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Figure 2.8  Foods rich in fats

Fats 
What do cooking oil, butter, ghee, meat, milk, cream and cheese have in common?  
These foods are rich in fats. Fats from animals can be found in butter, ghee, cheese, 

cream, milk, and fatty meat and fish. Fats from plants can be found in nuts, margarine 

and cooking oils such as olive oil and corn oil. Fats can be stored in our body. They serve as a supply of energy when our food 

consumption is low. Fats stored under our skin keep us warm. Fats also help

our body absorb other nutrients, such as fat-soluble vitamins. We need fats

for our nervous system to function properly.

Proteins 
Foods such as fish, meat, eggs, cheese, nuts, beans 
and milk are rich in proteins. 
Like carbohydrates, proteins also supply us with 
energy. However, the main function of proteins is to 
make cells, tissues, enzymes and hormones (chemical 
substances that affect our growth and development, 
and how our body works).  
Proteins are essential for the growth and repair of 
worn-out parts of our body. Therefore, growing 
children need plenty of proteins. 

  Try It Out
Animal products are a common source of proteins in people’s diet. Are you or anyone 

you know a vegetarian or a vegan? Find out the difference between them and the types 

of food they eat to include proteins in their meals. You may use the Internet or other resources in your search.

Figure 2.7  Foods rich in proteins.
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CHAPTER 4
We can smell the aroma 

of freshly baked bread and 

pastries when we pass by a 

bakery. What makes up the 

aroma? How does the aroma 

travel from the bread and 

pastries to us? Why does the 

aroma become less strong 

after some time?

MORE ABOUT THE 
PARTICLE THEORY

WHAT WILL 
YOU LEARN 
IN THIS 
CHAPTER?
•  Use the particle 

theory of matter to 

explain diffusion.

•  Use the particle 
theory of matter 
to explain the 
properties of solids, 

liquids and gases, 

and the changes
of state. 

•  Use the particle 
theory of matter 
to explain gas 
pressure.
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 is a comprehensive, three-level science programme aligned to the 
Cambridge Assessment International Education lower secondary curriculum. The series 
uses the constructivist-inquiry approach to offer a learner-centred solution that helps 
students acquire scientific concepts, processes and skills. The use of spiral progression 
allows students to revisit concepts and skills at different stages with increasing depth in 
order to build a strong foundation.

The materials make use of exciting photographs, infographics, inquiry questions and 
activities to make science engaging and enjoyable. Interactive Augmented Reality (AR) 
models have been included at certain junctures to make science come alive for students.

Chapter Opener
A short write-up, with trigger questions 
and a stunning photograph, to provide 
an engaging introduction to the chapter. 
Teachers and students can use the 
learning outcomes under ‘What will you 
learn in this chapter?’ as a checklist to 
check students’ understanding.

Short activities or questions to provide 
opportunities for student-centred learning

PREFACE
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Humans are able to hear sounds within the range of 20 Hz to 20 000 Hz. Sounds with 

frequencies below 20 Hz are called infrasounds. Sounds with frequencies above 

20 000 Hz are called ultrasounds. Both infrasound and ultrasound cannot be detected 

by human ears.

  Science Bytes

As a person ages, 

he or she loses 

the ability to hear 

sounds of high 

frequencies. Based 

on this, a company 

developed a product 

that emits sounds 

of high frequency, 

like the buzzing of 

mosquitoes. This is 

to help shopkeepers 

disperse young 

people loitering in 

front of their stores. 

Young people can 

hear the sounds of 

high frequencies 

and will find them 

annoying. Adults 

cannot hear these 

sounds and are 

therefore unaffected.

  Think About It

Different animals can hear sounds within different ranges of frequencies.

Animal
Approximate 

range in Hz
Animal

Approximate 

range in Hz

Human 20–20 000 Bat 2000–110 000

Dog 67–45 000 Beluga whale 1000–123 000

Cat 45–64 000 Elephant 16–12 000

Cow 23–35 000 Goldfish 20–3000

Rabbit 360–42 000 Bullfrog 100–3000

Mouse 1000–91 000 Chicken 125–2000

Study the table above and answer these questions.

1      Which two animals can hear sounds of the highest frequencies? What is this kind of 

sound called?

2   Which animal can hear low-pitched sounds that humans cannot?

3   Which animal can hear the

 a widest range of sounds;

 b narrowest range of sounds?

4   A dog can hear a dog whistle, which is a type of whistle that emits sounds that a 

human cannot hear. What is the range of frequencies of a dog whistle?

In pairs, share your answers.

Figure 9.11  Giraffes use infrasound to 

communicate with one another over long distances.

Figure 9.12  An ultrasound machine uses high-frequency 

sound waves to produce images of our internal body structures.

171Sound
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To observe the diffusion of gases, invert a gas jar of air over a gas jar of brown bromine. 

Remove the gas jar covers. Predict what will happen.

air

gas jar 
covers

bromine

 Before diffusion  After diffusion

Figure 4.10  Diffusion of bromine in air

After some time,

the colour inside 

both gas jars 

appears brown.

The particles of 

bromine and air 

diffuse and mix 

together. They 

have moved from a 

more concentrated 

region to a less 

concentrated region.

gas jar 
covers 
removed

air and 
bromine

To observe the diffusion of watercolour paints or dyes in water, add a few drops of 

watercolour paints or dyes of different colours into some water. Do the paints or dyes 

spread out and mix with water after some time?

After some time,

the solution appears 

orange. The particles 

of the dyes and 

water diffuse and mix 

together. They are now 

evenly spread out.

 Before diffusion  After diffusion

dyes 
and 
water

Figure 4.11  Diffusion of dyes in water

 Caution

Bromine is poisonous 

and should be handled 

with care. Do this 
experiment in a fume 

cupboard in the school 

laboratory.
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Figure 8.4  The car is following the speed limit of vehicles on the road. 

  Science Bytes
Animals move differently at different speeds. They need to move efficiently to obtain 

food or escape from danger.

Turtle
1.0 m/s

Lizard
9.0 m/s

Flying fi sh
10.0 m/s

Dragonfl y
22.0 m/s

Cheetah
26.7 m/s

Ostrich
18.0 m/s

Figure 8.3  
Approximate speeds of some animals

Have you seen a speed limit sign by the side of the road? For example, the speed limit 

sign in Figure 8.4 warns drivers to not travel above 70 km/h at any instant. 
The traffic authority places speed limit signs to limit the speed of vehicles on the road, 

in order to enhance road safety. The traffic authority can set up speed cameras along 

the road to ensure motorists do not drive above the speed limit.Motorists can check their speed at any instant from the speedometers in their vehicles. 

The speed of an object at a particular instant is known as its instantaneous speed.

   Speed limit sign
   Speedometer showing the instantaneous speed of the car
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Precautions for handling 
chemical substances or 
other materials

Interesting information 
related to the concepts 
taught to pique students’ 
interest and engage them

Questions to encourage critical 
thinking and support the 
constructivist-inquiry approach
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Figure 7.18  The Colosseum in 

Italy is affected by acid rain.

Here is another example of the reaction between acids and carbonates to produce 

carbon dioxide. Dilute sulfuric acid reacts with calcium carbonate to produce the salt 

calcium sulfate, carbon dioxide and water.

Dilute sulfuric acid + Calcium carbonate  Calcium sulfate + Carbon dioxide + Water

Figure 7.17 shows some examples of objects made up largely of calcium carbonate.

Figure 7.17  Examples of objects which are made up largely of calcium carbonate

Marble

Chalk

Eggshells

OBJECTS 
MADE UP 

LARGELY OF
CALCIUM 

CARBONATE

Marble

Seashell

The Colosseum in Italy is made of marble, limestone and other materials. It is being 

damaged by acid rain and other pollutants. What happens when acid rain falls on the 

marble and limestone?

  Key Points

•  The reactions 
between these 
substances are 
examples of 
chemical reactions 

caused by mixing.

 –  Acids and 
certain metals

 –  Acids and 
carbonates

 – Acids and alkalis

•  When a dilute acid 

reacts with certain 

metals, hydrogen 
gas is produced. 
Hydrogen gas 
extinguishes a 
lighted splint with a 

‘pop’ sound.
•  When a dilute 

acid reacts with 
carbonates, carbon 

dioxide gas is 
produced. A white 

precipitate is formed 

when carbon dioxide 

passes through 
limewater.

137
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SCIENCE TODAY

Do you send and receive a lot of information through your mobile phone and computer? Do you watch shows on the television using the Internet?

An increasingly vast amount of information or data you receive on your mobile phone, computer and television set is transmitted through the Internet at incredibly high speeds. 

This is made possible by the invention of fibre optic cables. These cables are made of thin strands of glass fibres. They allow light pulses to pass through. The light is repeatedly reflected as it passes through the glass fibres.
The light pulses carry digital information. As light travels at a high speed, the digital information can be sent over long distances around the world quickly.

The light pulses will reach the devices, e.g. computers and television sets, connected to the Internet. When this happens, the light pulses are converted into information that the devices can interpret and display on the screens.
There are other applications of fibre optics in other industries. You may use the Internet to find out more about them.

Fibre Optic Cables

Figure 10.13  Optical 
fi bre information 
technology equipment 
in a data centre

Figure 10.12  
Fibre optic 
cables transmit 
information at a 
high speed.

www.mceducation.com
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1  a Differentiate between magnetic and non-magnetic materials.
 b Classify these materials into two groups — magnetic and non-magnetic materials.aluminium cobalt glass gold iron nickelpaper plastic rubber silver steel wood

2  State whether each of these statements is ‘True’ or ‘False’. Then correct any false statements.

 a Magnets attract magnetic materials and repel non-magnetic materials.
 b Magnets can attract all types of metals. c Magnetic attraction is a pull and magnetic repulsion is a push.

 d If a magnet attracts a rod, you can conclude that the rod is a magnet.
 e Steel is usually used to make an electromagnet.3   A piece of paper is held between a bar magnet and a steel clip. The magnet attracts the steel clip.

 
 

S

N

magnet

paper

steel clip

 
Figure 11.35  The magnet attracts the steel clip through a piece of paper.

 What can you infer from this observation?
4   Explain why a freely suspended magnet comes to rest in the North-South direction. Explain how this is used in a 

compass for navigation.
5  a What is the magnetic field of a magnet?  b How can the magnetic field lines of a bar magnet be observed?

REVIEW QUESTIONS
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REVIEW QUESTIONS
End-of-chapter questions to test and 
evaluate students’ understanding of 
the concepts learnt

A recent article to showcase the current 
application of the concepts taught

A summary of the key concepts 
learnt in each section
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1   Imagine you are at a restaurant. From this menu given to you, choose a meal that is balanced and explain why it is 

balanced.

THINK-TANK

Figure 2.36  Menu

Food
Average 

energy in kJ
(per serving)

Sausage roll ........................................... 1700Baked beans ......................................... 1500Pizza ..................................................... 1300Chicken rice .......................................... 2300Curry chicken rice .................................. 2500Butter rice .............................................. 3000Lamb chop ............................................ 3200Chips ..................................................... 1500Chicken chop ........................................ 3000Bread with butter ................................... 1400Scrambled eggs ...................................... 500Milk ......................................................... 700Chicken noodles ...................................... 800Cheddar cheese ...................................... 900Cottage cheese ....................................... 100Ice cream ................................................ 500Rice pudding ........................................... 700Apple pie ................................................. 800Yoghurt ................................................... 300Jelly ......................................................... 200Tea with milk and sugar ........................... 200 Coffee with milk and sugar ...................... 200Lemonade ............................................... 700Apple ....................................................... 200Banana .................................................... 300Grapefruit ................................................ 100

MENU
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  Try It Out

Imagine yourself as a tiny particle of a gas

given off by a loaf of freshly baked bread

at a corner of an empty room. As a class,

try a random walk to simulate diffusion. 

1   Stand at the corner of the room,

where the imaginary bread is.

2   Take note of your original position

and start to walk randomly in the room.

Change to a new direction for every step

that you take.

3  Continue to walk for one minute.

4   Are you and your classmates spread out more evenly in the room after

one minute? 
Have you and your classmates diffused, that is, spread out from a region of higher 

concentration to a region of lower concentration?

5   Take note of your new position. Are you far away from or near your

original position?

Diffusion also takes place in liquids. An example is shown in Figure 4.9.

Figure 4.9  Diffusion of potassium manganate(VII) in water

The particles are 

evenly spread out 

eventually. The 

solution becomes 

uniformly purple.

The particles 
of potassium 
manganate(VII) 

diffuse slowly in 

the water. 

The particles 
of potassium 
manganate(VII) are 

more concentrated 

at the bottom at first. 

At the
start

After
30 minutes

After
24 hours

water

potassium 
manganate(VII)

particle 
of water

particle of 
potassium
manganate(VII)

1 2 3

Figure 4.8  Role playing 

the diffusion of particles

Scan this page to 

view the diffusion of 

potassium manganate 

(VII) in water. 
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THINK-TANK
Challenging questions to encourage 
students to apply the concepts learnt 
and nurture higher-order thinking skills

Follow these steps to view the AR models:

1 2 3 4 5

 Download the 
SnapLearn APP.

 Click on ‘Activate’.  Scan the barcode at 
the back of the book to 

download the AR content.

 Tap on the Science 
Ahead book cover to 

launch the AR scanner.

 Scan the pages 
featuring the AR icon to 
experience 3D models.

iOS 8.0 or Android 5.0 
and above

H
o

 P
eck Leng

Internatio
nal Lo

w
er S

eco
nd

ary S
tud

ent B
o

o
k 2

Ho Peck Leng

S C I E N C ES C I E N C ES C I E N C E

STUDENT BOOK

International
Lower Secondary

(S)ILS_SciAhead_TB2_Cover.indd   4 4/12/19   1:33 PM

Upgrade to the premium package in the SnapLearn APP for more AR models.
For AR-related queries, please contact: support@snaptolearn.com

Powered by  

Interactive 3D models that 
help to visualise concepts 
in a more engaging way

vi Preface

(S)ILS_SciAhead_TB2_Preface.indd   6 10/12/19   11:15 AM



Biology

1 Photosynthesis and Transport in Plants ......................................................1
 1.1  Photosynthesis 2
 1.2  Absorption and Transport of Water and Mineral Salts 6

2 Food and Digestion ............................................................................................ 13
 2.1  Nutrients in Food 14
 2.2  A Balanced Diet 22
 2.3  Digestion 25
 2.4  The Human Digestive System 28

3 Respiration and Circulation ............................................................................ 38
 3.1  Aerobic Respiration 39
 3.2  The Human Respiratory System 41
 3.3  The Human Blood Circulatory System 45
 3.4  Effects of Smoking 51
 3.5  Diet and Fitness 56

Chemistry

4 More About the Particle Theory ................................................................... 61
 4.1  The Particle Theory of Matter 62
 4.2   How Does the Particle Theory Explain the Properties of 

Matter and the Changes of State? 70
 4.3  How Does the Particle Theory Explain Gas Pressure? 74

5 Elements and Compounds .............................................................................. 79
 5.1  Elements 80
 5.2  Atoms and Molecules 83
 5.3  Metals and Non-metals 86
 5.4  The Periodic Table 89
 5.5  Compounds 91
 5.6  Properties of Compounds 96
 5.7  Forming Compounds 98

6 Mixtures .................................................................................................................104
 6.1  Mixtures 105
 6.2  Distinguishing Between Elements, Compounds and Mixtures 109
 6.3  Separating Mixtures 111
 6.4  Solutions 118
 6.5  Solubility 120

7 Simple Chemical Reactions .........................................................................126
 7.1  Physical and Chemical Changes 127
 7.2  Chemical Reactions 130
 7.3  Chemical Reactions Caused by Heat 133
 7.4  Chemical Reactions Caused by Mixing 135
 7.5  Identifying When a Chemical Reaction Has Taken Place 138
 7.6  Usefulness of Chemical Reactions 141

CONTENTS

viiContents

(S)ILS_SciAhead_TB2_content.indd   7 10/12/19   11:10 AM



Physics

8 Motion and Speed .............................................................................................147
 8.1  Speed 148
 8.2  Distance/Time Graphs 157

9 Sound......................................................................................................................165
 9.1  Hearing Sound 166
 9.2  Pitch and Frequency 170
 9.3  Loudness and Amplitude 173
 9.4 Tracing Sound Waves 175

10 Light ........................................................................................................................181
 10.1  Nature of Light 182
 10.2  Shadows 188
 10.3  Reflection of Light 190
 10.4  Refraction of Light 196
 10.5  Dispersion of White Light 199
 10.6  Coloured Lights 202

11 Magnetism ............................................................................................................209
 11.1  Magnets and Magnetic Materials 210
 11.2  Magnetic Field 217
 11.3  Electromagnets 219
 11.4  Uses of Electromagnets 223

Glossary ..........................................................................................................................229

Reproduction and Development*
*Online chapter, available for teachers to download

*Online resources available at: www.MCEduHub.com

viii Contents

(S)ILS_SciAhead_TB2_content.indd   8 10/12/19   11:10 AM



CHAPTER 1
Look at how tall this Kapok tree is compared to the person 
standing next to it!

The tree grew from a tiny seed into a tall tree. Where did 
its gain in mass come from? How does it get its food and 
energy?

The roots of the tree absorb water from the soil. How does 
water from the soil reach the leaves that are high up on 
the tree?

PHOTOSYNTHESIS AND 
TRANSPORT IN PLANTS

WHAT WILL 
YOU LEARN 
IN THIS 
CHAPTER?
•  Explore how carbon 

dioxide, water and 
light are needed for 
photosynthesis.

•  Explore how 
photosynthesis 
produces biomass 
and oxygen.

•  Describe how 
water and mineral 
salts are absorbed 
and transported in 
flowering plants.

1Photosynthesis and Transport in Plants
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Five years later, he weighed the 
tree and the soil again. He found 
that the willow tree had gained a 
lot of mass, but the soil had lost 
very little mass. 

1.1  PHOTOSYNTHESIS
Look at the piece of log in Figure 1.1. Where did it get its 
mass from?

The log was cut from a tree. The tree needed food and 
energy to grow and make new cells and tissues in order 
to gain mass. Matter that is made up of cells and tissues 
is called biomass. 

In the past, people thought that plants obtained food from 
the soil. In the 1600s, a Belgian physician, Jan Baptist 
van Helmont carried out an experiment on plant growth 
(Figure 1.2). 

Figure 1.1  The log has mass as it 
is made up of cells and tissues.

Figure 1.2  Helmont’s experiment on plant growth

Helmont’s experiment demonstrated that the gain in the mass of the willow tree did not 
come from the soil. However, he wrongly concluded that the gain in the mass of the 
willow tree came from the water it was given.

Today, we know that plants do not get food from the soil. Plants make food in 
the presence of light using carbon dioxide and water through a process called 
photosynthesis. The gain in mass as a plant grows comes from the food that the 
plant makes. 

Helmont weighed a young 
willow tree and some dry 
soil. The willow tree was then 
planted in the pot of dry soil. 
The soil was watered regularly.

young willow tree 
weighing 2.3 kg

dry soil weighing 
90.6 kg

adult willow tree weighing 76.7 kg

dry soil weighing 90.7 kg

potpot

five years 
later

1 2

2 Chapter 1
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Figure 1.3 shows the substances needed and produced by the plants when they 
make food. 

Carbon dioxide and water are converted into sugar and oxygen in the presence of light 
during photosynthesis. The process can be summarised using this word equation:

presence of light
Carbon dioxide + Water Sugar + Oxygen

Most leaves are green because they contain a green pigment called chlorophyll that is 
able to capture sunlight. Light captured by the chlorophyll is used to make food during 
photosynthesis. 

WHAT ARE NEEDED AND PRODUCED 
DURING PHOTOSYNTHESIS? 

Figure 1.3  Plants make food during photosynthesis.

Water is absorbed through 
the roots of the plant from 
the soil or the surroundings.

Carbon dioxide from 
the air is taken in by 
the plant.

Food in the 
form of sugar 
is produced.

Oxygen is 
given out.

sunlight

3Photosynthesis and Transport in Plants

  Think About It

The leaves of this 
cactus have been 
reduced to spines. 
Does the cactus have 
chlorophyll? Can 
the cactus capture 
sunlight and carry out 
photosynthesis? 

In pairs, share your 
answers.

Figure 1.4  A cactus 
has modifi ed leaves 
known as spines.

spines

  Science Bytes

‘Photo’ means light, 
while ‘synthesis’ 
means combining 
simpler or smaller 
parts to make 
something more 
complex.
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Figure 1.5  Leaf submerged 
in warm water

Figure 1.6  Plants have 
stomata for gas exchange.

 bubbles

There are many tiny openings called stomata
[singular: stoma], usually found on the underside of a 
leaf. Gases enter and leave the plant through the stomata 
(Figure 1.6). That is why we see bubbles coming out from 
the underside of the leaf when it is soaked in warm water.

Carbon dioxide from the air enters the plant through 
the stomata. The carbon dioxide is used for 
photosynthesis. The oxygen produced during 
photosynthesis is used by the plant for an
essential life process called respiration. Excess 
oxygen leaves through the stomata. Plants lose 
water in the form of water vapour through the 
stomata too.

Plants use the energy in the sugar produced to stay alive.
The excess sugar made by plants is converted
to starch. Plants store starch in different parts.

How does carbon dioxide needed for 
photosynthesis enter the plants?

To find out, submerge a freshly plucked leaf in a 
basin of warm water. Do you see bubbles coming 
out from the underside of the leaf after some time?

  Think About It

Plants take in carbon dioxide and give out oxygen during photosynthesis. How is this 
important to other organisms and the environment?

In pairs, share your answers.

Figure 1.7  Chart showing parts of plants that store starch

Roots

Carrots Potatoes Unripe banana

Fruit SeedsStems

example example example example

Plant parts that store starch

 stoma

Rice

4 Chapter 1
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  Think About It

Do plants with
non-green leaves carry 
out photosynthesis? 
Explain your answer.

HOW DO WE KNOW IF A LEAF HAS 
MADE FOOD? 
If a leaf has made food, it will contain starch. We can use iodine solution to test and find 
out if starch is present in a leaf (Figure 1.8).

Figure 1.8  Using iodine solution to test for starch 

The leaves in Figure 1.9 have been tested for starch using iodine solution. Which leaf has 
made food?

  Try It Out

A potted plant was kept in the dark for 48 hours. 
One of its leaves was then covered with black 
paper, which had cut-out holes (Figure 1.10).

The plant was exposed to strong sunlight for 
several hours. The leaf covered with black paper 
was then plucked off and tested for starch using 
iodine solution.

Shade the part(s) of the leaf that would turn 
blue-black in the outline of the leaf shown in 
Figure 1.11.

Figure 1.11  Outline of leaf

Figure 1.10  Leaf covered with 
black paper that has cut-out holes

Plants make use of light energy from the Sun to make food during photosynthesis. The 
food produced by plants becomes the energy source for animals, which feed on the plants 
directly or indirectly. Thus, the energy stored in plants and animals is derived from the Sun.

  Key Points

• Matter that is made up of cells and tissues is called biomass.
•  Photosynthesis is the process by which plants use carbon dioxide and water in the 

presence of light to make food.
• The gain in mass as plants grow comes from the food that the plants make.
•  Plants make food in the form of sugar during photosynthesis. Oxygen is also 

produced during photosynthesis.
•  The leaves and some parts of a plant contain a green pigment called chlorophyll to 

capture sunlight.
•  Carbon dioxide, which is needed for photosynthesis, enters a plant through the 

stomata. Stomata are usually found on the underside of leaves.
•  Excess oxygen produced during photosynthesis leaves the plant through the stomata.
•  Excess sugar produced during photosynthesis is stored in different parts of a plant 

as starch.

leaf A

leaf B

Figure 1.9  Leaves covered 
with iodine solution

Figure 1.12  Some 
plants have non-green 
leaves. 

Iodine solution 
changes from 
brown to 
blue-black in 
the presence 
of starch.

Iodine solution is brown.
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1.2  ABSORPTION AND 
TRANSPORT OF WATER 
AND MINERAL SALTS 

HOW ARE WATER AND MINERAL 
SALTS ABSORBED BY FLOWERING 
PLANTS? 
Look at the root of the seedling in Figure 1.13. What do you think is the function of 
the tiny hairs growing out from the root? 

Besides holding the plants firmly to the ground, another function of roots is to 
absorb water and dissolved mineral salts from the soil or surroundings. The 
tiny hairs on the root are root hairs. The numerous root hairs greatly increase the 
surface area in contact with the water in the soil (Figure 1.14). Thus, water can be 
absorbed into the root much more quickly. 

Figure 1.13 Close-up view 
of the root of a seedling 

Figure 1.14  Absorption of 
water and mineral salts by 
root hair cells

root hair
root hair 
cell

soil particle
water

waterair

air

Water moves into the root hair 
cells when the soil has a higher 
concentration of water than the 
root hair cells. 

Dissolved mineral 
salts, such as nitrates 
and phosphates, are 
absorbed into the 
root hair cells when 
the soil has a higher 
concentration of the 
mineral salts than the 
root hair cells.
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  Try It Out

There are many interesting types of roots around us. Some grow in air or water instead 
of soil. 

Figure 1.15 The roots of this 
strangler fi g are ‘strangling’ the 
trunk of another tree.

Figure 1.16 Some parts of the roots of these 
mangrove trees are underground, some parts are 
submerged in water, and some parts are in the air.

Observe some unusual roots around you. Take photographs or make sketches of these 
unusual roots. Find out the names of the plants the roots belong to and why they have 
such unusual characteristics. 

Share your findings with the class.

  Science Bytes

Some roots store food made by the plants. Such roots are called storage roots. Many 
storage roots are commonly eaten by us as food. Have you eaten any of these roots? 

 Turnip

 Tapioca (cassava)  Sweet potato Beetroot

 Radish

Figure 1.17 Examples of storage roots 
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HOW ARE WATER AND MINERAL SALTS 
TRANSPORTED BY FLOWERING PLANTS?  
How do the water and mineral salts absorbed by the roots of the tall Kapok tree on 
page 1 reach the leaves at the top of the tree? 

In a road transport system, vehicles carry or transport passengers and goods along 
the roads from one place to another. Similarly, a plant with vascular tissues, such as a 
flowering plant, has a transport system to transport materials around the plant. 

The transport system of a flowering plant is made up of two networks of vessels 
— phloem and xylem. The phloem transports food made in the leaves during 
photosynthesis to the other parts of the plant. The xylem transports water and mineral 
salts from the roots to the other parts of the plant. The networks of vessels are often 
found side by side, forming vascular bundles (Figure 1.18). 

phloem

xylem

phloem lower 
epidermis

vein
xylem

stoma

upper 
epidermis

Figure 1.18 Cross-sections of parts of a plant, showing the vascular bundles

phloem

xylem

Xylem and phloem are found 
throughout the plant, from the roots 
to the stem and the veins in leaves.

After the water and mineral salts 
are absorbed by the root hairs, 
they move from cell to cell until they 
reach the xylem in the roots.
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Figure 1.21 Direction of movement of water 
and mineral salts moving up a xylem vessel 

Xylem vessels are made up of dead cells with thick and stiff walls at the side. 
The cells have lost their end walls. Thus, the cells join end to end to form a 
continuous tube, like a water pipe.  

Water and dissolved mineral salts move up the xylem vessel (Figure 1.21).
Why do water and mineral salts move up against gravity instead of flowing down?

Water and mineral salts are pulled up by the xylem vessels because of 
transpiration (Figure 1.22). 

remains of end wall 
that has been lost

thick and stiff wall

water and dissolved 
mineral salts water and mineral 

salts travel through 
the plant

  Try It Out

Observe a leaf. Do you see veins on it? Observe a leaf. Do you see veins on it? 

Figure 1.19 The veins on the leaf of 
a hibiscus have a net-like pattern.

Figure 1.20 The veins on the leaf of a bamboo 
are parallel and run alongside one another.

Compare different types of leaves, such as a hibiscus leaf and a grass leaf. Do the veins of 
the leaves have the same pattern?

Figure 1.22   Water and mineral salts move upwards due to transpiration. 

Transpiration is the process by 
which water evaporates from a 
plant’s leaves, stem or flowers. 
Water is constantly evaporating 
through the stomata in the 
leaves through transpiration.

1

As transpiration takes 
place, the roots absorb 
water to replace the 
water that is lost from 
the leaves and other 
parts of the plant.

2
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  Think About It

Compare these leaves from two different plants. 

In which plant do transpiration and transport of water take place more quickly if the 
other conditions are the same?

In pairs, share your answers.

  Try It Out

1   Prepare three transparent containers half-filled 
with water. Colour the water in each container 
using different colours of food dye.  

2   Place a celery stalk in each container.
3   Predict what you will observe if you leave the

set-up for a few hours. Explain your prediction.
4   Leave the set-up for a few hours and observe the 

celery stalks. What do you observe?
5   Wash the celery stalks and cut across each stalk 

carefully. What do you observe on the cross-section 
of the celery stalks? Can you identify the xylem 
vessels?

Did you observe that the leaves of the celery in the activity 
above were coloured by the food dye after some time? 
Were all parts or only some parts of the leaves and stalk 
of the celery coloured by the food dye?

The coloured water was drawn up the celery stalks to the 
leaves through the xylem vessels as transpiration took 
place. As a result, the veins of the leaves were stained 
with the colour from the food dye.

Figure 1.25  Celery stalk 
placed in the coloured water 

Figure 1.23 Large 
leaves of a yam plant

Figure 1.24 Small leaves 
of a bougainvillea plant
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Did you observe the parts of the celery stalks that were 
stained with the colours when you cut across the stalks? 
These parts are the xylem vessels, which transported the 
coloured water up the stalk to the leaves. 

Roots absorb water and dissolved mineral salts from the soil 
or surroundings. The water and mineral salts are then drawn 
up to the leaves through the xylem as transpiration takes 
place. This is how water absorbed by the roots at the bottom 
of a tall tree can reach the top of the tree.

  Key Points

•  Roots have numerous tiny root hairs to absorb 
water and dissolved mineral salts quickly from the 
soil or surroundings.

•  A plant with vascular tissues, such as a flowering 
plant, has a transport system made up of xylem and 
phloem vessels.

•  The phloem vessel transports food made by the 
leaves to the other parts of the plant.

•  The xylem vessel transports water and dissolved 
mineral salts from the roots to the other parts of 
the plant. 

•  Water and dissolved mineral salts that are absorbed 
by the roots are drawn up through the xylem 
vessels to the stem and the leaves as transpiration 
takes place.

Figure 1.26 Cross-section of a celery 
stalk showing stained xylem vessels 

xylem 
vessels
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1 A tiny seed gains a lot of mass as it grows into a tall tree. Where does the gain in mass come from?

2 a What is photosynthesis?

b What do plants need for photosynthesis?

c What are the products of photosynthesis?

3 a Describe briefly how you can test a leaf for starch. 

b What can you conclude if starch is present in the leaf?

4  Correct the following misconceptions.

a Plants take in food from the soil.

b Only the leaves of plants can carry out photosynthesis.

c Only plants with green leaves contain chlorophyll.

d Plants make food in the form of starch during photosynthesis.

e The roots of plants are organs for feeding.

5  How do root hairs help the plant to absorb water and mineral salts quickly from the soil?

6 How are water and dissolved mineral salts transported from the roots to the leaves of a flowering plant?

7  Figures 1.27 to 1.29 show the cross-sections of different parts of a plant. Identify parts A, B and C.
State the function of each part.

C

B

A

Figure 1.29  Cross-section of a root Figure 1.28  Cross-section of a stem Figure 1.27  Cross-section of a leaf 

REVIEW QUESTIONS

1  Haze is a phenomenon in which dust, smoke and suspended fine particles remain in the air. Suggest how hazy 
skies affect the growth of plants.

2 What kinds of roots do desert plants have in order to absorb as much water as possible from their surroundings?

THINK-TANK
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