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PREFACE
S. Chand’s Science is a series of 3 books which has been written in accordance with the curriculum of NCERT 
and CBSE. While developing the contents the CCE guidelines of CBSE have been kept in mind. 

The philosophy of the text is to integrate the Science with innovative technology and co-relate it with 
children’s own experiences from their everyday life.

Many simple activities have been incorporated in the text to clarify the concepts wherever necessary. 
The apparatus required for the activities is minimal and easy to make which can be comfortably improvised 
by the students themselves according to requirements. The activities will help the students in developing 
skills such as presentation, reasoning and drawing inferences. 

Effort has been made to help the students to recapitulate with the help of useful questions in every 
unit of the chapter. At the end of each chapter long and short answer type questions, fill-in the blanks, 
MCQs have also been given as per CCE guidelines. The series will help students to: 

 develop a curiosity about their surroundings and the world and learn to find answers to their 
questions.

 develop further the instinct of critical thinking which the child is supposed to attain in pre-school 
exposure. 

 understand the importance of interdependence between living and non-living things and realise the 
importance of harmony in the natural world. 

 learn about the concept of good health and hygiene.

 adapt to a world that is increasingly more influenced and shaped by scientific developments and 
thinking and develop the ability to communicate scientific observations and technological processes 
clearly. 

Colourful illustrations portraying real-life situations have been given to help the students to enhance 
the presentation of concepts and make them more meaningful and clear to the students. Meticulous care 
has been taken to make the series error-free still constructive feedback from teachers and users is welcome 
which will help us to make the series more user-friendly and error-free. 

The authors are greatly indebted to S. Chand & Company Ltd., the reputed Publishers of innumerable 
books for giving them the opportunity to publish their series and putting their faith in the series. The authors 
are especially thankful to the Editorial department of S. Chand for all help and support in the publication of 
this series.

AUTHORS 

Disclaimer : While the authors of this book have made every effort to avoid any mistake or omission and have used their skill, expertise and knowledge to the best 
of their capacity to provide accurate and updated information. The authors and S. Chand do not give any representation or warranty with respect to the accuracy or 
completeness of the contents of this publication and are selling this publication on the condition and understanding that they shall not be made liable in any manner 
whatsoever. S. Chand and the authors expressly disclaim all and any liability/responsibility to any person, whether a purchaser or reader of this publication or not, in 
respect of anything and everything forming part of the contents of this publication. S. Chand shall not be responsible for any errors, omissions or damages arising out 
of the use of the information contained in this publication.
Further, the appearance of the personal name, location, place and incidence, if any; in the illustrations used herein is purely coincidental and work of imagination. Thus 
the same should in no manner be termed as defamatory to any individual.



Sub-theme Questions      Key concepts Resources Activities/Processes

1.  FOOD

Food
from
where

How do plants get their 
food?

Autotrophic and 
heterotrophic nutrition; 
parasites, saprophytes; 
photosynthesis.

Coleus or any other 
plant with variegated 
leaves, alcohol, iodine 
solution, kit materials

Need for l ight, green leaf for 
photosynthesis, looking at any 
saprophyte/parasite and noting 
differences from a green plant.

Utilization of
food

How do  p lants  and 
animals utilize their food?

Ty p e s  o f  n u t r i t i o n , 
nutrit ion in amoeba 
and human,  beings, 
Digestive system–human, 
ruminants;  types of 
teeth; link with transport 
and respiration.

Model of human teeth, 
charts of alimentary 
canal, types of nutrition 
etc., chart and model 
of amoeba. The story 
of the stomach with 
a hole.

Effect of saliva on starch, permanent 
slide of Amoeba.
Role play with children.

2.  MATERIALS

Materials
of daily use

Do some of our clothes 
come f rom an imals 
sources? Which are 
these animals? Who 
rears them? Which part 
of the animals yield 
the yarn? How is the 
yearn extracted? What 
kinds of clothes help us 
to keep warm? What 
is heat? What is the 
meaning of ‘cool’/cold’ 
and ‘warm’/‘hot’?
How does heat f low 
from/to our body to/
from the surroundings?

Wool, silk — animal 
fibres. Process of 
extraction of silk; 
associated health 
problems.

Heat flow; temperature.

Samples of wool and 
silk; brief account of 
silkworm rearing and 
sheep breeding

Potassium
permanganates, metal 
str ip  or  rod,  wax, 
common pins, spirit 
lamp, matches,
tumblers.
Thermometer, etc.

Collection of different samples of 
woolen and silk cloth. Activities to 
differentiate natural silk and wool 
from artificial fibres. Discussion.

Experiment to show that ‘hot’ and 
‘cold’ are relative.
Experiments to show conduction, 
convection and radiation.
Reading a thermometer.

Different
kinds of
materials

Why does turmeric stain 
become red on applying 
soap?

C l a s s i f i c a t i o n  o f 
substances into acidic, 
b a s i c  a n d  n e u t ra l ; 
indicators.

Common substances 
like sugar, salt, vinegar 
etc, test tubes, plastic 
vials, droppers, etc.

Testing solutions of  common 
substances like sugar, salt, vinegar, 
lime juice, etc. with turmeric, litmus. 
china rose.
Activity to show neutralisation.

How
things
change/react
with one
another

What gets deposited on 
a tawa/khupi/kudal if left 
in a moist state?
Why does the exposed 
surface of a cut brinjal 
become black? Why is 
sea water salty? Is it 
possible to separate salt 
from sea water?

Chemical substances; in a 
chemical reaction a new 
substance is formed.

Substance can be 
separated by 
crystallization.

Test tubes, droppers, 
common pins, 
vinegar, baking 
powder, CuSO4, etc.

Urea, copper sulphate, 
alum etc, beaker, spirit 
lamp, watch glass, 
plate, petri dish, etc.

Experiments involving chemical 
reactions l ike rusting of iron, 
neutralisation (vinegar and baking 
soda), displacement of Cu from 
CuSO4, etc.
Introduce chemical formulae without 
explaining them.
Making crystals of easily available 
substances like urea, alum, copper 
sulphate, etc. using supersaturated 
solutions and evaporation.

SYLLABUS



3.  THE WORLD OF THE LIVING

Surroundings
affect the
living

Why are nights cooler? 
How does having winters 
and summers affect soil? 
Are all soils similar? Can 
we make a pot with sand? 
Is soil similar when you 
dig into the ground? 
What happens to water 
when it  fal ls on the 
cemented/bare ground?

Climate, soil types, soil 
profile, absorption of 
water in soil, suitability 
for crops adaptation 
of animals to different 
climates.

Data on earth, 
sun-size, distance, 
etc, daily changes 
in temperature, 
humidity from the 
newspaper, sunrise, 
sunset, etc.

G ra p h  fo r  d a i l y  c h a n ge s  i n 
tempeature, day length, humidity 
etc.; texture of various soils by 
wetting and rolling; absorption/
percolation of water in different soils, 
which soil can hold more water.

The breath
of life

Why do we/ animals 
breathe? Do plants also 
breathe? Do they also 
respire? How do plants/
animals live in water?

Respiration in plants and 
animals.

Limewater,
germinating
seeds, kit
materials.

Experiment to show plants and 
animals respire rate of breathing; 
what do we breathe out?
What do plants ‘breathe’ out?
Respiration in seeds; heat
release due to respiration.
Anaerobic respiration, root
respiration.

Movement of
substances

How does water move 
in plants? How is food 
transported in plants. 
Why do animals drink 
water?
Why do we sweat?
Why and how is there 
blood in all parts of the 
body? Why is  blood 
red? Do all animals have 
blood? What is there in 
urine?

Herbs, shrubs, trees; 
Tr a n s p o r t  o f  f o o d 
and water in plants; 
circulatory and excretion 
sys te m  i n  a n i m a l s ; 
sweating.

Twig, stain; 
improvised
stethoscope;
plastic
bags, plants, egg, 
sugar, salt, starch, 
Benedict’s
solution, AgNO3 
solution.

Translocation of water in stems, 
demonstration of transpiration,
measurement  of  pu lse  rate , 
heartbeat; after exercise, etc.
Discussion of dialysis, importance; 
experiment on dialysis using egg 
membrane.

Multiplication
in plants

Why are some plant parts 
like potato, onion swollen 
— are they of any use to 
the plants? What is the 
function of flowers?
How are fruits and seeds 
formed?
How are they dispersed?

Vegetative, asexual and 
sexual reproduction in 
plants, pollination— 
cross, self pollination; 
pollinators, fertilization, 
fruit, seed

Bryophyllum leaves. 
potato, onion, etc.; 
yeast powder, sugar.

Study of tuber corm, bulb, etc.; 
budding in yeast; T.S./L.S. ovaries, 
w.m. pollen grains, comparison of 
wind pollinated and insect pollinated 
flowers; observing fruit and seed 
development in some plants; 
collection and discussion of fruits/
seeds dispersed by different means.

4.  MOVING THINGS, PEOPLE AND  IDEAS

Moving
objects

Why do people feel the 
need to measure time? 
How do we know how fast 
something is moving?

Appreciation of idea of 
time and need to measure 
it. Measurement of time 
using periodic events.
Idea of speed of moving 
objects–slow and fast 
motion along a straight 
line.

Daily-life experience; 
metre scale, wrist 
watch/stop watch, 
string, etc.

Observing and analysing motion (slow 
or fast) of common objects on land, in 
air, water and space. Measuring the 
distance covered by objects moving on 
a road in a given time and calculating 
their speeds Plotting distance vs. time 
graphs for uniform motion.
Measuring the time taken by moving 
objects to cover a given distance and 
calculating their speeds Constancy of 
time period of a pendulum.



5. HOW THINGS WORK

Electric 
current 
and
circuits

How can we conveniently 
represent in electric 
circuit?
Why does a bulb get hot?
How does a fuse work?
How does the current in 
a wire affect the direction 
of a compass needle?
What is an
electromagnet?
How does an electric bell 
work?

Electric circuit symbols 
for different elements of 
circuit.
Heating effect of current
Principle of fuse
A current-carrying wire 
has an effect on a magnet.
A current-carrying coil 
behaves like a magnet.
Working of an electric 
bell.

Recollection of earlier 
activities.
Pencil and paper
Cells, wire, bulb.
Cells, wire bulb or LED, 
aluminium foil.
W i r e ,  c o m p a s s , 
battery.
Coil, battery, iron nail.
Electric bell.

Drawing circuit diagrams
Activities to show the heating effect 
of electric current.
Making a fuse.
Activity to show that a current 
carrying wire has an effect on a 
magnet.
Making a simple electromagnet. 
Identifying situations in daily life 
where electromagnets are used. 
Domonstration of working of an 
electric bell.

6. NATURAL PHENOMENA

Rain,
thunder
and
lightning

What causes storms? 
What are the effects of 
storms? Why are roofs 
blown off?

High-speed winds and 
heav y  ra infa l l  have 
disastrous consequences 
for human and other life

Experience;
newspaper
reports.
Narratives
stories

Making wind speed and wind 
direction indicators.
Activity to show “lift” due to moving 
air
Discussion on effects of storms and 
possible safety measures.

Light Can we see a source 
of light through a bent 
tube?
H ow  ca n  we  t h row 
sunlight on a wall?
What things give images 
that are magnified or 
diminished in size?
How can we make a 
coloured disc appear 
white?

Rectilinear
propagation of light

R e f l e c t i o n ,  c e r t a i n 
surfaces reflect light

Real and virtual images

White light is composed 
of many colours.

Rubber/plastic
tube/straw, any
source of light.
Glass/metal sheet
/metal  fo i l ,  white 
paper
Convex/concave
lenses and mirrors.

Newton’s disc.

Observation of the source of light 
through a straight tube, a bent tube.
Observing reflection of light on wall 
or white paper screen
Open ended activities allowing 
children to explore images made 
by different objects, and recording 
observations. Focussed discussions 
on real and virtual images. Making 
the disc and rotating it.

7. NATURAL RESOURCES
Scarcity
of water

Where and how do 
you get water for your 
domestic needs? Is it 
enough? Is there enough 
water for agricultural 
needs? 
What happens to plants 
when there is no enough 
water for plants? Where 
does a plant go when it 
dies?

Water exists in various 
forms in nature.
Scarcity of water and its 
effect on life.

Experience; media 
reports;
case material.

Discussions.
Case study of people living in 
conditions of extreme scarcity of 
water, how they use water in a 
judicious way.
Projects exploring various kinds of 
water resources that exist in nature 
in different regions in India;
variations of water availability in 
different regions.

Forest
products

What are the products 
we get from forests? 
Do other animals also 
benefit from forests? 
What wil l  happen if 
forests disappear?

Interdependence of 
plants and animals in 
forests.
Forests contribute to 
purification of air and 
wate

C a s e  m ate r i a l  o n 
forests.

Case study of forests.

Waste
Management

Where does dirty water 
from your house go? 
Have you seen a drain? 
Does the water stand in 
it sometimes? Does this 
have any harmful effect?

S e w a g e ;  n e e d  f o r 
drainage/sewer systems 
that are closed

Observation and
experience;
photographs.

Survey of the neighbourhood, 
identifying locations with open 
drains, stagnant water, and possible 
contamination of ground water by 
sewage.
Tracing the route of sewage in your 
building, and trying to understand 
whether there are any problems in 
sewage disposal.
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1
Nutrition in Plants

 1.1   NUTRITION 

All living things need food. Food is essential for both, plants and animals. Food is the source of 
energy for work and play, for body building material and other life functions. Obtaining food and its 
utilisation in the body is called Nutrition. The components of food that provide nourishment to the 
body are called nutrients. The nutrients may be different kinds of food.

 Nutrition can be defined as:
 • the science which deals with the study of nutrients,
 • the function of nutrients, and
 • the requirements of nutrients in our body.

Nutrition is an important life function of living organisms. We say that nutrition takes care of the 
body. While learning about nutrition, the first thing that comes to our mind is : FROM WHERE DO 
WE GET OUR FOOD?

Primary Sources of Food

Primary source of all the food on the earth is green plants. Green plants make food for themselves 
and for others as well. Animals eat food. Their food comes from green plants and from animal sources. 

Chapter

In this chapter you will learn about

•   Nutrition
•  How do plants  get their food ?

• Nutrition in plants

•  Autotrophic nutrition in plants
• Heterotrophic nutrition in plants
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 Fig. 1.1. Green plants make their own food.   Fig. 1.2. Non-green plants like Mushroom 
    do not make their own food.

Animals do not make their own food as the green plants do. Similarly, non-green plants, like 
mushrooms are unable to synthesize their own food. They obtain their food from other green plants, 
animals or the dead and decaying plant and animal bodies. Hence, there are basically two modes of 
nutrition.

MODES OF NUTRITION

 Autotrophic nutrition Heterotrophic nutrition
 (make their own food) (obtain their food from other sources)

 1. Autotrophic nutrition : This is found in green plants. Green plants make their own food with 
the help of chlorophyll, the green substance present in their leaves.

 2. Heterotrophic nutrition : This is found in non-green plants and the animals. They are unable 
to make their own food. They take their food from other sources.

 Test Your Learning Outcome  

 1. From where do we get our food ?
 2. Is this true that green plants are the primary 

source of food for all the organisms on this 
earth? Say ‘yes’ or ‘no’.

 3. What is autotrophic mode of nutrition? 

 4. Name the organisms which are capable of 
autotrophic nutrition.

 5. Why do animals and non-green plants 
resort to heterotrophic mode of nutrition ?

 6. Name one non-green plant.
 7. Why are green plants called autotrophs?

1.2 NUTRITION IN PLANTS

Most plants are green. Green plants synthesise food for themselves. Nutrition in green plants is 
therefore, known as autotrophic nutrition and the organisms capable of making their own food are 
termed as autotrophs (auto meaning self; trophe meaning food). Then, there are plants which are 
non-green. They do not have chlorophyll. Non-green plants are unable to synthesise their own food. 
They obtain their food from other green plants or some other sources. Nutrition in non-green plants 
and animals is known as heterotrophic nutrition and such organisms are termed as heterotrophs 
(hetero meaning different; trophe meaning food). On the basis of nutrition in plants they are grouped 
as : Autotrophic plants and Heterotrophic plants.
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Nutrition in plants

        Autotrophic         Heterotrophic

 1. Parasities 2. Saprophytes 3. Symbionts 4. Insectivores

1.3 AUTOTROPHIC NUTRITION IN PLANTS
Photosynthesis – Food Making Process in Plants

Green plants have green pigment (colour) in their leaves. In some plants, this green pigment may 
also be present in the stem and some other parts of the plant body. This green pigment is called 
chlorophyll. Chlorophyll is present in the form of tablets called chloroplasts.

Given below is a picture of a green leaf in section, showing green cells in the leaf. These green 
cells are called ‘mesophyll’ cells or simply mesophyll. Chloroplasts are shown in the picture as green 
dots inside mesophyll cells. Chloroplasts are geen tablet like structures containing green pigment  
called chlorophyll.

Fig. 1.3.  Section through a Leaf

Plant absorbs water from the soil with the help of their roots. This water is pushed up to the leaves 
through the stem. Leaves absorb carbon dioxide 
from the air around through pores called stomata 
(singular is stoma). Stomata are more on the 
underside of a leaf than on its upper surface. Light 
energy from sunlight is trapped by the chlorophyll, 
which is converted into chemical energy by the 
chloroplasts (green pigment). Energy from the 
sun combines with water and carbon dioxide in 
the presence of chlorophyll to form food. This 
process in which sunlight energy joins with water 
and carbon dioxide in the presence of chlorophyll 
is known as photosynthesis (photo meaning light; 
synthesis meaning combining together).

Fig. 1.4.  Photosynthesis in green plants

Stoma Stoma Stoma Stoma

Intercellular spaces Epidermal cell

Palisade tissue

Spongy tissue
Mesophyll, the  
green tissue

Xylem Cuticular layer

Epidermal layerPhloem
Vein

Vein sheath

Water vapour
+

Oxygen
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In the process of photosynthesis, the first food product is sugar (glucose: C6H12O6) which is 
immediately transformed into starch. Alongwith the production of glucose, oxygen is given out during 
the process. This oxygen comes out into the air, maintaining the level of the oxygen in the air.

The process of photosynthesis is completed as follows :

The complete process of photosynthesis is quite a complicated one. It is represented by a simplified 
formula as given above. As only the green plants produce food, all the organisms depend on green 
plants for their food. Green plants are therefore, referred as producers.

 ADDITIONAL LEARNING
Why are plants Green?

Sunlight is composed of three basic colours: green, blue and red. Green part of the sunlight 
is reflected by the chloroplasts, which is seen by us. This gives green colour to the plants. It 
is the blue and the red part of the sunlight which is used in the process of photosynthesis.

You may not confuse the three basic colours of light with the seven colours of rainbow 
(VIBGYOR). All other colours in a rainbow are the product of combination of the three basic 
colours.

Essentials of Photosynthesis
Conditions necessary for photosynthesis are :

 (a) Presence of chlorophyll in the leaves
 (b) Availability of sunlight
 (c) Water and 
 (d) Carbon dioxide

The products of photosynthesis are :

 1. Food : Sugar is the first product of photosynthesis as food. Sugar is immediately converted into 
starch which is stored in the leaves. Both, sugar and starch are carbohydrates (compounds of 
carbon and water).

 2. Oxygen : Oxygen is given out during photosynthesis which goes into the air.
 3. Water vapour : given out also goes into the air.

Working of stoma : Each stoma (plural is stomata) includes 
two bean shaped guard cells surrounding a pore. Guard cells 
regulate the opening and closing of the stomatal pore. When 
guard cells are turgid (full of water) they bulge out leaving the 
pore open. When the guard cells are flaccid (on losing water) 
they come close to each other, closing the stomatal pore. 
Stomata remain open when there is enough light and water. 
Open stomata help carbon dioxide to enter the green cells in 
the leaf and help oxygen to come out of the leaf. 

Fig. 1.5.  Working of stoma

Guard cellsGuard cells

Chloroplast

Stoma

Vacuole

Closed stomaOpen stoma
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Under normal conditions stomata on green leaves remain closed at night and open during daytime. 
Commonly, stomata open in the morning and close towards evening.

    LEARN THAT
 1. Photosynthesis takes place only during daytime in the presence of light.

 2. Stomata on leaves remain open during day and close at night.

 3. Carbon dioxide from air is taken in the green leaves during daytime through 
stomata.

 4. The first food product of photosynthesis in plants is sugar (glucose) which is 
immediately converted to starch. Starch is the first visible stored food in a leaf.

 5. Oxygen is given out during photosynthesis which makes the air fresh.

 6. Plants loose water in the form of water vapour through stomata and the general 
surface of the plant body through day and night. Loss of water from the plant body 
is called transpiration.

Important characteristics of green plants

Normally, water and carbon dioxide do not combine outside the body of the green plants to make 
food. There is no mechanical process to synthesize food. Synthesis of food is possible ONLY with the 
help of chlorophyll and trapped solar energy. This is why chlorophyll is known as a miracle substance.

  Test Your Learning Outcome 
1. What do you understand by : (a) Auto-

trophic plants, (b) Heterotrophic plants?

2. Name the substance which helps the green 
plants in making their own food.

3. What is chloroplast and what is chlorophyll?

4. In which part of the plant body do we find 
chlorophyll?

5. Describe in brief the process of photo-
synthesis.

6. Give the word formula of the process of 
photosynthesis.

7. What role is played by the chlorophyll in 
the process of photosynthesis?

 8. Why green plants make food only during 
daytime or when light is available to 
them?

 9. What name has been given to the pores 
on green leaves through which they 
absorb carbon dioxide from the air 
around?

 10. What is the role of guard cells in a stoma?

 11. Name the FIRST food product of 
photosynthesis in a green leaf.

 12. Name the First visible stored food 
produced during photosynthesis in a leaf.
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1. Why do we consider chlorophyll a ‘miracle 
substance’?

2. Is it possible to extract chlorophyll from a leaf, 
put it in a machine and make food?

3. Is chlorophyll soluble in water?

4. Name the liquid in which chlorophyll is 
soluble.

5. What do you understand by ‘bleaching of a 
leaf’?

6. How to destarch a leaf ?

  ADDITIONAL LEARNING
1. Carbohydrates like sugar and starch are the primary products of photosynthesis. Plants 

synthesise oils and proteins from carbohydrates. Proteins are the compounds of carbon, 
hydrogen, nitrogen, oxygen, sulphur and may be phosphorus. Plants obtain nitrogen 
from soil and use it for protein synthesis. Proteins are essential for the growth in plants. 
Synthesis of oils and proteins may take place in plants in the absence of sunlight and in 
non-green cells also.

2. Photosynthesis is an air purifying process. Green leaves on plants take in carbon dioxide 
from the air and give out oxygen (fresh air).

       ACTIVITY 1
 To learn about chlorophyll

1.  Take some green leaves from a soft plant like Spinach or Tulsi. Smear these leaves on a dry white 
sheet of paper. The smeared leaf leaves behind a green mark on the paper. This green mark is 
from chlorophyll present in the leaves.

2.  Take some green leaves from soft plants. Soak them in water in a bowl. Keep them in water for 
a day. Look for the colour of the water. Water remains colourless. Green colour from the leaves 
does not come out in water. This shows that chlorophyll is not soluble in water.

3.  Take some green leaves and boil them in water for about 3 to 5 minutes. Transfer the boiled leaves to 
another bowl with spirit (alcohol). Observe the leaves and the colour of the spirit after sometime.

 Chlorophyll comes out from the green cells of the leaves into the spirit leaving behind colour-
less leaf. The colour of the spirit becomes pale green. This shows that chlorophyll is soluble in 
alcohol (spirit).

Bleaching of a Leaf:

When all the chlorophyll from the boiled leaf has come out into the spirit, the leaf is left colourless. 
The process of decolouring a green leaf by boiling and placing it in alcohol is called the bleaching 
of a leaf.

Destarching of a Leaf:

A green plant synthesise food during day. The leaves are filled with starch. During night this 
starch from the leaves moves to the growing points and the storage organs. Before daybreak the 
leaves are left starch-freee (destarched).

For experimenting when a green potted plant is kept in a dark chamber for a few hours, its leaves 
are destarched.

 Test Your Learning Outcome
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