all parts of an object move by the sarne amount in the same direction, it is said to have a

tronslational motion.

When all points on a moving object move around a fixed point or axis of rotation, it is said to

have a rotationol motion.

When an object moves to and fro about a fixed position, it is said to have an oscillotory mation.

Periodic motion is the motion that repeats itself after fixed intervals of time.



Put on your THINKING CAp!

l. Select the correct, option.

a) Which of the following is not matched correctly?
i) mass-kg ii) length_metre

iii) time-second v) tem'perature-litre
b) The motion of the wheels of a bicycle is

i) rectilinear

iii) curvilinear
ii) circular

iv) none of these
c) Which of the following is not in periodic motion?

i) a fan moving with constant speed
iii) rotation of the Earth

ii) a swinging pendulum

iv) a flying kite
d) For an accurate measurement of time in sports, we use a

i) pendulum ii\ o.

iii) watch 
rrr ii) stoPwatch

iv) clock
e) The motion of a striker across a carom board is an exampre of a

i) periodic motion ii) oscillatory motion
iii) rectilinear motion iv) circular motion

f) Which unit of length is most suitable for measuring the height of a tree?
i) mm

iii) m 
ii) cm

iv) inch
g) This is duration erapsed between one event and the next.

i) length ii) mass
iii) time ie temperature

h) A quicker way of comparing motions of two or more objects is
i) scales

iii) ruters 
ii) graphs

iv) none of these

2' ldentify the kind of motion toking prace in the foilowing:
a) Motion of a bicycle wheel

b) Motion of a car along a straight road
c) Rotation of the Earth

d) A flying kite

e) A butterfly moving from flower to flower
f) Motion of a striker on the carom board
g) Motion of dust particles in a beam of light
h) Motion of the needre of a sewing machine when in use



3. Write T for true and F for folse.

a) One metre contains l0 cm.

b) Motion of a pendulum is periodic motion.

c) Motion of the string of a guitar when plucked is oscillatory motion.

d) Sl unit of temperature is Celsius.

e) One millimetre is equalto 1,00,000 m.

f) The motion of planets around the Sun is curvilinear motion.

S) We use a ctock to measure accurate time interval of a sports event.

h) The Sl unit of mass is grams.

4. Match the columns.

a) Sl unit of time

b) Rotational motion

e) Hand span

f) A length equalto 10,000 m

g) Rectilinear motion

h) Millimetre

tr
tr

c) Three fundamental physical quantities iii) straight line motion

d) A length which is (l/1000)th part of a metre iv) improper unit of measurement

i) length, mass, time

ii) small unit of measuring length i

v) l0 km

vi) motion about an axis

vii) millimetre

viii) second

5. Write short onswers.

a) Define measurement.

b) Define rest and motion. Why are they called relative termsl

c) Arrange the following in their increasing magnitJde.

I0 mm, 100 m,0.5 km,20 cm

d) Convert the following:

i) 22.4 cm into mm

iD 568 cm into m

iiD 18 cm into km

iv) 8300 km into m

e) While measuring the length of a pencil, the reading of the scale at one end is 5.5 cm and that at

the other end is 17.2 cm. What is the length of the pencil?

6. Answer in details.

a) Differentiate translational motion and rotational motion. Give proper examples.

b) The motion of objects can be easily represented in distance-time graphs. Draw and explain the

following graphs.

i) When an object has uniform motion.

ii) When an object is at rest.

c) What is the difference between periodic and non-periodic motion? Give an example for each.



Extended learning
Look around and name at least two things that are measured in
a) milligrams

b) grams

c) kilograms

d) millilitre

e) litre

0 millimetre

g) centimetre

h) metre
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ffik Light, shadowr and Reflection

You will learn about

When you are in a dark room' you are unable to

locate obiects kept in the room' However' when

you look outside the window into a well-lit street

you will be able to see things' This implies that

light helps us to see obiects' Therefore' Iight can

be defined as a form of energy that gives us the

sensation of sight.

Luminous and non-luminous
objects
Have you ever thought why you are able to

see obiects in a well-illuminated street? This

is possible because of the Presence of some

source of light. There are certain objects in

our surroundings which emit light of their own'

These are referred to as luminous objects' Sun'

stars, bulbs, and tube lights are some examples of

luminous obiects.

Fig I 2.1 A luminous obiect

On the other hand, obiects like tables, cricket

balls, and walls do not emit their own light but

make light falling on them from other sources to

bounce back. Such obiects are known as non-

luminous obiects.

. Luminous and non-luminous objects

. Sources of light

. Rectilinear ProPagation of light

. Pinhole camera

. Transparent, translucent, and oPaque objects

. Shadow formation

. Solar and lunar ecliPse

. Reflection of light

' Types of reflection

' lmage formed bY a Plane mirror

Fig 12.2 object

The Moon is an example of a non-luminous

object as it does not have light of its own' lt

makes light from the Sun to bounce from its

surface. We can see the Moon because of the

light that bounces off its surface and reaches us'

Sources of light
The obiects that give out light are called sources

of light. These sources can be categorized into

two tyPes: natural and man-made or artificial'

Sun, glow-worm, and firefly are the noturol

sources of light. Other sources like bulb and

candle are mon-mode or artificiol sources of lighr

ffi
A non-luminous



Light is usually produced along with heat.

Because of this, the sources of light can be

classified as hot or cold sources of light. Sun,

bulb, and candle produce light along with heat

and are therefore called hot sources of light. On
the other hand, firefly and glow-worm are the
objects that produce light but are not hot. They

are called cold sources of light.

(o) Hot source of light (b) Cold source of light

Fig 12.3

Light moves along a
straight line
Light travels in a straight line. Let us perform the
following activity to show this property of light.

Thus, Activity I proves that light moves in

a straight line, i.e., it cannot bend around an

obstruction. Otherwise, you would have been

able to see the flame even through a bent tube.
This tendency of light to travel in a straight line is

called rectilineor propogotion of tight.

,'a,lrt.".
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(Note: To be done under the supervision of an odult)

Take a hollow plastic tube or straw which can

be bent easily..Light a candle and stand at a
distance of about 2-3 feet from it. Observe

the candle flame through the hollow tube or
straw, as shown in the picture.

Now, bend the tube from the centre and

again try ro see the candle flame through it.

-fr,'A.s A
1lg

Are you able to see the flame now?

Your answer would definitely be NO.

Thus, the candle flame can be seen through the
straight tube but not through the bent tube.

This shows that light travels in a straight line. _

Pinhole camera

A pinhole camera is a simple application of
rectilinear propagation of light. Let us learn to
make a pinhole camera through Activity 2.

Transparent, opaque, and
translucent objects
There are certain objects that allow light to
pass through them. Such objects are known as

tronsparent obfects. Transparent objects allow
us to see things on the other side. For example,
glass that is used to make window panes in

buildings is a transparent material.

Allow white light (a light made of seven colours)

to fall on a red cellophane sheet. you will find

r
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To make a pinhole camera

(Note: To be done under the supervision of on odult)

Things required: A cylindrical tube, a sharp needle,

black and white chart papers, butter PaPer, a candle

Method:

. ln the cylindrical tube, make a hole on one side

with a nail. Then, coyer the hole with a piece of

black chart paper and make a small hole in it with a

sharp needle.

. Make a cylinder of the white chart paper of such size that it fits into the tube and can be rolled in

and out easily.

. Place a sheet of butter paper on one side of the cylinder made of the chart paper and put the

cylinder back inside the tube allowing the butter paper part to face the tube where the hole has

been pierced.

. Place a lighted candle in front of the pinhole and look through the chart PaPer cylinder, move it in

and out so that a sharp image of the candle flame can be seen on the butter paPer.

. ls the image formed on the butter PaPer identical to the flame?

Analyzing the image

Let us consider the tip of the flame as point x and the bottom of

the flame as point y. Since the candle flame gives out light rays in all

il

directions, consider two rays i, and i, moving from the points xandy towards the pinhole.

As light travels in a straight line, the ray i, after passing through the pinhole will strike the butter

paper screen at point x'. Similarly, ray irafter passing through the pinhole will strike the butter

PaPer screen at Point y'.

Thus, the image of the flame is seen as x'y'. This image is upside down or inverted. Note the size of

the image.

Note the changes taking place in the image of the flame as the chart paper cylinder is moved

forward and backward in the tube. .o

only red colour on the other side. Do you

know why?

The red cellophane sheet absorbs all other

colours of white light only allowing red light

to pass through it. This phenomenon is called

obsorption. The objects that absorb some part of

light while allowing the rest of the light to pass

through them are known as tronslucent obiects.

Black chart

paper with

pin hole

lf you allow light to fall on a thin piece of wood,

then you will find that no light comes out from

the other side of the object. The area behind the

piece of wood is dark.

Such objects that do not allow light to Pass

through them are called opoque objects.

A concrete wall is another example of an

opaque object.

Y,

Cylinder

made of

chart paper



(o)Tronsporent objea

(b) Opoque object (c)Tronslucent object

Fig 12.4

Shadow
lf you throw light on a transparent object and

observe the region behind it, you will find

no area of darkness. ln case of a translucent

object, you will see a region of partial darkness.

However, in case of an opaque object, you will

find an area of complete darkness behind the

object. This region of darkness behind the object

where no light is able to reach is known as the

shodow ofthe object.

Fig 12.5 Formotion of shodow

by on opoque object

Characteristics of a shadow

. lt is always black, no matter what the colour

of the obfect is. This is because the shadow is

formed in the absence of light rays.

. lt gives an idea about the shape of an object. lt,
however, gives no detail of the object.

,!D
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To study the shadow by varying the
distance between the light source,
object, and the screen

Ihings required: An opaque object, source of
light, a sheet of paper

Method:

. Take the opaque object and the sheet of

paper which will act as a screen. Now,

move the source of light towards the object

and obserVe its shadow on the screen.
. Keeping the distance between the object

and the source of light fixed, change the

distance between the object and the

screen. Now, observe the nature and size

of the shadow. o

Shadow formation

The size of a shadow varies depending on the

distance between the source and the object as

well as the distance between the object and the

screen.

l. When the source is o point source of light ond the

object rs bigger thon the source.

You can obtain a point source of light by

placing a cardboard piece with a pinhole in

front of a bulb or any other source of light

(Fig 12.6). When the source is lighted, the

pinhole will act as a point source of light.

Now, place a ball between the point source of
light and a white screen. 

s
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The region PP' obtained on the screen is

completely dark with sharp edges as.it does

not receive light from the source. This region

is referred to as the umbro region or the

region of complete darkness. lf the screen is

moved closer to the object, the size of the

shadow decreases and vice versa.

When the source of light is bigger thon the obiect.

Place a ball between the source of light and

the white screen (Fig l'2.7). The shadow

obtained on the screen will have two Parts.

B - source of light

A - object

PP' - region which receives no light (UMBRA)

PQ ond P'Q' - region which receives some

portiol light (PENUivIBRA) I , 2, 3 ore three

differentpositions of the screen SS', which

tell us about the chonge in size of umbro ond

penumbro

Fig 12.7

On the screen, the region PP'does not

receive any light from the source and so forms

the umbro of the shadow. QP and Q'P' are

regions which receive some light from the

source. This region of the shadow which is

partially lit is called the penumbra.

lf you move the screen away from the object

to position 2, as seen inFig 12.7, you will see

that umbra has been reduced to a point and

the penumbra has increased in size. lf the

screen is moved further away to position 3, as

shown in Fig. l2.Z then you will observe only

penumbra which is large and faint while umbra

is absent from the shadow.

Such kind of shadow formation is observed

when a bird or an aeroplane is flying high

above the ground; we only see a large and

faint penumbra being formed on the Earth.

In this case, the source of light is the Sun,

the opaque object is the bird or aeroplane,

and the screen is the Earth that is at a great

distance from the opaque object.

When the object is bigger in size thon the

extended source of light.

See Fig 12.9, the extended source'B' is

smaller than the opaque obiect A.
As is clear from the ray diagram, in this

case the region QQ' on the screen is that

of complete darkness or umbra while PQ

and Q'P' are regions of partial darkness or

penumbra. lf the screen is moved away from

the object, then both umbra and penumbra

would increase in size.

B - source oflight

A - opoque object

SS'- screen

Fig 12.9

Shadow formation in natule

Shadow formation takes place in nature also.

When the Moon blocks the light from the Sun, a

3.
Q'

S'



shadow of the Moon is cast on the Earth. This is

called solor eclipse

Similarly, when the Earth comes between the Sun

and the Moon, then the Moon passes through

the shadow of the Earth. This is referred to as

lunor eclipse.

Solor eclipse A solar eclipse occurs when the

Sun, the Moon, and the Earth lie in a straight line,

with the Moon in the centre. The Moon blocks

the light of the Sun from reaching the Earth.

Thus, the shadow of the Moon is formed on the

Earth. Due to the respective positions of the Sun,

the Moon, and the Earth, a solar eclipse always

occurs on a new or no Moon day. The part of

the Earth which lies in the umbra region of the

Moon's shadow experiences a total solar eclipse

and the part of the Earth lying in the penumbra

of the Moon's shadow experiences a partial

solar eclipse.

Fig 12.10 Solor ec/rpse

ln Fig 12.10 you will find that the region of the

Earth lying between QQ' experiences a total

solar eclipse while the regions marked PQ and

P'Q' experiences a partial solar eclipse.

One must not look at the Sun without protection.

The eye lens is a converging lens which will

converge the rays ofthe Sun to a point on the

retina, burning that part of it. This will cause a

permanent damage which cannot be rectified.

The following are safer ways to view the eclipse.

. A device similar to a pinhole camera can be

used, only the length of the camera has to be

at least six feet (i.e., the distance between the

pinhole and the butter paper should be at least

six feet). Point the pinhole at the Sun to get the

image on the butter paper at the viewing end.

With your back towards the Sun, observe the

image that forms on the butter paper.

Use correct solar filters to view the solar

eclipse. Solar filters are easily available

at planetarium, observatories, or science

museums.

Use a welder's glass of rating l4 or higher to

view the solar eclipse.

Use binoculars or telescopes with specially

designed solar filters to view eclipse.
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Lunor eclipse Lunar eclipse occurs when the

Sun, the Earth, and the Moon are in a straight

line, with the Earth in the centre. ln this position,

we have a full Moon day on the Earth. As the

Moon passes through the Earth's shadow, we

experience a lunar eclipse.



Fig l2.l I

The different stages of the lunar eclipse are

discussed below.

. When the Moon lies completely in the umbra

region of the Earth's shadow, it is a total lunar

eclipse. This is shown in position l, Fig l2.ll.
. When the Moon lies partly in the umbra region

and partly in the penumbra region, as shown in

position 2, it is a partial lunar eclipse.

. When the Moon lies completely in the

penumbra region of the Earth's shadow, as

shown in position 3, there is no lunar eclipse. lt
is so because the penumbra region is a region

which is partly illuminated and the Moon in this

region receives some light.

Reflection of light
When light falls on a surface, it is made to

bounce back in the same medium in which it was

travelling earlier. This phenomenon is referred

to as reflection. The amount of light reflected

depends on the nature of the object. lf the

object is opaque, maximum light gets reflected.

While being reflected, it follows certain laws that

are known as lows of reflection They are stated

as follows:

lncident ray Normal (N) Reflected

ray (r)(i)

of reilection

Mirror

Fig 12.12 Reflection

The angle of incidence is the equal to the angle

of reflection.

The incident ray, the normal at the point of

incidence, and the reflected ray, all lie in the

same plane.

Definition of the terms related to
reflection

a) lncident ray (i): A ray of light moving towards

a surface is called incident ray.

b) Point of incidence (O): lt is a point on the

surface where the incident ray strikes.

c) Normal (ON): lt is an imaginary straight line

which makes an angle of 90' with the surface

at the point of incidence.

d) Angle of incidence (Zi): lt is the angle

between the incident ray and the normal.

e) Reflected ray (r): On striking the surface, the

incident ray bounces back or is reflected along

a different direction in the same medium

in which it was travelling earlier. This ray

moving away from the surface is known as

reflected ray.

0 Angle of reflection (lr\: lt is the angle

between the reflected ray and the normal.

Types of reflection
Depending on the nature of the surface from

which reflection takes place, it can be categorized

into two kinds: regular and irregular.

Regular reflection

If we allow a parallel beam of light to fall on a

smooth well-polished surface, e.g., a plane mirror,

then it is reflected in such a manner that the

reflected rays are also parallel to each other.

When these parallel reflected rays are received

by the eye, they produce a 'glare'. This kind of

reflection is known as regulor reflection.lt is also

known as speculor reflection.



lncident rays Reflected

rays

Smooth surface

Fig 12.13 Regulor refleaion

lrregular reflection

lrregular reflection occurs from surfaces which
are rough and have many irregularities in them.
When a parallel beam of light falls on a rough
uneven surface, the reflected rays are scattered
in different directions. This is known as irregulor
or diffused reflection.lt is the irregular or diffused
reflection that enables us to see objects without
a glare (Fig l2.la).

It must be noted here that the laws of reflection
are obeyed in all types of reflection.

Rough surface

Fig 12.14 lrregulor reflection

. The size of the image is the same as that of
the object.

. The image only appears to be there but is
actually not there. Such type of image cannot
be taken on a screen and is referred to as a
virtual imoge.lt is upright or erect in nature.

. The image shows lateral inversion, i.e., the right
appears left and vice versa.

Use$ of plane mirrors
. Plane mirrors are used as looking glass.
. They are also used to make kaleidoscopes,

periscopes, and box-type solar cookers.
Periscope is a useful instrument which enables
us to see around the corners and above the
barriers. lt is used in submarines. Box-type
solar cookers trap solar energy to cook food
without creating pollution.

Fig 12.15 periscope

Differences between a shadow and an
image

While the shadow of an object is always black,
the image is coloured. The image gives details and
outline of the obfect but the shadow gives onty
the outline of the object.

A still water surface also acts as a reflecting
surface. Can you think of some more reflecting
surfaces in your surroundings which form images?

Image formed by a plane mirror
When we stand in front of a plane mirror, we see
our image in it. The characteristics of the image
formed by a plane mirror are listed below:

. The image is formed as far behind the mirror
as the object is in front of it.

;r
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Rectilinear propagation: a straight line movement of light rays

Shadow: a dark region behind an object where light is not able to reach

Umbra: the region of the shadow which is totally dark

Penumbra: the region surrounding the umbra which is partially illuminated

Reflection: the process of sending back light from a surface in the same medium

al

'a,

* Put on your TI{lNKlNG CAP!

l. Select the correct oPtion.

a) Luminous bodies

i) absorb light energy

iii) are always a natural source

ii)

iv)

emit light energy

are transParent



b) A window glass is

i) transparent

iii) both (a) and (b)

i) rays

iii) reflection of light

ii) translucent

iv) opaque
c) The properq/ of light travelling in a straight line is known as

i) reflection ii) rectilinear propagation
iii) rays iv) beam

d) A pinhole camera uses the principle of

ii)

iv)

pencil beam

rectilinear propagation of light
e) A shadow is formed when

i) a transparent body is kept near a light source
ii) a translucent body is kept near a light source
iii) an opaque body is kept near a light source
iv) none of the above

f) Angle of reflection is
i) The angle between the incident ray and the normal
ii) The angle between the incident ray and the reftected ray
iii) both i) and ii)

iv) The angle between the reflected ray and the normal
g) Mirror reflects the light in

i) the same direction

iii) both i) and ii)

h) A beam of light consists of
i) a single ray of light

iii) both i) and ii)

Fill in the blonks.

objects which emit their own light are known as 

-

objects form no shadow.
The property of right traveiling in a straight rine is referred to as
Light is a form of which gives us the sensation of sight.
Bouncing back of light from a surface is called of light.
Pinhole camera is based on the principle of of light.

a)

b)

c)

d)

e)

0

8)

ii) a different direction

iv) none of these

ii) several rays of light

iv) none of these

object whereas Moon is a -----.---.----- object.
Sun is a

3. Write T for true ond F for folse.
a) Glass is a transparent object.
b) Gold is a translucent metal.
c) lmages are also known as shadows.
d) A shining metal spoon is a plane mirror.
e) Translucent objects form a faint shadow.
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4. Mdtch the following:

a) A body that allows light to pass through it

b) A sheet of red cellophane

c) Bouncing back of light from a surface

d) A body emitting its own light

e) Moon

2. Place a stick of known length in

morning, late morning, at noon,

of the shadow in all the cases.

Translucent material

Non-luminous object

Luminous body

Reflection

Transparent body

an open area. Measure the length of the shadow of the stick in the

afternoon, evening, and late evening. Compare the position and size

,

i)

ii)

iii)

iv)

I
5. Write short onswers.

a) Why is it not safe to see the Sun directly?

b) What is a shadow? How is it formed?

c) Define reflection and differentiate between regular and irregular reflection.

d) What are transparent, translucent, and opaque objects?

e) Differentiate between an image and a shadow.

6. Answer in details.

Draw the shadows formed in the following cases. Explain the terms used in the diagrams.

i) An object placed in front of a point source of light.

ii) An extended source of light with an object smaller than the source kept in front of it.

iii) An extended source of light with an object larger than the source kept in front of it.

Extended learning
l. Ancient people used the sundial to know the time. The shadow of the pointer in the centre of the

dial gives the idea of time. Try making your own sundial using an opaque material placed on a dial.

t|[T$ ;rff'f[:::;; ;H 
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ffiffi Maenets

Discovery of magnets
The most popular legend related to the discovery
of magnets is that of an elderly Cretan shepherd
named Magnes. Legend has it that about 4,000
years ago Magnes was herding his sheep in

an area of Northern Greece called Magnesia.

Suddenly, both the nails in his shoes and the
metal tip of his staff got firmly stuck to the large,

black rock on which he was standing. To find the
source of attraction, he dug up the Earth and

found lodestone beneath. Lodestones contain
magnetite, a natural magnetic material FerOo.

This type of rock was subsequently named

magnetite, after either the name of the place

Magnesia or Magnes himself.

Magnetic and non-magnetic
materials
Magnets can be temporary or permanent. A
permonent magnet retains its magnetic properties
for a long time. Some materials such as iron,
nickel, and cobalt can be easily magnetized.

You will learn about
. History of magnet

, Magnetic and non-magnetic materials
. Poles of a magnet always exist in pairs
. Properties of a magnet
. Uses of a magnet

. Making of a magnet

lf a magnet is brought near a piece of iron, it
causes the iron to become a magnet with poles

at either end. This piece of iron is said to be

an induced or a temporory magnet. lf the piece

of iron is approached by the north pole of the
magnet, then its end facing the magnet becomes

south pole, which tets attracted to the magnet.

The other end of the piece of iron becomes

north pole.

To find oqt whether a piece of iron is a magnet,

try approaching it with both ends of a magnet. lf
one of the poles of the magnet repels the piece

of iron, then the piece of iron is a magnet.

To see the magnetic behaviour of different
materials, Iet us perform Activity I and analyse

the observations.

You will observe that some materials attract or
get attracted towards a magnet while others do
not. Based on this property, materials can be

classified as eirher magnetic or
non-magnetic.
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To observe the magnetic behavidur of
different materials

Ihings required: A bag full of objects like pencil,

eraser, paper clip, butter knife, coins, piece

of cloth, piece of paper, small comb or other

plastic objects, nail, an aluminium can, tin can,

marble (any classroom objects may be used in

place of or in addition to these), a bar magnet

Method:

. Divide the class into different groups and

distribute different objects among them.

. Ask each group to classify the objects into

magnetic and non-magnetic on the basis of

whether they get attracted to a magnet.

. As each object is classified, the students

record the results. The students then

record what material each object is made of

(wood, plastic, metal, glass, etc).

. After the groups have completed the

activity, bring the class together for

discussion: Were more objects magnetic

or non-magnetic? Do you see anything

in common among the objects that are

attracted by the magnet? Were all the

metal objects magnetic? What conclusions

can we draw from our observations? 
,,6,

The materials that are easily attracted by a

magnet are known as mognetic moteriols. The

materials that are not attracted by a magnet are

usually known as non-mognetic moteriols.

Different shapes of magnets
Magnets can be made in many shapes. They

can be made into round bars, rectangular bars,

horseshoes, rings or donuts, disks, etc.

%wl

Poles of a magnet
A magnet always has two poles. These are

the regions where the magnetic strength is

the strongest (Activity 2). The two poles are

always different. lf a magnet is freely suspended,

it will swing until one end points towards the

geographic North Pole of the Earth. This end of

the magnet is referred to as the north-seeking

pole or the north pole of the magnet. The other

end of the magnet is the south pole, which points

towards the geographic South Pole of the Earth.

We distinguish between the two ends by marking

N on the north-seeking pole and S on the south-

seeking pole.

The poles of a magnet are inseparable. lf a

magnet is divided into two, then both of them

will have north poles and south poles. lf we keep

on dividing the magnet, we will keep finding the

two poles in each piece. The poles always exist in

pairs. No matter how many pieces you break the

magnet into, even the tiniest piece will have the

two poles.

trtr Tf,
Fig l,3.2 Poles of o mognet

Attraction and repulsion
between magnets
A strong force exists between the two magnets

when you bring them close together. When

unlike (opposite) poles are facing each other,

this strong force attracts the magnets towards

each other. When like (similar) poles face each

other, this force repels them, i.e., pushes them

apart. The force gets weaker as the magnets

Fig l3.l Different shopes of mognet



2

get further apart. Activity 3 demonstrates

the attraction or repulsion between poles

of magnets.

Finding direction with a magnet
A freely suspended magnet always points in the
geographic north-south direction (Activity 4).

This property is useful in finding directions.

Ancient travellers were aware of the direction-
Fig I 3.3 Mognetic composs

r*.
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To show that unlike poles attract while like poles repel

Things required: A ruler, a pencil, two bar magnets

Method:

' Take a close look at the two bar magnets. Label the north and south poles of the two magnets or
simply paint them with different colours.

' Bring unlike poles of the two magnets close together. Can you feel the force thot putts them togethel

' Turn one of the magnets around so that two like poles face

each other. whot is the kind of force thot you feel now? This time
you will experience a force that pushes the magnets apart.

. Hold the magnets at distances of 3 cm, 6 cm, and 9 cm apart.
Find out how close the magnets have to be so as to feel the
force.

observation: This activity shows that like pores repel each other
while unlike poles attract.

To determine the poles of a magnet

Things required: A bar magnet, a sheet of paper, iron filings

Method: Place the magnet on a sheet of paper and sprinkle iron filings.on
the paper. Tap the paper gently with your fingers and observe.

observation: You will see the iron filings arrange themselves in a pattern
around the magnet which is said to represent the magnetic field. Also,
the concentration of the iron filings is maximum near the ends of the magnet, i.e., the magnetic
strength is maximum at the ends of the magnet. These ends represent the poles of the magnet. 6t

finding property of magnets. The device used for
finding direction on the surface of Earth is called

mognetic composs.

Repulsion

I



Hang a bar magnet

freely using a thread,

away from all magnetic

materials. Note the

direction when it

becomes stable. GentlY

disturb the magnet

again and observe. You will observe that the

magnet becomes stable in the same direction

agaln.

Uses of magnets

Magnets are used in a number of applications.

Some of them are as follows:

. Compass needles, used to find directions, are

made with magnets.

. They are used in electromagnets to pick up

iron scrap in lunkyards and in hospitals to

remove iron or steel splinters from wounds'

. Magnets are used in electric bells, motors, and

telephones.

. Magnets are used in maglev trains. Maglev

stands for magnetic levitation. Maglev is based

on the fact that like poles repel to levitate or

raise a train so that it is not touching the rails'

This reduces friction and noise and allows

trains to run at very high sPeeds.

How to makg Your own magnet?

Do you know that each molecule of a magnet

also behaves like a magnet? lt is referred to as

a moleculor mognet.ln a magnet, or a magnetic

material, there are many molecular magnets'

There are regions in the magnet or the magnetic

material where all molecular magnets point in

the same direction. These regions are known as

domoins.ln a magnet most of the domains point

in the same direction whereas the domains in

a magnetic material are arranged haphazardly,

thus cancelling each other's effect. lf you have a

magnet, you can make the domains of magnetic

materials to face in the same direction. ln this

way, you can make more magnets of your own'

When you stroke a magnetic material again and

again in one Particular direction, the magnet pulls

the domains of the magnetic material until they

all point in the same direction. The magnet can

move the domains around because the domains

themselves are microscopic magnets'

4

o

5
To make a magnet

Ihings required: A steel rod, a magnet, modelling clay

Method:

. Put the steel rod on a firm surface. Fix it in place with some

modelling clay.

. Hold the bar magnet in one hand, and move it through the air in a loop, close to the steel rod.

Repeat this several times. Take care to keep your magnet facing the same way. Also, never

change the direction of the looP.

. Move your magnet out of the way, pick up your steel rod and test it. Can you pick up paper clips

with it?

Observation: Yes, it attracts paper clips. o



Some tips to keep the magnets safe

l. Magnets lose their properties of attraction
or repulsion if heated strongly, hammered, or
handled roughly.

2. Magnets lose their magnetism if not properly

stored. They should be stored in pairs in a

wooden box, with unlike poles on the same

side. The two magnets must be separated by

a piece of wood. ln addition, two pieces of

iron should be placed across their ends. These

pieces of iron are commonly called mognetic

keepers.

Magnetic keeper

Note: Electronic devices such as computer,

television, MP3 player, music system, compact

disc, audio tape, cell phone, transistor, etc, are

very sensitive to powerful magnets. Care should

be taken that no powerful magnet is around them
otherwise they may malfunction or get damaged.

@
fi

Magnetic comPass: a device containing suspended magnetic needle used to find
directions

Magnetite: an iron ore which has magnetic properties

North pole of a magnet: end of a magnet that points towards the geographic north
direction when the magnet is suspended freely

South pole of a magnet: end of a magnet that points towards the geographic south direction
when the magnet is suspended freely

. Magnetite is a natural magnet-

' A magnet attracts materials.like iron, nickel, and cobalt.These are calted
matnetic materials.

' Materials that are not attracted towards a magnet are called non-magnetic
materials.

Each magnet has two magnetic poles-north and south.

A freely suspended magnet always aligns in the N-S direction.
Opposite poles of two magnets attract each other while similar poles repel each other.

a

a

a

I



Put on your THINKING CAP!

l. Select the correct oqtion.

a) A magnet will pick up a

i) piece of chalk

iii) piece of wood

b) Magnets should not be placed near a

i) computer

iii) table

i) common pin

iii) a sewing needle

i) hammering it several times

iii) storing it along with keePers

e) A bar magnet is made of

i) steel

iii) wood

i) iron

iii) cobalt

ii) paper clip

iv) plastic ruler

ii) book

iv) pen

ii) a stainless steel plate

iv) an iron nail

ii) dropping it on the floor several times

iv) heating it to very high temperatures

ii) aluminium

iv) iron

ii) nickel

iv) plastic

ii) stay the same

iv) none of these

c) Which of the following materials is made of a non-magnetic substance?

d) Which of the following will help to retain the strength of the magnet?

f) When we bring like poles of two magnets close, they

i) attract each other ii) repel each other

iii) lose their magnetic strength iv) none of the above

g) Which of these is a non-magnetic material?

h) When a magnet is exposed to heat, its magnetism will

i) decrease

iii) increase

2. Write short onswers.

a) What will happen if a bar magnet is cut into half?

b) What is a magnetic compass?

c) Magnets are used in Maglev trains. Explain.

3. Answer in details.

a) How are magnets stored? ExPlain.

b) How will you magnetize an iron piece and test that it is magnetized?

c) List various shapes of magnets that you can find.

4. Write T for true and F for false

a) The north poles of two magnets attract each other.

b) A magnet can attract all types of materials.

c) Poles of a magnet always exist in pairs.

T
tr
tr



d) A magnetic compass is a device which is widely used by the navigators. f
e) There exists only one shape of a magnet, i.e., bar magnet. tr

5. Fill in the blanks.

a) The first magnetic material to be discovered was named

b) Sailors used to help them navigate. They had found that when a piece of
was suspended from a thread it came to rest in a direction.

Magnetism is concentrated in the of a magnet.

The Law of the Magnet states that like poles and unlike poles

The area around the magnet in which magnetic materials are attracted by the magnet is called

or

Extended learning
Find out information on magnetic levitation and its apprications.

ii{iT$ 
;. ;#*krru:*:t 

i'cs poes Howwourd vou nnd outneaf

c)

d)

e)

the

0

8)

h)

Magnets are usually made of

Magnets can be magnets.

ln an unmagnetized piece of iron or steel, the

with the poles pointing in different directions.

magnets are arranged at random

i) The magnet theory suggests that in a magnet all the magnets are lined up with
their own north-seeking poles all pointing in. the same direction and with all the south-seeking
poles pointing in the opposite direction.

j) A permanent magnet can be demagnetized by

r
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Electricity-a boon

Electricity is the most widely used form of energy

in the world today. We use it in all spheres of our

life. Over the years, the number of electrically

powered items has increased hugely' We use

electricity almost continually every day' lt is used

so much that we take it for granted. However,

when there is a power cut, we begin to realize

just how much we need electricity and how

dependent we have become on it!

Some applications of electricity in virious fields

are described below:

. lt is used to light up our homes, offices,

and streets.

. lt is used to run devices like toaster, geyser,

electric iron, television, radio, comPuter'

telephone, etc.

. In the field of communication, electricity

is used as a medium for the transmission

of signals.

. Manufacturing industry relies heavily on

electricity to drive virtually every moving part

in a factory-saws, cutters, conveyor belts,

furnaces, chillers, etc.

. The use of frozen food available from

different parts of the world is possible due to

refrigeration, which again runs on electricity'

The various spheres of our lives which depend

on electricity are rather wide.

Circuits

You will learn about

. Uses of electricitY

. Electric current

. Sources of electric current !

. Electric circuit

. Symbols of a few electrical comPonents

. Electric switch

. Conductors and insulators

Electric current
Electricity or electric current is defined as the

flow of charges (electrons) through a conducting

wire in a unit time. There are various devices

such as cells, batteries, and Senerators which can

be used to produce electric current' Such devices

are called the sources ofelectric current'

Cell

A cell is a device that is used to generate

electricity.

It is an arrangement of two electrodes (which are

strips of different metals or substances) kept in

a conducting solution known as an electrolyte'

A cell produces electric current by a chemical

reaction that changes chemical energy into

electrical energ/. Cells are of two kinds: primary

and secondary.

l. Primory cells are the cells that produce

electricity from the chemicals stored inside



them. When the chemicals are all used up, the

cells stop working, i.e., they stop producing

electricity. These cells cannot be used again.

Dry cell and simple voltaic cell are two

examples of primary cell. They are mainly

used in torches, wall clocks, toys, etc.

2. Secondory cel/s are the cells that provide

electrical energy to the gadget as a result of

chemical reactions taking place in them. ln

these cells, the chemical reaction is reversible

and the electrical energy can be restored in

them. Such cells are also called rechorgeoble

ce//s. Lead accumulator and nickel-iron

accumulator are two examples of secondary

cells. They are mainly used in mobile phones,

car batteries, etc.

Fig l4.l Secondory cells

Nowadays, we see one more kind of cell called

solor cell. The current generated by a single solar

cell is very small, so a number of solar cells

are connected together to form a solar panel.

These are used in calculators, traffic signals,

and satellites. They are also used to provide

electricity to an area where laying power

transmission lines is not commercially viable.

A solar cell converts solar energy to electrical

energy. So, it is also referred to as a photo-voltoic

cell, where 'photo' stands for light (solar) energy

and 'voltaic' is used with reference to electrical

energy.

Fig 14.2 The solor ponel

Let us now study dry cell, a primary cell, in detail.

Dry cell You must have used a torch during a

power failure at night. Have you ever thought

what provides electricity to the bulb in the torch?

The answer is the dry cell (also called electric

cell or battery cell). The dry cells are available in

different shapes and sizes.

ryry
Fig 14.3 Dry cells

-



The dry cell consists of a carbon rod, called

a cothode at the centre. The carbon rod is

surrounded by a layer of manganese dioxide and

carbon black. The next layer is an aqueous paste

of ammonium chloride and zinc chloride.

The cell is finally sealed inside azinc container

which acts as an anode. When a dry cell is

connected to a circuit then the electric current

flows from the carbon cathode (positive terminal

of the cell) to zinc anode (negative terminal of

the cell).

Metal cap

Metal seal

Carbon rod

(positive terminal)

Mixture of carbon and

manganese dioxide

Paste of ammonium

chloride (electrolyte)

Zinc container

(negative terminal)

Fig 14.4 The inner structure of o dry cell

Battery

There are some devices like a radio which need

more voltage than provided by a single cell. ln

such cases, two or more dry cells are placed in

such a manner that the positive terminal of one

cell remains in contact with the negative terminal

of the other cell. This combination of cells is

known as battery of cells or simply bottery.

Electrical circuit
A cell kept close to a bulb will not make it glow

because the air (a bad conductor of electricity)

present in between them does not allow the

charge to flow through it. So, to light up the bulb,

there has to be a conducting medium between

them. This is provided by the wires that we

use. The bulb will not glow if it is not properly

connected to the electric cell. This means that

the bulb lights up only when the cell, the wires,

and the bulb form a complete path.

The complete poth of the flow of electric curent

from one terminal of the cell to the other terminal

through oll the components is known os an electric

circuit.

The electric circuit in which contact among any

of the components of the circuit is broken is

called an open circuit. The electric circuit in which

the current flows from one terminal of the cell to

another terminal is known as a closed circuit.

(b) A closed circuit

Fig 14.6 The electricol circuit

Fig 14.5 Bottery



Symbols of a few electrical
components
Cells, bulbs, switches, and wires are some

components of electric circuits. A circuit with

two electric cells (batteries), a switch, and a lamp

(the torch bulb) can be drawn. One way is to

draw the circuit with an actual drawing of the

components, which will be very cumbersome.

Another way is to use symbols for the various

components. The symbols for the commonly

used components of a circuit are given here.

Symbo! Electrical component

_:l - Cell

Battery

Key closed (Switch on)

Key open (Switch off)

Tapping key open

(Bell switch off)

Tapping key closed

(Bell switch on)

Bulb

Wires joined at a point

Wires overlapping

ll'1,1,:
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A circuit diogram is a diagram which shows the

arrangement of various components in an electric

circuit with the help of their symbols.

Electric switch
An electric switch is a device which is used in

eveq/ electric circuit. lt controls the flow of

electric current through an electric circuit. When

the switch is in the offposition, the current will

not flow because the circuit is open. When the

switch is in the on position, the current will flow

because the circuit is now closed.

@ffi,
Draw the circuit diagram of an electric circuit

consisting of a bulb, a battery of three cells,

an open switch,.and the connecting wire. .,ffi
i rial

A simple switch can be made by using board pins

with an open gem (paper) clip mounted on it as

shown in Fig 14.7.

Fig 14.7

This arrangement will function as if the switch

is on, i.e., the circuit is closed. To switch off

the current, disengage the clip from one of the

board pins.

Electric torch
An electric torch is a simple device. It consists of

the following components.

Bulb: lt produces light when electricity passes

through it.

A bulb consists of a thin

tungsten wire called

firament. The firamena 
Filament

is enclosed in a glass
Metal castins

enclosure. The bulb has
lnsulation

two terminals. When

current flows through the filament, it heats up. As

the filament gets hot, it starts glowing. This glow

is the source of light of the bulb.

Reflector and lens: They focus the light

produced by the bulb.

(o) An open gem clip
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Reflector

Bulb

filament

Bulb in contact

with positive

terminal of the

cell

Fig t 4.8 Working of electric torch

Battery: lt acts as a source of electricity'

Plastic body: lt holds all the Parts of the torch'

Switch: lt is used to switch the torch on or off'

A switch controls the flow of current through

the bulb.

Working of an electric torch

When the switch is in on position' the circuit

behaves as a closed circuit' Current flows through

the bulb and it glows, thus producing light'

When the switch is in off position the circuit

behaves as an oPen circuit' As there is no flow of

current, no light is Produced'

Cenduct$rs arrd insulatars

All materials around us can be classified into

two categories-conductors and insulators'

The materials that allow the current to flow

through them are called conductors' All metals

are conductors. The only non-metal which is a

conductor is graphite. The materials which do

not allow the flow of current through them are

called insulotors. All non-metals except graphite

are insulators. The handle of an electrician's

screw driver is made of plastic because it is an

insulator, which Protects the person from getting

an electric shock while working with live wires'

Another point of difference

between conductors and insulators

is that insulators can be charged

but conductors cannot be charged' Can you

think of a reason for this? A

Two cells connected Metal

in series sPring

llOIs
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To find out which material is a conductor and which is an insulator

rhings required:Three small pieces of wires, a torch bulb, a cell' plastic' coPPer A B

wire, eraser, metal sPoon' a small piece of wood f

Method:AftersettinguPthecircuitasshowninthepicturePutthevarious

materialsavailable*ith.yo,inthegapbetweenpointsAandB.Makesure

I'Il#:nr,, ."r.n the points. rf the burb grows, the materiar praced between A and B is a

conductor, otherwise it is an insulator'

Circuit:aclosedloopofconductorsthroughwhichchargescanflow

conductor: a substance throuSh which electrical charges can easily flow

Current: flow of electrical charges

Generator: a device for producing electric current by moving a coil of wire in a

magnetic field

ls



lnsulator: a material through which electric charges cannot move

Switch: a device that closes or opens a"circuit, thereby allowing or preventing current flow

Voltage: the pressure behind the flow of electrons in a circuit

ll Put on your THINKING CAP!

l. Select the correct option.

a) Which of the following materials is an electric conductor?

b) Which of the following materials is an electric insulator?

i) wood

iii) cork

i) aluminium

iii) rubber

ii) plastic

iv) gold

ii) gold

iv) graphite

c) ln which circuit will the bulb or bulbs glow brightestl

i) a simple circuit with one bulb and one battery

ii) a simple circuit with one bulb and two batteries

iii) a simple circuit with two bulbs and one battery

iv) none of these

d) Ruby has connected two bulbs across two batteries in a simple circuit. How can she make the

bulbs dimmer?

i) replace one of the batteries with a section of wire

ii) replace one of the batteries with a cork



iii) replace one of the bulbs with a section of wire

iv) none of these

e) Ruby makes a complete simple circuit with one bulb and three batteries. The bulb lights for an

instant and then goes out. Why?

i) flow of electricity was not enough around the circuit

ii) too much electricity flows through the bulb's filament

iiD the batteries are flat

iv) none of these

f) Why is electric wiring usually made from copper?

g) Why is electric wiring usually covered with a layer of plastic?

i) to make it look good

iii) to make it safe

i) because copper is shiny

iii) because copper is non-magnetic

ii) because copper conducts electricity

iv) none of these

ii) to help electricity flow along the wire

iv) none of these

iii) !nsulators

h) Why is a bulb brighter when it is powered with two batteries rather than one?

i) because the flow of electricity in the circuit is less

ii) because the flow of electricity in the circuit is the same

iii) because the flow of electricity in the circuit is greater

iv) none of these

2. Fill in the blonks.

A material that lets electricity pass through it is called

A material that does not let electricity pass through it is called

Lots of appliances are fitted with that can be inserted into a

Many small electrical appliances use . Some of these are

Electricity will only flow in a circuit.

Write short onswers.

a) Give the function of the following:

i) Electric switch ii) Conductors

3.

a)

b)

c)

d)

e)

b)

c)

d)

e)

0

What is the significance of a switch?

When is a bulb said to be fused and why?

Conductors and insulators are equally important for us. Give reasons.

Rubber or plastic are used for covering electrical wires. Why?

What is the direction of electric current in an electric circuit?

4. Answer in detoils.

a) Write short notes on:

i) Electric cell ii) Electric bulb

b) List few uses of electricity.

c) Differentiate between conductors and insulators using examples.
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fxtended learning
Make your own electric cell.

Ihings Reguired:

l. Citrus fruit-e.g., lemon

7. I copper screw about 5 cm long

3. I zinc screw about 5 cm long

4. I LED with 5 cm leads

Method:

l. Roll the lemon on a piece of paper or soft towel.

2. lnsert the screws into the fruit about 5 cm apart. Don't allow the screws to go through the
bottom-skin of the fruit.

3. Carefully remove about I cm of the insulation from the leads on the LED. Do not cut into the wire
beneath the insulation.

4. Twist one end of the wire around one screw and the other end around the other screw. Wow!
You have light!

You must use low-voltage light bulbs and batteries which are safe to touch. Never touch
household light bulbs-they can become very hot! The low-voltage light bulbs and batteries used

in this lesson are safe to touch and cannot draw large currents or reach hazardous temperatures.
Glass bulbs are relatively strong but should be handled with care to avoid breakage.



ffiffi Water: Nature's Magician

You will learn about

The importance of water

Uses of water

Different sources of water

Water cycle

a

a

a

a

Water covers three-fourth of the total surface

of the Earth. That is why Earth is called the

blue plonet.

Water is called the 'Noturet Mogicion'since

it is found in nature in three different states

of matter. lt is a colourless, tasteless, and

odourless compound.

Even though water is abundant, about 97 per

cent of it is present in seas and oceans and not

suitable for use. Water is essential for all living

beings on this Earth. Plants need water for

photosynthesis and for germination of the seeds.

We need water not only for drinking but also to

perform a number of functions in our day-to-

day life.

Water is also used by the human body to

perform the following functions.

. lt allows blood to flow through the blood

vessels.

. lt controls and regulates the blood pressure.

. lt helps in eliminating waste from our body as

sweat and urine.

. lt helps to regulate the temperature of the

human body.

. lt helps in transporting different substances.

Water is called a renewable resource because

it can be replenished. But if this renewable

resource is used excessively without giving it a

chance to regenerate, it might get exhausted.

Every effort should, therefore, be made in the

renewal of this resource because it is very useful

to us.

Uses of water
Water is essential for life. lt is used for many day-

to-day activities.
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To estimate our water consumption

With the help of your mother find out how

many litres of water are used daily for the

following activities. (Note: you can use any

I litre container or a I litre mineral water

bottle as reference)

. Cooking . Gardening

. Washing clothes . Cleaning the floor

. Washing utensils . Any other activity

This activity helps you to calculate the

consumption of water by your family in a day,

in a month, and also in a year.
...A

Sources of water
Rain is the major and the purest source of natural

water. Water which is suitable for drinking is

called potoble woter. Where does drinking water

come from?

People in the villages draw water from the wells,

tube wells, rivers, ponds, etc., while in cities

people mostly get it from the taps.

Have you ever wondered from where and how

the water reaches the taps?

To study the importance of water

ln the given list of activities, encircle those

activities where water is not required.

. Extinguishing fire

. Cultivation and

irrigation of crops

. Talking

. Mopping the floor

. Cooking food

. Celebrating Holi

. Reading

. Transport

. Stitching clothes

. Generation of

hydroelectricity

. Sleeping

. Swimming

., Praying

. Fishing

. Recreation

. Preserving aquatic life

dr

Water is drawn from some nearby water source

such as a river through a network of pipes and

carried to the taps.

Water sources are of two types-surface water

and underground water.

Surface water

As the name suggests it refers to water occurring

on the surface of the Earth in the lakes, rivers,

streams, etc. These sources get water from the

rain and melting snow from the mountain peaks.

Water from the river flows across the land and

dissolves a large number of substances (solutes)

in it. Water can dissolve more substances

d##&#,##
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than any other liquid, so it is also known as

the uniyersol solyent. Rivers finally flow into the

seas or oceans, the large reservoirs of water.

Dissolved salts present in water make the sea

water saline and unfit for drinking.

Underground water

During rainfall, part of the rainwater seeps

through the soil till it meets the bedrock.

As water cannot penetrate further, it gets

accumulated there to form a reservoir of

underground water. lt is also known as an oquifer.

The level of groundwater is known as the woter

toble. Groundwater can be pumped out through

tube wells and hand pumps for our use.

lnfiltration

Fig I 5.1 Underground woter

Why is it not advisable to install many tube wells

in an area?

Rapid increase in population, fast development

of the industrial sectors, and the construction of

buildings has left practically no or little land that

is not covered by concrete. As a result, a very

small quantity of rainwater has a chance to get

absorbed in soil and help raise the water table.

lnstalling too many tube wells will only bring

down the water table further.

Evaporation
You must have seen puddles here and there after

a splash of rain.

But after a while, when the Sun peeps out, these

puddles disappear. Do you know why the puddles

disappear? ls it magic?

When water gets heated, its temperature

rises. As the temperature of water increases, it

changes into a gaseous state (water vapour). This

is called evoporation.

Water l-{eat , Water vapour

Factors affecti ng evaporation

effi,
To study that temperature affects

evaporation

Ihings required: Two saucers of the same size,

water

Method: Take a small but equal amount of

water in two saucers. Keep one saucer in the

Sun and the other in the shade. Observe both

the saucers after some time.

Observotion: You will find that the water

evaporates faster from the saucer that was

placed in the Sun as compared to the saucer

placed in the shade.

Conclusion: Higher the temperature, faster is

the evaporation.

Do you know that evaporation takes place even

in shady areasl The air surrounding the saucer

becomes warm due to the heat of the sun. This

warm air provides the heat for the evaporation of

water in the shade.

-K
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To study that surface area affects
evaporation

Ihings required: A glass, a bowl, a shallow dish

(all made of the same material)

Method: Pour a small but equal quantity of
water into the glass, the bowl, and the dish.

Keep them in the Sun. Observe the rate of
evaporation.

Observation: You will find that warer
evaporates slowest from

the glass, faster from the

bowl, and fastest from the

shallow dish.

Conclusion: Larger the

exposed surface, faster is

the evaporation.

.Q:

ln addition to temperature and surface area,

humidity and wind also affect evaporation.

Now, it must be clear to you why wet clothes

dry faster when they are spread out in the Sun.

The process of evaporation is used to get salt
from sea water.

)fu

cold glass surface, it changes into water due

to cooling.

The chonge of woter

vopour into woter

on cooling is called

condensotion.

Water cycle
We know that water changes from one state to
another on heating or cooling, due to change in

its temperature.

How do these changes occur in nature? What
brings about these temperature changes?

The Sun plays a major role in bringing about
changes in the state of water. When the sunlight
falls on rivers, Iakes, or oceans, it heats up the

Condensation

Take a glass and put some ice cubes in

it. Keep the glass aside for some time.

What do you observe?

You will observe droplets of water on

the outer surface of the glass. These

droplets combine to form bigger drops

that trickle down and collect at the
bottom of the glass.

Do you know where the water droplets
came from? The air around the glass

contains water vapour. When water
vapour comes in contact with the

lnfiltration

Fig 15.2 Woter cycle



water and changes water into vapour by the

process of evaporation. Most of the water vapour

enters the atmosphere from the water'bodies.

Leaves of the green plants also release

water vapour into the air. This process is

called transpirotion.

Water vapour in the air rises up and on

cooling condenses to form clouds. This is

called condensotion.

When the clouds become too heavy, the water

falls back to the Earth in the form of rain, hail,

sleet, or snow. This is called precipitotion Most of

the rainwater runs down the surface and becomes

a part of the water bodies like rivers and streams,

which eventually lead to the oceans. Water is

again heated by the sunrays. lt again evaporates,

condenses, and falls back onto the Earth.

This constant circulation of water in nature

is called the woter cycle. The water cycle is a

continuous process.

How are clouds formed?

The air containing water vapour is light, so it

rises up. At higher altitudes, it becomes cooler.

The water vapour present in air condenses

around the dust particles to form tiny droplets of

water. These droplets combine to form clouds.

Clouds consist of billions of tiny water droplets

that remain floating in the sky.

As more and more of these droplets combine,

the clouds get heavier. Eventually, the clouds

cannot hold the heavy water droplets in the air

and they begin to fall. When these water droplets

hit the ground, we call it roin.

Monsoon is one of the most awaited seasons as

it brings rain. Rains are a big relief from the hot

summer days. Farmers also depend on the rains

for a healthy growth of crops.

Sometimes you see the Sun when it is still raining.

What do you generally observe when you look

up into the sky on such occasions?

Water

droplets in

air

Water

vaPour

condenses

around dust

particles

Warm

air makes

them rise

Water

droplets

combine to
form cloud

Fig 15.3 Formotion of clouds

You must have heard of several flights getting

cancelled during winters. Can you tell why?

It is because of fog. Fog is the lowest cloud. lt

reduces visibility. ln cities and industrial areas, fog

combines with smoke to produce smog.

Flood-excessive rain

When it rains continuously for several days,

water logging takes place. The rivers, ponds, and

lakes overflow and cause the nearby areas to be

submerged in water. This leads to flood.

Heavy floods cause massive damage to crops,

animals, and human lives and property. Heavy

flow of water carries away the top fertile soil

along with it. This is called soil erosion, which

results in the loss of soil fertility. Floods also

result in the destruction of crops. Availability of

essential commodities also gets affected. Receding

flood water may also spread waterborne diseases

such as cholera and dysentery.

'ff}:li.
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Fig 15.4 A flood-hit oreo



Drought-no rain
The absence of rain in an area for a long

time adversely affects the soil, plants, and

animals including humans. The soil of that area

becomes dry. Due to continuous evaporation,

transpiration, and lack of rainfall, the water level

goes down. The availability of water becomes

scarce. This may lead to drought.ln conditions of

drought, it is difficult to get food and fodder. The

aquatic life is also badly affected.

Can you imagine the kind of difficulties people go

through in such conditions? Try to find out.

Fig I 5.5 A drought-offected oreo

There are many causes for water shortage. Some

of them are given below.

Conservation of water
The availability of water in rerms of both quantity

and quality is declining day by day. This is due

to the continuous increase in human population

and the rising demand of water by them. Some

measures should be undertaken to reduce the

gap between the requirement and availability of
water. Using o resource corefully so thot we con

make it lost longer is colled conservotion.

Water conservation methods help in reducing

the scarcity of water and help to save it for the

future.

.l[lhaf .coh you,.do,to]rhefp,the i , .. ',:.
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Excessive dom

construction

Following are some of the ways to
conserve water:

. Prevent leakage of water from taps and pipes.

. Turn the tap off when not in use, especially

when you brush your teeth or wash clothes.
. Spread awareness about conservation of water

through media and wall posters.
. Reuse water wherever possible.

. Use a bucket and mug instead of a shower

bath.

. Water your lawn only during early morning,

and only when it is needed.

. Prevent overflow of water tanks.



. Do not leave the tap running while washing

dishes in the kitchen.

Rainwater harvesting

Rainwater harvesting is a unique method to

conserve water. lt is the gathering and collection

of rainwater for later use. The two ways to

harvest rainwater are:

l. Surface run-off harvesting

2. Rooftop rainwater harvesting

Surface run'off harvesting

ln urban areas, rainwater which falls on the

surface flows away into the drains. This run-off

water could be allowed to reach the ground

directly from the drains.

Rooftop rainwater harvesting

It is a system of catching rainwater where it falls.

ln rooftop harvesting, the rainwater is collected

in tanks from the roofs of houses and buildings

through pipes.

Fig 15.7 Rooftop roinwoter horvesting

The collected water needs to be filtered before

use. lt can also be diverted into a pit in the

ground. This helps in recharging the groundwater'

thus increasing the groundwater level of the area'

i[rfgUif ' Ancient Egyptians treated

E"r.J-:': *:-- 
j water by siPhoning water

*out'of 
the top of huge jars after allowing the

muddywater (taken from the Nile river) to

settle down.

Hippocrates, known as the father of medicine'

. directed people in Greece to boil and strain

water before drinking it.

Potable water: water that is suitable for drinking

Renewable resources: resources which can be replenished

Evaporation: change of water into water vaPour on heating

Condensation: conversion of water vaPour into water on cooling

Water cycle: circulation of water from the Earth's surface to the atmosphere and back

to the Earth

Transpiration: loss of water by the plants through their leaves

Flood: a condition produced by excessive rain

Drought: a condition caused by continuous lack of rain

Conservation: wise and careful use of resources

Fig 15.6 Surfoce run-offhorvesting



Water is an everlasting renewable natural resource which is essential for life'

About 97 per cent of water on the Earth is Present in the seas and oceans'

and is not suitable for drinking and irrigation'

transport, and generating hydroelectricity'

. Rain is the purest torrn of natural iruru, which replenishes the surface water. and underground

water.

vation of aquatic life'. We need water for drinl<ing, irrigation, recreation' Preser

Put on yseer YP4E*#94.$f"$*# ii" ' '

l. Select the correct oPtion.

a) Which of the following conditions is not associated with water?

The level of groundwater is called the water table'

Water cycle is a continuous process by which water circulates between the sl<y and the Earth'

Evaporation is the process of changing water into water vaPour on heating'

Condensation is the conversion of water vaPour into water on cooling'

Excessive rainfall causes floods.

Drought is the condition produced by the absence of rain in a particular area over a period

of time.

Using water carefully and preserving it for the future is called water conservation'

Rainiater harvesting is the method of collecting rainwater from the rooftops of buildings and

storing it in storage tanks for later use.

a

a

a

a

a

a

a

a

3&

i) drought

iii) earthqual<e

b) Which of these is not soluble in water?

i) sand

iii) salt

c) Which of these is not a source of groundwater?

i) groundwater

iii) aquifer

i) well

iii) stream

d) Which of these is not a source of fresh water?

i) river

iii) ocean

e) Water occurring on the surface of the Earth is called

ii) flood

iv) tsunami

ii) sugar

iv) milk

ii) hand pumps

iv) tube well

ii) lake

iv) stream

ii) surface water

iv) potable water

-::-i



f) The process in which water changes into water vapour is called

i) harvestation ii) condensation

iii) evaporation iv) precipitation

g) Factors affecting evaporation are

i) temperature

iii) humidity and wind

h) Ways to conserve water include

ii) surface area

iv) all of these

i) preventing overflow from the overhead water tanks

ii) turning the taps off when not in use

iii) using bucket and mug instead of a shower for bath

iv) all the above

i) Which of the following is not the correct way to conserve water?

i) turn the tap off when not in use

ii) have bath once in a month

iii) reuse water

iv) prevent leakage from taps

2. Motch the columns.

a)

b)

c)

d)

e)

drought

groundwater

transpiration

soil erosion

clouds

D

ii)

iiD

iv)

I

water from the ground

loss of water by plants

carrying away of the top soil

visible body of droplets

lack of rain

3. Write T for true ond F for folse. Correct the wrong stotements.

a)

b)

c)

d)

e)

Rainwater is the purest form of water.

The coming down of water in the form of rain, hail, and snow is called evaporation.

We get hydroelectricity from wind.

A substance that dissolves in water is called a solute.

Larger the exposed surface lesser is the evaporation.

4. Give one word for the following:

a)

b)

c)

d)

e)

Change of water vapour into water by cooling

Water that is fit for drinking

Resources that can be replenished

Level of underground water

Condition caused by excess rain in a region

5. Look ot the picture below ond fill in the blonks to exPtoin the woter cycle.



The heat of the causes

surface of the Earth and water bodies like

is also added to the atmosphere through

of from the

, etc. Water

from leaves of

5.

the trees. The water vaPour to form tiny droplets of
Higher up in the atmosphere the air is cool. The water droplets come together to form

The heavy water droplets in the air fall down as

Write short onswers.

a) Why do we call water the 'universal solvent'l

b) Write any four uses of water.

c) What is rainwater harvesting?

d) How are clouds formed?

e) Write any four ways of conserving water.

Answer in detoils.

a) How does it rain? What is the difference between fog and smog?

b) Describe the water cycle with the help of an illustration.

c) Differentiate evaporation and condensation.

Solve the crossword by using the clues given below.

Across

3. Change of water to water vaPour

4. Underground water

5. Change of water vapour to water on cooling

7. Loss of water in the form of water vapour from leaves

Down

L Water falling in different forms on the Earth from clouds

2. Any liquid suitable for drinking

5. Fog combined with smoke

8.



9. Study the woter distribution groPh of the Earth ond complete the given table.

Per cent of fresh water

Per cent of saline water

Per cent of fresh water in glaciers and ice caps

surface water
(llquid)

Extended learning

O Make your own cloud in a bottle

(Note: To be done under the supervision of on odult'1

. Take a bottle and remove its label. Rinse it thoroughly. Do not use soap and do not dry the inside.

. Add a small amount of warm water into the bottle. Place the cap and shake it well so that water

droplets get stuck to the inside of the bottle. Pour out the excess water.
. Carefully light a match stick and drop it into the bottle. Shake the bottle so that the match stick

burns out.
. Your cloud is ready.

Freshwater Distribution of Earth's Water

31yo Other 0.9%

ffi)rcrr
Earth's water Fresh water Fresh



Hold your hand in front

of your mouth. Breathe

in deeply and breathe

out towards your fingers.

What do you feel? What

makes your fingers feel

hot and tingly?

The answer to all these questions is oir. You

can feel it only when it is moving. Moving air is

called wind.

is able to escape from the tilted glass.

Conclusion: The empty glass contains air.

\b
Itr"

rfrufir
To show that an empty glass contains air

Things requiired: A plastic tub, an empty glass, water

Method: Fill the plastic tub with water. Take an empty glass and tilt it in the tub.

Observation: You will see bubbles coming out of the mouth of the glass. The glass which looked
emPty was actually filled with air. Air being colourless was not visible. Air being lighter than water

What is it that you

can feel but cannot touch?

What is it that has no size

or shape but it exists?

What is it that is around

us all the time yet we

cannot see it?

You will learn about
. Presence of air around us, in wate[ and in soil

. Air occupies space

. Composition of air

. Oxygen cycle

Air is everyurhere
Keep an open book under a fan. Switch on the

fan. What happens to the pages of the book?

Let a girl with open hair stand under a moving

fan. What happens to her hairl

Hold a handkerchief in your hand and stand

under a moving fan. What happens to the

handkerchief?

You will notice that the leaves of the book start
fluttering. Also, the handkerchief and the hair

start moving.



Try Activity I by pushing an empty glass straight
into water. Do you still observe bubbles coming
out of the glass?

@

ffi

Conclusion: Soil contains air.

Can you now think how insects and other small

organisms that live in soil fulfil the need of
oxygen for respiration?

tit'ff-

ffiftufi's
To show that water contains air

(Note: To be done under the supervis ion of on adult)

Things required: A beaker, tripod stand, spirit lamp, water

Method: Take a beaker fuil of water. put it on a tripod stand. Heat the beaker
using a spirit lamp.

Observation: You will see bubbles on the surface of the beaker. These bubbles
will gradually rise up and pop out. where do these bubbles come from? The
air dissolved in water escapes on heating.

Conclusion: Water too contains air.

r*
Tq"

rfturrz
To show that soil contains air

Things required: Soil, a beaker, a glass of water

Method: Put some soil in the beaker. pour some water in it.

observation; You will see air bubbles coming up. Where do these air bubbles come from? Air is
trapped in the sPaces between the soil particles. lt is displaced when water enters these spaces,
and forms bubbles.

What will happen if all the above activities are
performed in a different room?

The answer remains the same. The objects show
the same movement in every room since air is

present everywhere.

Now, let us perform some activities to further
feel the presence of air around us, in water, and

in soil.

fl\-=

once the water starts boiling, allow it to cool. Reheat the same water. Do you see the bubblesi.-
coming out againl



Can you think how fish and other water animals
use air for respirationl

Activities l, 2, and 3 prove the presence of air
around us, in soil, and in water. Thus, we can say

that air is present everywhere.

?
,-fg
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To show that air occupies space ATake a glass jar and put a funner on its mouth. put prasticine around the top @
of the jar to hold the funner in the middre of the grass far. Ensure that there ;

should be no holes in the plasticine. pour coloured water slowly into the W
funnel. (Coloured water herps in observing the water rever.) Does it flow fr
down from the funnel to the jarl No. Make a hore in the prasticine. What f-)
happens to the water now? Does it frow down to the jarl yes. I I

lnitially, the water does not frow down in the jar because the jar is full of Uair. There is no space for water. The air in the jar pushes the water in the
funnel and holds it there. When you make a hole in the plasticine, the air escapes the jar
the hole and that space is occupied by the water.

+'li'-'
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When taking a short trip, choose to

, walk or cycle instead of taking a car or a
: scooter. This reduces carbon emissions in

air considerably.

Air occupies space
Let us perform two activities to prove that air
occupies space.

through

-.\ ,.4
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To show that air occupies space

Things required: A small plastic bottle cap, a tub, a glass, water,
sugar

Method: Take a bottle cap and put some sugar in it. Harf-fiil the
tub with water and let the bottle cap float on the surface of water. cover the bottle cap with the
glass and push it down straight into the water.

observotion: what happens to the sugar? Does it get dissolved in waterl No. Air inside the glass
occupies sPace and does not let water in. The sugar in the cap will remain dry even though the
glass is pushed to the bottom of the tub.

Conclusion: Air occupies space.



Composition of air
Air is a mixture of gases. There are mainly l0

gases that make up the clean air. ln the order

of highest to lowest concentration, these are

nitrogen, oxygen, argon, carbon dioxide, neon,

helium, methane, krypton, hydrogen, and xenon.

Fig 16.l Goses present in cleon oir

Look at the pie chart (Fig 16.2). lt shows the

amount of different gases present in the air.

Nitrogen, which makes about 78 per cent of air,

is not used by animals including human beings

directly. lt is first converted by microorganisms

into nitrate, which is then used by the plants.

Animals including human beings get nitrogen

through plants.

Oxygen, which constitutes about 2l per cent

of air, is used by plants and animals directly for

respiration.

Carbon dioxide, which constitutes about

0.03 per cent of air, is used by plants for

photosynthesis. Animals cannot use carbon

dioxide directly.

How do animals use carbon dioxide? Do you

know the uses of other gases which are

present in the air? Besides these gases, water

vapour and dust particles are also present in

the air.

Activity 5 shows the presence of water vapour in

the air.

Activity 7 shows that one-fifth of the air

is oxygen.

N2

78.084
CO,
0.032%

0.001818 %

He
o.ooo524 %

CH,

0.000179 %

Kr
0.000114 %

H2

0.000055 %

Fig 15.2
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Pie chort to show composition of oir

To show that air contains water vapour

Ihings required: Four steel tumblers, ice water, a refrigerator

Method:

. Fill one of the glasses with the ice water and set it on a table. Wait briefly.

Feel the outside of the glass. How did it get wet? Where did the water come from? ls it

necessary for the glass to be filled with water for moisture to form on the outsidel

Set one of the empty glasses on a table as a control. Place a second empty glass in the

refrigerator, and the third in the freezer.

After about l0 minutes, remove the glasses from the refrigerator and freezer. Line up the three

glasses on the table and record your observations.

Conclusion: Air contains water vapour. AO

6
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(Note: To be done under the supervision of an odult)

Ihings required: Two shallow bowls, two candles of same size, two
glasses of unequal sizes, water

Method: Fix the 2 candles in the middle of the bowls. Fill the bowls
with water up to a certain level. Light both the candles. Cover the
lighted candles with two glasses.

Observotion; Do the candles continue to burn? Which candle burns longer? What happens to the
level of water in the glass?

Oxygen present in the oir helps in burning. When oxygen presenr in the glasses is used up by the
burning candles, they blow out. The candle covered with the bigger glass burns for a longer time
because it contains more air. ln both the glasses, the level of the water goes up by almost one-fifth
of the space in the glasses occupied by air.

Conclusion: . One-fifth of the air is oxygen.
. The other gases present in air do not support burning.

*t*rasph*r=
Atmosphere is a layer of gases surrounding the
Earth. lt is divided into five layers-troposphere,

stratosphere, mesosphere, thermosphere,

and exosphere.

Yr*psspfu=re

This layer of the atmosphere is closest to the
Earth's surface, extending approximately up to

Earth'saflrcdpc j*nffi:s+t,i:l
-i.9S-1?C-1e-CS -{B,.{, -?' t Zt d$ S .*
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!5 km above it. Temperature and pressure

drop as one goes higher up in the troposphere.

Rising water vapour cannot go higher than

this layer because it changes into ice and is

trapped here. Most clouds form within the

troposphere and the weather phenomena also

occurs here.

Stratosphe re
This Iayer lies next to the troposphere.

It extends from 15 to 50 km above the

Earth's surface.

s,

n Ozone layer.

.3..,
ultravlolet layer

-t& -qS 8l; -r+ {i; -iE -:l} -.{: -3 -it : 1* ?..3:S t ?,Efs.nlslf*
*,fficrh:&#g

Fig l6.j The loyers of otmosphere



This layer contains a thin layer of ozone that

absorbs most of the harmful ultraviolet radiations

coming from the Sun. The ozone hole is a

reduction in concentration of ozone over the

Antarctic region.

Mesosphere

Mesosphere lies directly above the stratosphere,

extending from 50 to 80 km above the Earth's

surface. lt is very rarefied but thick enough

to slow down meteors hurtling into the

atmosphere, where they burn up, leaving fiery

trails in the night sky.

Thermosphere
The thermosphere extends from 80 km above

the Earth's surface to the outer space. lt

receives extraordinarily large amounts of energy

from the Sun. This makes the thermosphere very

hot with temperatures rising as high as thousands

of degrees. lt is where the space shuttle orbits.

Exosphere

The uppermost layer of the atmosphere is the

exosphere. lt is the layer where atmosphere

merges into the space.

Oxygen cycle

We know that the amount of oxygen in the

atmosphere is approximately 2l per cent. This

percentage always remains constant in the

Uses of air
. Oxygen present in air is essential for the

process of respiration.
. Carbon dioxide present in air is required for

the process of photosynthesis.

atmosphere. How do you think it maintains

this percentage? This is because of the process

of 
. 
ph otosy nthesis an d r espi r oti o n. Pl ants re lease

oxygen during the process of photosynthesis.

They use oxygen for respiration. However, the

amount of oxygen released during photosynthesis

is much more than the amount of oxygen

consumed for respiration by the plants. Animals

including human beings use oxygen released by

plants through respiration and they in return,

release carbon dioxide which plants use to

prepare food and to release oxygen. Thus, we

can say that animals cannot live without plants

and plants cannot live without animals.

This cycle of consumption of oxygen by respirotion

ond its releose by photosynthesis is colled

oxygen cycle.

Fig 16.5

How:d.oes lorge-scole

,dafoi*tation and burning of
fo$tillifuel stfect the oxygen

cycle? Discuss with your

iaoCiten,'l'l:';l:" ry*

. The wind rotates the windmill, which is then

used for drawing water from the tube wells, for

running the flour mills, and for the generation

of electricity.



Wind helps in the movement of aeroplanes,
kites, parachutes, and boats.

Air is an important agent of pollination arid
seed dispersal.

Air fills empry spaces in objects like balloons,
tyres, and tubes to make them useful.
Different musical instruments like guitar and
flute are played with the help of air. \
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Atmosphere: a layer of gases surrounding the Earth

Troposphere: the layer of the atmosphere closest to the Earth,s surface, extending
approximately up to l5 km above it

stratosphere: this layer lies directly above the troposphere. lt extends from l5 to
50 km above the Earth,s surface

Mesosphere: lies directly above the stratosphere, extending from 50 to g0 km above theEarth's surface

Thermosphere: it extends from 80 km above the Earth's surface to the outer space
Exosphere: it is the uppermost layer of atmosphere. lt is the layer where the atmosphere
merges into the space

oxygen cycle: this is the cycle of consumption of oxygen by respiration and its release byphotosynthesis



**' Put on your THINKING CAP!

l. Select the correct option:

a) The layer of atmosphere extending from 50 to 80 km above the Earth's surface is

e)

b) Which of the following is not a component of clean air?

i) thermosphere

iii) mesosphere

i) carbon dioxide

iii) nitrogen

c) The gas which supports burning is

i) carbon dioxide

iii) nitrogen

i) troposphere

iii) mesosphere

ii) stratosphere

iv) exosphere

ii) water vapour

iv) carbon monoxide

ii) oxygen

' iv) methane

ii) burning

iv) all of these

ii) in water

iv) all of these

ii) 15 km to 75 km

iv) none of these

ii) magnetosphere

iv) exosphere

d) Select the correct order of gases in air in the order of percentage.

i) nitrogen < oxygen ( carbon dioxide ii) oxygen > nitrogen > carbon dioxide

iii) nitrogen > oxygen ) carbon dioxide iv) carbon dioxide > oxygen > nitrogen

Animals use oxygen for

i) photosynthesis

iii) respiration

Air is present

i) around us

iii) in soil

Stratosphere extends from

i) l0 km to 45 km

iii) 15 km to 50 km

h) Which of the following is not a layer of the atmosphere?

.;*&,"



i) Which of the following is the most abundant gas in the atmosphere?

i) oxygen

iii) nitrogen

2. Fill in the blanks.

Air occupies

Air is a mixture of various

One-fifth of the air is

Moving air is called

supports burning.

The layer of atmosphere closest to the Earth's surface is

extends from l5 to 50 km above the Earth's surface.

help to maintain oxygen cycle.

is the uppermost layer of the atmosphere.

released during respiration is used by plants for

3. Write T for true ond F for folse. Correct the folse stoternents.

Aquatic plants do not need oxygen.

Air is a mixture of gases.

Stratosphere contains an ultraviolet layer which protects the Earth from harmful ozone.

Plants use oxygen for respiration.

Air acts as a medium for flying.

4. Giye one word for the following:

ii) carbon

iv) argon

a)

b)

,' c)

d)

e)

f)

8)

h)

D

i)

a)

b)

c)

d)

e)

Layer ofgases surrounding the Earth.

Harmful radiations coming from the Sun.

Maintenance of oxygen concentration in the atmosphere.

Gas used by green plants to make their food.

Gas present in air which cannot be used directly by animals.

5. Motch the following:

the uppermost layer of atmosphere

helps in burning of candle

maintenance of oxygen concentration in the atmosphere

0.03% of the air

absorption of harmful radiations

a)

b)

c)

d)

e)

D

iD

iiD

iv)

I

a)

b)

c)

d)

e)

ozone

carbon dioxide

oxygen

oxygen cycle

exosphere

Write short onswers.

a) ln which layer of the atmosphere does the formation of clouds take place?

b) How do the following organisms fulfil their oxygen requirement?

i) Fish ii) Small organisms found in soil

c) How is air used to generate electricity?

d) Give reasons for the following:

i) Water vapours are not found in the layers above troposphere.

ii) On a rainy day, you see earthworms coming out.

e) Nitrogen makes 78% of air but cannot be used by organisms. How is it made available to
the organisms?



7. Answer in detoils.

a) Draw and describe the oxygen cycle.

b) Briefly mention the composition of'air.

c) List the maior uses of air. Which musical instruments are played with the help of airl

Extended learning
l. Rohan wants to tell his younger brother that air occupies space. How will you help him to

demonstrate that? Suggest an activity.

2. How is the concentration of oxygen maintained in the atmosphere? Make a 1ow chart to support
your answer.



Garbage in Garbage Out

You will learn about
All of us generate garbage on a regutar basis.
From when the day begins till the end we have
something to dispose like scrap of papers,
newspapers, pencil shavings, leftover food items,
or soiled plastic bags.

Lots of people help us to manage the waste
that we create. ln school, the sweeper collects
garbage from all the classrooms. The garbage
picker visits our homes every morning to pick up
garbage. lf he does not turn up even on a single
day, managing the garbage generated at home
proves to be a nuisance.

Biodegradable and non-
biodegradabte waste
Garbage or waste materials can be categorized
into two types-biodegradable and non_
biodegradable.

Let us now understand these two terms in detail.

Waste materials that can be broken down by
microorganisms like bacteria and fungi into
simpler substances are called biodegrodoble

wastes. All dead plants and animals, and their
products are biodegradable.

Waste materials that cannot be broken
down by microorganisms are called non_

biodegrodoble wastes. plastics and metals are two
such examples.

Biodegradable and non-biodegradable garbage
Segregation of waste

. Handling of non-biodegradable garbage by the
authorities

. The methods used to dealwith biodegradable
garbage

. Compost and vermicompost pits

Separate the items given below into
biodegradable and non-biodegradable substances.

. Cotton rags

. Paper

. Orange peels

. Plastic-coated paper cartons

. Leather shoes

. Nylon fabric

. Tin cans

. Glass bottles

. Plastic bottles

Biodegradabte Non-biodegradable

a

a



What happens to all the garbage once it is

collected from schools, homes, offices, and

factories?

The waste or garbage is collected by the
Municipal Corporation. lt is first segregated into
biodegradable and non-biodegradable wastes.

The non-biodegradable wastes are then taken to
landfills. A londfill is o large low-lying open oreo for
the disposol of non-biodegradable gorbage. Garbage

is dumped into the landfill, then it is covered with
soil. Later on, this area is converted into a park
or a playground. Try to find out the area used as

a landfill in your city.

Fig t7.t Londfiil

The biodegradable component of the municipal

waste that will break down is known as

biodegradable municipal waste (BMW). lt
includes kitchen and garden wastes, papers,

cardboards, paper bags, and newspapers.

To encourage garbage segregation amont
residents, the Municipal Council has come up

with a new scheme to replace the old and dirty
buckets generally used as dustbins with the new

green and blue twin bins. The green bin is for

biodegradable wastes and blue bin is for non-
biodegradable wastes.

ln Delhi, these bins, marked as biodegradable

and non-biodegradable, have been installed in

the public and market places in the New Delhi

Municipal Council (NDMC) area. The garbage

from these bins is collected and taken to landfill

sites.

Composting
The biodegradable wasre can be recycled (making

new things) by a method called composting, a

very old method to dispose waste. This method
is cheap and safe, and can significantly reduce the
amount of disposable garbage.

Composting is the natural process of
decomposition of kitchen and garden wastes into
monure or compost, which is rich in nutrients.

This is done by microorganisms like bacteria

and fungi. The finished product obtained after
composting is called humus, which looks like soil.

It is rich in carbon and nitrogen and is excellent
for growing plants.

Humus is useful to us in the following ways.

It increases the ability of the soil to hold water
and nutrients.

It helps to keep the soil cool in summer and

warm in winter.

It aids in preventing soil erosion by keeping the
soil intact.

Let us now learn to make compost by performing

Activity L

Vermicomposting

'tb, 
You must have heard that the earthworm is

called a farmer's friend. A type of earthworm
called the redworm, Ersenio foetido, is used to
convert biodegradable solid wastes into manure

or comPost.

Vermiculture means artificiat rearing or cultivation
of earthworms. Vermicompost is the excreta of

Fig 17.2 Dust bin
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To make compost

Things required: Waste materials such as dried leaves, vegetable and fruit peel, leftover food, waste
paper, cardboard, a pitchfork, a shovel

Method:

. Select a place which gets sunlight and partial shade during

the day.

. Mark a square on the ground which is at least 3 x 3 sq. ft.

. Dig the marked area to a depth of at least 5 inches. Pile the

removed soil near an edge of the pit to add into the pit later.

Remove stones, roots, and debris from the pit and also from
the stacked soil.

. Put household kitchen waste and other biodegradable

material into the pit. Then cover it with soil.

' Turn the contents of the pit with a pitchfork after every two weeks. Heap the material to the
centre of the pit each time.

' Add a shovel full of soil into the waste each time you turn it. This will allow the biodegradable
pile to breathe while the material decomposes more evenly.

' Sprinkle water on the pit contents once in a while to keep the contents a little wet. ln case of
rains, cover the pit with a black plastic sheet to keep it away from getting too wet. Put heavy

bricks or stones around the edges of the sheet to hold it down.

After a month, the biodegradable waste material decomposes into manure or compost. This is
very rich in nutrients and can be added to the plants. 6

earthworms which is rich in humus and nutrients,

and the method ro prepare compost with the

help of redworms is called vermicomposting.

Earthworms eat plant waste, cow dung, or
farmyard material. They pass the material

through their body and in the process convert it
into vermicompost. Earthworms, by consuming

garbage and converting it into valuable manure,

keep the environment healthy.

Let us now learn to make a vermibed by

undertaking Activity 2.

Incineration

4 You must have seen that gardeners usually

rake up leaves and burn them. This is called

incinerotion This

burning of dry leaves

and other wastes

results in increased

levels of carbon

monoxide and carbon

dioxide in the air. These

gases cause respiratory

problems, especially

among children and the

elders.

Studies conducted by

municipal waste management show that 72 per

cent of municipal waste is landfilled, l9 per cent

is converted into compost, and 9 per cent is

incinerated.
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To make a vermicompost

Things required: Bricks, redworms, dried teaves

Method:

. Choose a corner of your school garden or playground.

' The ground should have a slight slope so as to allow water drainage and avoid stagnation. The
corner should have a source of water and a provision of shade above the beds.

' The vermibed needs to have a boundary wall of two bricks. The bricks must be lightly cemented
to prevent shifting.

' The bed should be 3 feet in width, 3 feet in length, and 6 inches in height.
. Construct a feeder bed in exactly the same way.

' Fill the beds with dry leaves. Pour water till the leaves turn soft. The teaves have to be turned
using a pitchfork or ponji after every four days.

' After 15 days, add the redworms and a little cowdung to one of the pits. This has now become a
vermibed. Cover it with gunny bags and keep it moist.

' Keep adding moist leaves from the feeder bed to the vermibed.

After six weeks' the manure is ready and can be harvested. You can harvest the vermicompost
when the castings and the worms are not seen on the top tayer. Stop watering the bed for a few
days before harvesting. 

1iij

running out of suitable land for new landfill sites.

So, what is the alternative?

We need to turn to the 3 Rs-Reduce, Reuse,

ond Recycle.

First R stands for Reduce. We should reduce the

amount of waste we create. Throwing garbage

puts pressure on the environment-not only

from the landfills and incinerators, but also

because we have to extract and process even

Disposing the garbage by land filling or
incineration is not the ideal solution to get rid
of waste. Whenever we bury or burn garbage,

we not only lose valuable natural resources but
also waste energy, water, and transportation
costs. Landfilling and incineration can harm the
environment if not properly managed. Many

landfill sites are nearly full and we are rapidly

GL'



more resources, and transport our new goods

and our old rubbish. This increases vehicular

emissions. Therefore, we should buy only the
right quantity of what we really need and choose

products with less packaging.

Second R stands for Reuse. We should reuse the
waste as much as possible. Computers, furniture,

clothing, and many other items can be reused.

For example, setting the printer to print on

both sides of a sheet of paper, repairing broken

appliances and shoes, or finding a charity that will
make use of them. This way, we help ourselves

and others, and delay the point at which

materials become waste.

Third R stands lor Recycle. We should recycle the
waste as much as possible. For example, plastic

bottles can be recycled to make new things. By

recycling used aluminium cans we can save 95 per

cent of the energy required to make a new can.

Other things that can be recycled are glass, steel,

paper, and cardboard.

New technologies have made it possible to
recycle what was previously considered waste

and turning it into a useful product.

You can see from the following story that things

can be reused and recycled. What is required is

creativity and innovation. We will be able to find

ways to reduce, reuse, and recycle if we care

about the environment we live in.

What do you do at the end of the month with
allthe newspapers you have at home? The

GI

(l)
Read the following story.

A disciple of the Buddha once asked a king for 500 garments. The following conversation took place
between the two.

The King: 'What would you do with so many garments?'

The Disciple: 'Oh King, many of our brothers are in rags, I am going to distribute some garments
among the brothers'.

The King: 'What will you do with the other garmentsl'

The Disciple: 'l will make bed covers out of them.'

The King:

The Disciple:

The King:

The Disciple:

The King:

The Disciple:

The King:

The Disciple:

'What will you do with the old bed coversl'

'l will make pillow cases out of them.'

'What will you do with the old pillow cases?,

'l will make floor covers out of them.'

'What will you do with the old floor covers?'

'l will use them for foot towels.'

'What will you do with the old foot towels?'

'Your Highness, I will tear them into pieces, mix them with mud, and use the mud to
plaster the house walls.'



most probable answer is that you sell it to a

koboriwolo, the local waste paper/waste material

purchaser. Recycled paper can be made from
old newspapers. Recycling of paper makes use of
cellulose (plant fibres) over and over again, uses

less electricity, less water, causes less pollution,

and saves trees from being cut down!

Ragpickers in cities collect and segregate garbage.

A ragpicker with a large polythene sack flung

over his shoulder begins work as early as 4

a.m., otherwise he/she will miss the waste. By

late afternoon, or whenever the bag is full, the

ragpicker returns to the store of a middleman,

also called a kabariwalo. and sells the waste but

not before the waste is sorted out according

to their types-materials of plastics, paper,

and metals. These must be clean and dry to be

accepted by a koboriwala.

Plastic-a boon or a curse
Make a list of ten things made of plastic that you

use daily.

You will have no difficulty in listing down the ten

items as plastic plays an important role in our
lives. lt is light-weight, durable, and low in cost.

The only problem with plastic is that it is non-

biodegradable, so once manufactured it cannot

be destroyed in any way.

Plastics are a menace to humans, animals, and the

environment because of the following reasons.

Plastic waste accumulated in landfills accounts

for a lot of soil pollution over the years since it
is non-biodegradable.

When plastic is burnr, the harmful fumes

enter the atmosphere and have a bad effect on

people who breathe it.

Plastic also finds its way into drains and sewage

pipes, and clogs them.

Animals sometimes feed on plastic bags and

choke to death.

Sometimes little children suffocate while

playing with plastic bags and toys.

Most of us are not aware that plastic comes

broadly in two varieties-recyclable and non-

recyclable. Recyclable plastic can be directly

sent over to the recycling plants where they are

melted and remoulded into different articles.

Government should ban the manufacture of non-

recyclable plastic and people should be educated

to avoid using non-recyclable plastic. Before

buying a plastic article, always look at the label to
find out if it is recyclable or not.



Electronlc or electric waste
Electronic or electric waste, popularly"known

as 'e-waste', is made up of all the electronic and

electric items that we throw away because they

have become old or outdated.
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I Nokia'launcheso.woste management
initiative

, This initiative launched on I January,2Al0,
encourages mobile phone users to dispose

, oftheir used accessories such as chargers

, and handsets, regardless ofthe brand, at any

, o{ the recycling bins set up across Nokia

: Priority Dealers and Nokia Care Centres.

. Nokia lndia will plant a sapling for every old

r mobile handset or accessory deposited.
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Go to the link-http://www.youtube.com/watch?v=i3fOLLl0yxY, watch the video, and answer the
following questions about e-waste.

l. What are the fumes of metals that the workers inhale while burning computer boards?
2. What did Dr. Kevin Bridgen analyse? What were his findings?

3. What precious metals are obtained from e-waste?

4. How is copper separated from electric cables?

5. Which metal is found in computer monitorsl
6. What are the effects of heavy metals produced by recycling e-waste on human health?
7. tNhy does recycling a computer in lndia cost less than it does in the United States?

8. Which countries dump their e-waste in lndia?

9. What are the steps that companies should take to make e-waste less harmful for people and
for the environment?

10. Which companies are developing environmentally safe electronic products?

I



Biodegradable substances: substances that can be broken down by the
microorganisms like bacteria and fungi

Non'biodegradable: substances that cannot be broken down by microorganisms

Landfill: a large low lying open area for disposal of non-biodegradable garbage

Vermiculture: artificial rearing or cultivation of earthworms

lncineration: burning of waste

artd ncin*

Put on your T"f;-"llNKl?qG CAF!

a

a

a

b) The substances that can be broken down by bacteria and fungi are called

Choose the correct option.

a) Electric waste is popularly l<nown as

i) ecosystem

iii) compost

i) non-biodegradable

iii) biodegradable

i) garbage bin

iii) landfill

d) BMW stands for

i) big menace waste

iii) biological medical waste

e) Humus is obtained by

i) composting

iii) incineration

i) vermicomposting

iii) refilling

f) The method used to prepare compost with red worms is called

ii) e-waste

iv) none of these

ii) vermlcompost

iv) both i) and ii)

ii) compost pit

iv) none of these

ii) biodegradable municipal waste

iv) both i) and ii)

ii) recycling

iv) land filling

ii) recycling

iv) all of these

c) A large low-lying open area for disposal of non-biodegradable garbage is called



g) lncineration is defined as the

i) rearing of earthworms

iii) collecti6n and segregation of garbage

i) e-waste

iii) landfillwaste

ii) indiscriminate burning of dry leaves

iv) recycling of plastics
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BOTTLES

PAPER

h) The waste that is made up of atl the electronic and electric items is calted

ii) e-compost

iv) vermicompost

2' Sort out the woste products in the respective bins and onswer the following guestions.

a) The contents of which bins do you think wilt be senr ro the landfills and why?
b) The contents of which bins are termed biodegradable and why?
c) The contents of which bins can be recycled?

3' Five biodegradoble ond non-biodegradable items is hidden in the moze. Encircle them.
COTTON

PLASTIC
CANS

WIRE

CARDBOARD

VEGETABLES

NAIL

GRASS

c R C o T T o N E R T G
A P A P E R o L E R R
R c V M S o L R U A A
D R E s o U R c E S S S
B G c E E U S T E H S
o I E N A L R A W o E
A L T N D F L L T D
R R A C Y C L E L R S U
D E B S B o T T L E S c
N E L S P A P E R P H E
S A E D P L A S T c S
E C S M P o S T c A N S



4. Unscramble to get a

a) BAOGLDABEIDRE

word. Also write its meoning.

Meaning:

b) LIFLDNAL

Meaning:

c) IERCTAONININ

Meaning:

d) VMCTULRIERUE

Meaning:

5. Pick the odd one out ond give reosons for your onswer.

banana peel, thermocol plate, steel glass, sand

book, leather jacket, apple pieces, silver coin

cotton towel, CFL bulb, wooden picture frame, glass beads

pillow case, rice, eggs, bottle

printer, keyboard, mouse, rat, radiator

Write short onswers.

a) Why is humus considered good for growing plants?

b) What is the name of the earthworm used in vermicomposting? How does it convert

biodegradable solid waste into manure?

c) Why is incineration not a good practice of getting rid of garbage?

d) Distinguish between biodegradable and non-biodegradable wastes.

e) What is a landfill?

Answer in details.

a) Using the chart given for e-waste in the chapteri name the types of electronic and electric

wastes that are generated by humans. Which generate the maximum waste?

b) Why is plastic viewed as a menacel

c) What are the three Rs that should be followed. Explain.

Identify oll the eco-friendly practices from the list given below ond put a tick next to them.

a)

b)

c)

d)

e)

6.

8.

a) Ramu always carries a cloth bag when he goes to buy vegetables.

b) Shiva throws away the empty soft drink bottles into the dustbin.

c) Reshma always buys milk in cartons rather than in bottles.

d) Seema maintains a compost pit at home.

T
TI
tr

e) Rahul's household members dump all the garbage in a single dust bin. tr
f) Bhavna's neighbourhood gardener put all the leaves in a pile and burnt them. tr
g) Shalini buys recycled paper for all her'proiect work. tr



Ankit brings his lunch wrapped in tin foil.

Shyam, the grocer, has refused to keep plastic bags in his shop.
Meena wears slippers made of jute.

9' Suggest three woys in which you con reduce, reuse, ond recycle gorboge ot schooL

Reduce

Reuse

T
tr
tr

h)

D

i)

1sl

rlgr

Recycle

Extended learning
Discuss with your teacher and write down the steps you can take as a responsibte citizen
to become more environment-friendly.

l' You have the opportunity to build an environment-friendly green home'. What features will you
provide in such a home? Draw a picture of the same.

lf you were elected the president of the Residents Welfare Association of your colony, what steps
will you take to reduce the amount of garbage in the colony?

Make a poster to educate people on how to manage waste.
lnterview your local koboriwolo about how he recycles the waste that comes to him or that he
collects.

5. Contact a non-Sovernmental organization (NGO) which is working for better management of
garbage in your town or city. Find out about the work they do.

6' Weigh the garbage your family tenerates in a single day. Calculate the amount of garbage you
generate in one year.

iinTru 
l. Kalim, a ragpicken collected used polythene bags from a housing colony. He put them

n u E o, ffi ?l';::1 lil: :':* il x iffi :l ";?i;:1' t*i_T;"fl'[ o" e, s., ef,. we r fo o d,
polythene bag5, paper, aluminium foil, and broken glass bottles in it. What do you think happened
to the things in the compost pit?

2.

3.

4.

3. John,togk a,hig FlasllS flEsreraot and creatqd:$,€ompost,p.it, H6 fiarvested the compost
some days. What could he have done differently?

after,,

,ffiffi
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66 Make a 3 Rs club. Compose your own poem or song on the 3 Rs. Also, design a logo for your

club. Some of the samples are given below:

"ffi.

Following is o news report, obout recycling. With the help of the lnternet find out more stories

about, recycling.

A class apart: This school is made of wastepaPer

REUTERS, 6 January 2010, ll:51 pm IST

TAIPEI: An eco-conscious couple in Taiwan has opened a small schoolhouse built with donated

newsPaPers

Canadian-born John Lamorie and his Taiwanese wife, Shelly Wu, used more than 1,000 kg of

newspapers, many collected from students who would turn them over for points in class, to build

the 75 sq-metre schoolhouse. "l'm very much into the way I feel about the environment, especially

reusing things," said Lamorie, 59, a former building inspector. "lt's something that's always been in

me, a hangover from my hippie days."

The project took about a year. With the school now set to open ahead of schedule, news of the

unusual construction method spread in the rural area of Pingtung county. After getting the idea

from visiting friends, Lamorie said he built a blender using a truck bed and a lawnmower blade. lnto

it he fed newspapers, water, and cement to form what he calls "Papercrete", the backbone of his

six-inch thick school walls. "Basically it's like a giant blender," he said.

Papercrete, though patented in 1928, remains far outside the mainstream of construction materials.

tt can be labour-intensive and tough to use despite its environmental friendliness. The walls of

the schoolhouse are coated with a silicone coating to guard against rain damage. The school can

accommodate about l6 students.

Lamorie and Wu are now building a paper-based restaurant where they plan to cook pizzas.



Summative Assessment I

I. Flll in the blonks.

crow

rusting of iron

prevent soil erosion

point where two bones meet
insect that camouflages

Plants are also called as they provide food to us.
Deficiency of vitamin causes night blindness.

Jute fibre is obtained from the of jute plant.
Tissue paper is a ---- materiat.

is used to seParate comPonents of a mixture of different sizes using sieve.

2. Motch the columns.

i)

ii)

iii)

iv)

v)

a)

b)

c)

d)

e)

a)

b)

c)

d)

e)

joint

monarch butterfly

chemical change

scavenger

roots

(Maximum Marks:50)

(Sxl morks)

(Sxl marks)

(l0xl morks)
3. Stote the following os true or false.

a) We need food to repair the damaged parts of our body.
b) Sodium is required to form haemogtobin.
c) Spinning is the process of making yarn from fibres.
d) lnsulators are the materials that allow electricity to pass through them.
e) The Process of conversion of water into water vapour is called condensation.
f) Tearing a piece of paper is a fast change.

g) Leaves are the food factories of the plants.
h) Ball and socket joint ailows movement in armost ail directions.
i) A habitat is a ptace where plants and animals live.
j) Femur is the longest bone in our body.

Select the correct option.

a) Which of the following is a function of food?
i) growth

iii) energy

b) Meat, peas, mitk, and eggs are rich sources of
i) carbohydrates

iii) fats

c) lnter-looping of one or more sets of yarns is catted
i) knitting

(lOxl marks)

iii) spinning iv)

d) Which of the following materials floats on water?
i) stone

iii) coin

ii) repair

iv) all of these

ii) proteins

iv) vitamins

weaving

ginning

ii) cork

iv) golf ball



e) The appropriate process to separate a mixture of sand and iron fillings is called

i) hollow bones

iii) a streamlined body

5. Answer the following guestions.

ii) winnowing

iv) decantation

ii) photosynthesis

iv) none of these

ii) cartilage

iv) both i) and ii)

ii) forests

iv) grasslands

ii) wings with feathers

iv) none of these

f) Which of the following is an example of an irreversible changel

i) a tomato ripens when left in the open

ii) chocolate melts when left outside in the summer

iii) peas turn hard when put in the freezer

iv) jelly cubes melt when heated

g) The loss of water in the form of vapour from the surface of the leaves is called

i) magnetic separation

iii) threshing

i) transpiration

iii) pollination

h) Which tissue attaches muscle to the bone?

i) ligament

iii) tendon

i) mountains

iii) deserts

i) Stems carry out the process of photosynthesis in plants found in

j) Birds are able to fly high in the sky because they have

(10x2 marks)

a) What is foodl List the functions performed by food in our body.

b) How is the presence of starch tested in a food item?

c) How is cotton fibre extracted from the plant?

d) What are conductors? Why are electric wires coated with plastic cover?

e) Define winnowing. How is it donel

f) Why do engineers have to be careful while designing large metal structures like bridgesl

g) Explain with diagrams the two types of venations in leaves.

h) What adaptations are present in animals growing in deserts?

i) With the help of a well-labelled diagram, describe the structure of a flower. Give the functilrt

of each part.

j) Explain with examples the main movable joints present in our body.

#ffi



Summative Assessment 2

I. Fill in the blanks.

A swing is an example of
The Sl unit of time is

Moon is an example of a

Solar eclipse is an example of
lron is a material.

2. Motch the columns.

Sl unit of length

the motion of the needle of a sewing machine

bouncing back of light from a surface

flow of charge

source of electricity

i)

ii)

iii)

iv)

v)

a)

b)

c)

d)

e)

a)

b)

c)

d)

")

motion,

object.

nature.

cell

electric current

metre

periodic motion

reflection

(Maximum Marks:50)

(Sxt morks)

(Sxl morks)

3' stote the fotlowing os true or folse. (loxt morks)
a) The standard known quantity for the measurement of a physical quantity is calted a unit.
b) Non-luminous objects emit light of their own.
c) Light does not bend round the corners of an object.
d) Glass is an opaque object.

e) The poles of a magnet can be separated.
f) Magnetic property of a magnet is lost if it is heated strongly.
g) There will be no flow of circuit through an open circuit.
h) A solar cell converts electrical energy into solar energy.
i) Air occupies space.

i) Microorganisms can break down even non-biodegradable waste.

4. Select the correct option.

a) ldentify the unicellutar organisms.

i) amoeba

iii) tree

b) The motion of a fan is an example of
i) rectilinear motion

iii) periodic motion

(l0xl marks)

c) An object that allows light to pass through it is

i) opaque ii)
iii) translucent ir)

d) Which of the following material is magnetic?

ii) man

iv) all the above

iD

iv)

curvilinear motion

none ofthe above

transParent

none ofthe above

wood

all the above

i) iron

iii) talcum powder
ii)

iv)



e) Which of the following will not conduct electricity?

Q The change of water vapours into water on cooling is called

i) copper

iii) wood

i) evaporation

iii) transpiration

i) thermosphere

iii) troposphere

i) carbon

iii) nitrogen

i) Living organisms need oxygen for

i) photosynthesis

iii) respiration

ii) aluminium
" iv) al! the above

g) The atmospheric layer where the various weather phenomena occur is

ii) condensation

iv) none of the abor"

ii) stratosphere

iv) mesosphere

ii) oxygen

iv) iron

ii) combustion

iv) none of the above

ii) vermicompostint

iv) allthe above

h) Which of the following element is not a component of airl

j) Which are natural ways of increasing soil fertility?

i) composting

iii) adding fertilizers

Answer the following guestions.

a) Why is nutrition an important characteristic of a living organisml

b) What are Sl units of measurement and why are they needed?

c) Write the steps for correctly measuring the length of a piece of cloth.

d) What is a shadow? Discuss the characteristics of a shadow.

e) What do you mean by reflection of light?

f) Differentiate between matnetic and non-magnetic materials. Give examples.

g) What is an etectric circuit? Explain with an example.

h) Discuss various methods by which we can conserve water.

i) Explain the process by which the amount of oxygen in the atmosphere is balanced.

j) What is composting and how is it useful?

(10x2 morks)


