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Dear students
We have already identified how to make learning an
enjoyable experience by observing and analysing the
changes happening around us. Learning is a continuous
process and the textbook is one of its many instruments.
You should utilise all items in the textbook for the
construction of knowledge.

The knowledge you construct through thinking, collecting
data and sharing your experiences with friends lead the
learning process forward. A number of questions will arise
in your mind during the process of knowledge construction.
You may not get answers for all of them. It is you yourself
who should formulate ways for finding the answers to such
questions. Your textbook and your teacher will help you in
this attempt.

Learning becomes enjoyable when learning activities
become effortless. Many such possibilities are explored in
this book. May you be able to go through them along with
your friends and make learning a real celebration.

With love and regards,

A.P.M. Mohammed Haneesh IAS
Director (in charge)

SCERT Kerala
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THE CASKET OF LIFE

Have you listened to the words of
the cell? Guess how big a cell is?
Are the number and size of cells in
both man and elephant the same?
Are the cells of an elephant bigger
than that of a man?

12

You are the biggest animal on the land. But, what

is there in bigness? Are you not the slave of man

who is much smaller than you? You may think

that I am silly. Do you know the body of most

living beings including you are made up of tiny

cells, like me? Can you ever imagine the number

of cells in the body of man,your master? More

than 75,000,000,000,000! Just try to say. Now, you

can guess how big I am?



122

You have learnt that the body of all living beings that we see today is formed
of several minute cells. You have also studied that the body of plants and
animals are made up of different kinds of cells. Are there any similarities
between these cells? To know about this we have to observe the cells closely.
How can we observe them?
Shall we observe a few cells in our own body? Prepare a slide as directed
below and observe it under a microscope.

Procedure: Wash your mouth well with fresh water. Using new tooth brush
gently scrape the inner part of your cheek. Transfer the cheek scrapings
sticking onto the brush to the drop of water placed at the middle of a slide.
Press and spread the scrapings with the brush and add a drop of stain onto it.
Cover it with a cover glass using a needle. Remove excess water and stain
with a tissue paper. Observe the slide under a microscope. Sketch what you
see through the microscope. Compare it with the figure given below.

What you have seen is a group of animal cells. Are the plant cells the same?
Now, organise an activity to observe a plant cell with the help of your teacher.
Draw diagram after your observation.

What similarities did you observe in the plant and animal cells?

Do cells have parts other than what you have seen? The microscope that you
used for observation could magnify things in about 1500 times only. But there
are electron microscopes which could magnify things about 2 lakh times. The
internal structure of cells can be clearly seen with the help of these
microscopes.

cell membrane

cytoplasm

nucleus

Fig.12.1    cheek cells
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Observe the figure that shows the structure of an animal cell.

Identify the parts of a cell you have observed earlier from this figure. What are
the other parts that you can see in the figure? List them down.

$ $ $

$ $ $

$ $ $

Don’t you see parts which differ in their shape? Do you want to know why
there are so many parts inside a very minute cell? Read the notes given below
and complete the flow chart that follows.

cell membrane

cytoplasm

ribosome

e n d o p l a s m i c
reticulum

lysosome

mitochondria

golgi body

nucleus

nuclear membrane

nucleolus

chromatin fibres

nuclear pores

nucleoplasm

Fig.12.2  Structure of an animal cell
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Inside the cell chamber

The various components of a cell are
seen enclosed in an outer covering.
This covering is the plasma
membrane. Plasma membrane
allows substances to go in and out of
the cell.
All the components within the
plasma membrane are collectively
called protoplasm. It includes parts
like nucleus and cytoplasm. The
various activities in the cells are
controlled by the nucleus. The
nucleus is covered by nuclear
membrane which has small pores in
it. Within the nucleus nucleoplasm
and spherical nucleolus are seen.
The components other than the
nucleus in the protoplasm are
generally known as cytoplasm.
The components that are seen in the
cytoplasm that performs various
physiological activities are the cell
organelles. The major organelles in
an animal cell are the endoplasmic
reticulum, ribosomes, mitochondria,
lysosomes and golgi bodies.
The membrane system which extends
from the plasma membrane to the
nuclear membrane is
the endoplasmic
reticulum.
It acts as a path way
for the movement of

substances inside the cells and as a
place for the ribosomes to attach.
Ribosomes are the organelles
which synthesise
protein molecules
needed for the cells.
They are seen as
small granules either
attached to the endoplasmic
reticulum or scattered freely in the
cytoplasm.
In the cells, the production and the
storage of energy
is done by
organells called
mitochondria.
The foreign bodies which enter into
the cells are destroyed by the
organelles called lysosomes.
Golgi bodies are organelles which
are seen as small bags or
membraneous sacs in the
cytoplasm. They help in the
production of
various cellular
secretions. Golgi
bodies are
abundant in glandular cells.
An organelle which is seen close to
the nucleus is the centrosome.
Centrioles seen in the centrosomes
play an important role in cell
division.

endoplasmic
reticulum

golgi bodies

ribosome

mitochondria
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cell membrane

chloroplast

vacuole

Fig.12.3   Structure of a plant cell

You have learnt that there are organelles within the cells that make possible
the different physiological activities. You have also studied that the
physiological activities of a plant differs from that of an animal in some aspects.
Are the structure of these cells differ based on the functions? Observe the
structure of a plant cell given below. Compare it with an animal cell and list
down the differences. Prepare a brief note on the functions of the parts you
have listed.

plasma membrane

cell

endoplasmic
reticulum

cytoplasm

protoplasm

nuclear membrane

Haven't you understood that the cells in all the living beings are basically the
same?  Certain differences of the cells are the basis of the peculiarities of
each organism. The size of the cell doesn't increase in proportion to the size
of an organism. It is the number of cells that alone varies according to the
size of the  organism. Can't we understand that the cells of similar tissues of
both man and elephant are more or less of the same size?

cell organelles

function

Illustration 1

Table 1

Now fill up this table.
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You have already known that in organisms like the amoeba all the life
activities are performed by a single cell. If all the life activities can be done
with a single cell, then why do living things have several cells?

You might have observed cheek cells and  onion peel through a microscope.
Haven’t you noticed similar cells arranged in order in them? What are their
functions? Can we see the same type of cells in different parts of a living
thing? Record your assumptions.

Are your assumptions right? Check them out. With the help of your teacher
take a section of the stem and observe it through a microscope. Draw diagrams.

Compare it with the figures given below.

AS CASKETS JOIN

Examine whether your assumptions are right and formulate inferences and
record them in your science diary.

You have understood that even the stem has cells of different peculiarities.
Do we see such differences in the cells of roots and leaves? Observe the figures.

Fig. 13.1  Cross section of stem

13
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Fig. 13.3  Cross section of a leaf

Fig. 13.2  Cross section of a root

Cells of common features join together to perform a special function. These
group of cells are called tissues.

Examine the table with the help of indicators given below.
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How are plants benefited by the diversity in parenchyma?
Which tissue can be seen in the coconut shell and coconut fibre?
What is the difference between xylem and phloem?

Plant tissues Specialities

1. Parenchyma Tissue formed of same kind of cells with thin
cell walls . Seen in soft parts of  plants.
Chloroplasts can be seen in some
parenchyma cells . In certain parenchyma
cells, air filled spaces can be seen between
the cells. Performs functions such as
photosynthesis, food storage etc.

2. Collenchyma Tissue formed of similar cells with thickened
cell walls only at the corners. The corners of
the cell walls become thickened due to the
deposition of substances like suberin, pectin,
cellulose etc. These provide support to the
plant parts.

3. Sclerenchyma Tissue formed of thick walled cells.
Thickness is due to the deposition of  a
substance called lignin. Hard plant parts are
made up of sclerenchyma cells. Provides
support and strength to the plant parts.

Tissue which is formed of elongated cells.
These cells unite together and are seen as
pipes. Water and minerals absorbed by the
roots reaches the leaves through these pipes.
Due to the deposition of lignin, the cells of
the tissue get hardened. Thus, it also
functions as tissues which support plant
parts.

Tissue formed of elongated cells. They too
are formed as pipes like the xylem tissues.
The  food prepared in the leaves reaches the
different parts of the plant including the
root through these pipes.

5. Phloem

4. Xylem

1

Table. 1 Plant tissues
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Cell Tissues formed by joining of cells Specialities

Tissue that covers and protects
the body and internal organs

Epithelial tissue

Connective tissue either
connects cells of other tissues
or provides support to them.
They consist of different types
of cells suitable for this
purpose.

Connective tissue

Tissue which makes body
movements possible. Consists
of cells which can contract and
relax. It is this ability that
makes movements possible.

Muscular tissue

Write down your findings in your science diary.

You might have understood that the plant body is made up of different types
of tissues. Do we find different types of tissues in animal bodies too? Study
the table given below and find out the relationship between animal cells and
tissues.

Tissue which identifies
changes happening inside and
outside our  body and
responds to them.

Nervous tissue

Table. 2 Animal tissues

and intern

Cartilagenous Bone tissue
 tissue

Skeletal muscle            Smooth muscle

                Blood-a fluid tissue

      Cardiac muscle
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You have understood the role of tissues in performing different activities in
our body. Do all these tissues function independently?

Analyse the following figure.

Which are the tissues in the stomach?
What functions do these tissues perform?
Does stomach perform the same function as the tissues?
What is the function of the stomach?

 Stomach-an organ

tissues

epithelial tissue

connective
tissue-

muscular
tissue

nerve fibres
(a part of nervous

tissue)

Fig. 13.4 Gastric tissues
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You have studied that each organ performs specific functions in the same
way.  Do all these organs have tissues performing different functions? Discuss.
Make a practical definition of an organ and write it down in your science
diary.

Similarly  you have known that  different activities of our body are performed
by organ systems formed of different organs. Can digestion be completed by
the stomach alone? What are the other organs that help in digestion? List
them.

Organ systems have been formed in all the higher order organisms including
man. No organ system can exist independently. Don’t you think that parts of
the muscular system, circulatory system and the nervous system are all
included in the digestive system? All metabolic activities will be possible only
with the combined action of different organ systems.

Fig. 13.5 Digestive system
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When all metabolic activites are correlated any living being will be able to
exist freely. Has each living being developed organ systems to perform
metabolic activities? Observe the picture closely. Identify those organisms
belonging to different  levels of organisation like cell, tissue, organ and organ
system and record them in your science diary.

Fig. 13.6 Levels of organisation of organisms

Hydra
Organs are not fully
developed. Metabolic

activities are carried out
through tissues.

Tape worm
Organ systems are

not fully
developed.

Cockroach
Metabolic

activities are
carried out using

organ system.

Sponge
Cells are not developed
into tissues. Metabolic

activities are performed at
cellular level.

Community

Population

Organism

Organ system

Organ

Tissue

Cell

Organelle

Molecule

Atom
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Unicellular organism like the amoeba doesn’t have all the organelles. But all
life activities take place in it too. If so, in which organisational level will we
include amoeba? Discuss  and write down the findings in your science diary.

You have understood that cells are the basis of life. Metabolic activities are
possible only if each cell exists actively. Cells remain lively  because of actively
functioning organelles. Organelles are formed of different substances. The
basis of these substances is molecules. What is the basis of molecules? Surely,
atoms. If so,  can’t we represent the various organisational stages right from
the minutest atom to the entire biosphere as shown in the previous page?

It is this rhythm of life that acts as the driving force of all living beings.
Moreover, it is this unity in diversity that forms the basis of life.
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THE RHYTHM OF LIFE

(Paddy, oxygen and blood are on  stage. A feeling of desperation on the face of
paddy  and oxygen)

Paddy: I have been living for others ever since the beginning of my life .
Each part of my body is their food. Food is energizer too. Yet
nobody has any interest in cultivating me. Ingratitude indeed!

Oxygen: True! My plight is more pitiable. I wander freely in air. I enter in
living beings and dissolve myself in them to give energy. The
humans who emit poisonous gases into the atmosphere suffocates
me. Are they  not aware of my sacrifices or are they forgetting me
deliberately?

Blood: (with a naughty smile) Both of you have made great sacrifices! If
human beings and animals are to get energy, both of you have to
be transported to the right destinations. For that I should be
there. I don't think my service is a sacrifice. On the other hand, I
consider it as my great fortune.

This excerpt is from the science drama ‘Who sacrifices?' Prepare a note of
appreciation of the play in the light of the  scientifically valid ideas conveyed
through the dialogues.

14
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It is the blood that carries the factors needed for metabolic activities that
take place in the cells.  Shouldn’t blood reach all the cells for that?
Record your assumptions.

Observe the figures and read the descriptions given below. Conduct a
discussion based on the hints. Check whether your assumptions are correct.

lymph duct

lymph capillary -

intercellular spaceblood capillaries

lymph lymph duct

tissue fluid
(intercellular fluid)

tissue

cell membrane

capillary wall
blood

substances
outwards

substances
inwards

Fig 14.1 The formation and reverse flow of tissue fluid

           artery
                                                        vein
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How is tissue fluid formed?
What is the role of the tissue fluid in transporting the nutrients in the
blood to the cells?
How is the level of tissue fluid kept constant?

Just as different components from the blood reach the cells, the substances
from the cells also reach the blood through the tissue fluid. Exchange of
materials between the cytoplasm and tissue fluid takes place through various
processes.

You might have observed that when a drop of ink is dribbled in water it spreads
throughout. This happens because the molecules that give colour to the ink
spread from the  region of higher concentration to the region of lower
concentration. Thus, the flow of certain molecules from a region of its higher
concentration to a region of its lower concentration is called diffusion. It is
through diffusion that oxygen and carbon dioxide spread in and out of the
cell.

Let’s examine another process of exchange of materials and how plasma
membrane helps in the process.

Between the blood and the cells

The space between the adjacent cells in the
tissue is called intercellular space. The fluid
that oozes out from the blood into the
intercellular space is the tissue fluid. The
nutrients and oxygen from the blood
diffuses into the tissue fluid. Intercellular
fluid acts as the internal environment. The
cell and tissue fluid exchange materials
through the plasma membrane. This
membrane is a selectively permeable
membrane which allows only certain
substances to pass through. The lymph
capillaries maintain the level of tissue fluid
which is produced continuously within our
body.

.
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What changes could you see within two hours? What might be the reason for
the change? Arrive at conclusions through discussions. Likewise, the
movement of water molecules through a selectively permeable membrane is
called osmosis. Using the hints given below formulate a practical definition
for osmosis.

$ Solution

$ Water

$ Difference in concentration

$ Selectively permeable membrane

Does osmosis take place only towards the cells?

Do the following experiment with the help of your teacher.
In each stage compare your observations through the
microscope with that of the pictures given below.

Stage (1) Take a freshly plucked leaf of rheo plant.
Break the leaf vertically at its centre. Peel the broken
piece carefully and take a piece of the outer layer
which is pink in colour.

Arrange the experimental apparatus  as shown below and do this activity
with the help of the teacher.

Examine the level of liquid in A and B at an interval of half an hour .

Transparent barrel
of a ball point pen

A plastic lid with a
hole in its centre

Egg membrane is tied
tight with a thread to
the barrel

Concentrated
solution of salt
mixed with ink

Pure water
Initial level

Inkpot

A B

Fig. 14.2 Osmosis- An experimental setup

Pure water
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After washing it in water cut a thin section from it and observe it through a
microscope as you have observed the plant cell.

Stage – 2: Remove the cover glass and dribble a drop of saline water using a
dropper. Observe the slide after two minutes through the microscope.
What do you see?

Stage – 3: Remove the cover glass again and dribble a drop of fresh water.
Blot it with a tissue paper. Repeat this three or four times. Dribble a drop of
fresh water again and replace the cover glass. Remove the excess water from
the slide. After a few minutes, observe the outer layer of the leaf through the
microscope. What do you see now?

What did you understand from these activities? Discuss with your friends
using the hints given here.

Why did the plasma membrane shrink in the second figure?
Why did the plasma membrane regain its original position in the third figure?
Did you get any idea about the function of plasma membrane from this
activity?

Fig. 14.3 (a)

Fig. 14.3 (b)

Fig.14.3(c)
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If the concentration of the water molecules is high in the cell environment, it
will enter the cell through the cell membrane. This process is called
endosmosis. Water molecules will move out of the cell if the concentration  of
the water molecules is less in the cell environment. This is called exosmosis.
You might have understood the reason why a mango kept in salt water shrinks.

As some molecules and ions are bigger in size they cannot pass through the
minute pores of the plasma membrane. Plasma membrane allows such
molecules and ions to pass through it by utilizing energy. The carrier protein
molecules in the plasma membrane help in this process.

The process of allowing particles to pass through the plasma membrane by
utilizing energy and with the help of carrier protein molecules is called active
transport. Minerals enter in and out of the cells through active transport.
Active transport does not depend on the difference in concentration.

We have understood how water, oxygen and nutrients reach the cells through
different processes. We have also studied that the nutrients and oxygen from
blood diffuses to the tissue fluid continuously. The impurities formed as a
result of the metabolic activities in the cells also reach the tissue fluid.
Therefore the structure of tissue fluid is likely to be changed frequently. This
change in the internal environment may disturb the rhythm of metabolic
activities. So it is necessary to maintain the structure of the internal
environment constant. Thus the maintenance of equilibrium in the internal
environment is called homeostasis. Different organ systems play a major role
in the transport of the factors needed for the cell environment and the removal
of impurities.

Look at the model given below.

respiratory
system oxygen

cell

carbon dioxide

atmospheric air

Illustration I

circulatory
system

circulatory
system

tissue fluid

cell

atmospheric air respiratory
system

tissue fluid
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For a healthy living one has to maintain homeostasis. What are the factors
that adversely affect the homeostasis?

$ Infection
$ Smoking
$ Over nutrition
$

$

Collect information on how these factors affect the homeostasis and prepare
notes.

The rhythm of life is maintained by homeostasis. You have also understood
that many situations in life adversely affect this. We can avoid most of these
situations. For this we have to mould our daily routine and maintain good
healthy habits. Each person is bound to live accordingly because individual
health is the basis of social health. Social health is certainly needed for the
development of a secure nation. One has to decide oneself that one will act
accordingly and will make use of the acquired knowledge to attain this goal.

Fill in the boxes of the flow chart given below.

tissue fluidnutrients

excretory
system

impuritiescell

Illustration II

tissue
fluid

→ → → →

→ → → →



Compared to other metals, gold and silver are costlier. These are the metals
mostly used for making ornaments. What may be the reason for this? Record
your assumptions.

My assumption

METALS

Metals have an indispensable role in our day to day life.
We use different types of metals for various needs.
Which are the metals familiar to you? Write them down.

For what purposes are these metals used? Can you list
them?

Metals Uses

$ $

$ $

$ $

Fig. 15.1

Table 15.1

15
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Let’s do an experiment

Take small pieces of familiar metals like iron, aluminium, magnesium,
zinc etc. and rub them on a rough surface. What changes do you observe?
Cut a small piece of sodium with a knife and observe the cut surface.
(You must be careful while handling sodium.)  Record your observations
in your science diary.
Do all metals shine alike?

The freshly cut surfaces of metals have a shining
appearance. This property of metals is metallic lustre.

You have cut sodium with a knife. Similarly, can you cut metals like iron,
copper, aluminium, magnesium, zinc etc. with a knife? Try and see what
happens.

Can we use a knife made of sodium to meet our purposes? Find out the reason.

Based on the activities that you have done, what are your findings about the
hardness of metals? Record them in your science diary.

You are familiar with many situations where metals are used as sheets.
List down such situations.

What happens to the shape of a red hot iron piece when it is
struck with a hammer ?
Can all substances be beaten into thin sheets  like this? Examine
this by collecting materials like aluminium, copper, zinc,
charcoal etc. Record your findings in your science diary.

Metals can very well be beaten into thin
sheets. This property of metals is called
malleability.

Gold can be beaten into extremely thin sheets. What are the situations in which
gold is used as thin foils?

Fig. 15.2
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You might have seen aluminium foils being used as an inner covering in
cigarette packets, and for packing toffees and food articles. What do you
understand about the malleability of aluminium?

Metals Situations in which they
are used as wires

$ $

$ $

$ $

Do all metals have the same ductility?
Which are the metals most suitable to be
changed into fine thin wires?

Give examples from your day-to-day life.

We generally use thin wires of metals in most
of the electrical appliances.

What are the metals that we generally
use to make electric wires?
Do all metals have the same ability to
conduct electricity ?

Conduct the experiments using metals that
are available to you.

How can we plan?...

Which are the metals selected?
What are the things that should be borne
in mind to ensure accuracy of the
experiment?
What materials are needed for this?

         Write down the procedure.

Metals can be drawn to make fine wires.

This property of metals is called ductility.

To what extend can
you draw...

It is possible to stretch  1g of
gold into 2km long thin wire.
Platinum is the metal which
has the highest ductility.

The filament of a bulb is made of a fine wire of the metal tungsten. Find out
and list down other instances in which metals can be used as fine thin wires.

Table 15.2

rods of available
metals having same

length and size

Fig. 15.3

+

- battery

  ammeter
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Metal Brightness of the bulb Electric current

Observation table

What conclusions can you draw about the conductivity of metals based on
the difference in the electric current and the brightness of the bulb?(table
15.3)

We generally use utensils made of metals for cooking. Which property of
metals is made use of here? Discuss and find out.

What are the other occasions in which the thermal conductivity of metals is
made use of? List them.

Which metals are usually used to make cooking vessels?

Out of these which is the metal used to make light vessels? Record your guesses.

Is the weight of different metals having equal volume the same?

Let’s do an experiment.

Fill up the table by weighing rods of iron, copper and aluminium having equal
size.

Record your findings in the science diary.

Metal Weight (g)

$ Iron $

$ Copper $

$ Aluminium $

Table 15.3

Table 15.4
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You might have listened to the sound of bells and cymbals
and the jingling of anklets. This is accomplished by using
metals for their making.

What if we use  wooden blocks instead of  metals to make
bells? Will there be any change in the sound produced?

What properties other than those we have discussed and found out so far do
the metals have? Find them out. Refer to the Periodic Table, IT@school linux
gperiodic/ kalzium etc. and find out the following.
$ Total number of metals
$ Elements other than metals
$ In which state do metals generally appear?
$ Information like the melting point and boiling point of metals
$ Are there metals in liquid state? Name them.
Prepare a brief note on metals based on the data collected and the discussions
you have made and present it in the class.

Changes in metals too
Since metals have their own distinctive
properties we use them for various
purposes. Which is the metal that we use
most in our day-to-day life? What all
purposes do we use this metal for?

 Which property of the metal is
made use of here?

The ability of metals to produce a
particular sound when it is tapped on
a hard surface is termed sonority.

Fig. 15.4

Fig 15.5
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What difficulties do we face in our day-to-day life due to rusting of iron?

Are there situations in which iron corrodes very fast?
Let’s do an experiment.
Keep some non-corroded nails in test tubes under the following conditions
for some days.

Conditions
$ In a test tube which is not

closed
$ In a test tube in which

quicklime is taken (after
putting the nails, the test tube
should be closed with rubber stopper)

$ In sodium chloride solution
$ In dilute acids (HCl, Vinegar etc)

Which were the test tubes in which the nails did rust?
Which were the ones in which the nails didn’t rust?
What are the factors responsible for the corrosion of an iron object when
kept open in atmosphere?

Which were the test tubes in which nails corroded more?
What conclusions can you arrive at about the various circumstances
that add to the rate of corrosion of iron?

The statistics of the total iron produced
and how much of it rusts in our country

As per the statistics of 2007, 1136 million tons of steel is
produced all around the globe every year. In India it is 62
million tons. By 2018 we aim at producing 280 million tons
each year. But 20% of the iron produced every year is turned
to rust and thus gets destroyed permanently. That is to say
227 million tons of iron is being destroyed world wide as it
turns to rust. The loss due to corrosion amounts to crores of
rupees.

Quicklime absorbs moisture very
quickly from the atmosphere. We
can use silica gel,  anhydrous
calcium chloride etc. too for this
purpose.
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$ The iron window bars of houses situated in the coastal regions rust
comparatively quick.

$ We usually use stainless steel knives instead of iron knives to cut lemon.
How can you explain the above  observations with the help of the conclusions
of your experiment?

Where else can you apply this knowledge?

$

$

Iron reacts with the atmospheric air and moisture and gets rusted. We have
seen the different situations which increase the rate of this chemical reaction.

List down the different ways usually adopted to prevent rusting.

Think how the above methods you have adopted help to prevent rusting.

Metals including iron take part in chemical reaction with its surroundings
and become new substances. This is corrosion.

Which are the other metals that we generally use besides iron? Do they
also undergo corrosion like this?

$ Copper
$ Aluminium
$ Silver
$

Are there metals that do not undergo corrosion? Which are they?
Why not we have an investigation into the corrosion of the metals?
Where can we collect information from?
What preparations are needed?
How long will it take to conduct experiments and collect data?
What are the things to be observed?

$ Change in shape
$ Change in colour
$ Whether it is a new substance?
$

   Prepare project diary and project report.
How would you share this information with your friends?
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?

The universal consumption of water and its
availability have always been topics of discussion.

WATER

River water
dispute remains

to be solved
Water exploitation continues inPlachimadaWar, in future, for water

Tribunal for solvinginterstate river waterdispute constituted

Mullaperiyar dispute continues

Is water a subject of dispute?

Why does water become a subject of dispute?

You know that water is an essential factor for the existence of life on earth.

For what all purposes do we use water in our day-to-day life?

List them down.

Can we substitute water with any other liquid to fulfil the above
requirements? What unique characteristics of water make it different from
other liquids? Write down the characteristics you know.

Fig. 16.1

16
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Take out the test tube and allow the ice to melt. Observe the temperature till
the ice melts completely.

My observation

Temperature at which a solid melts into
liquid is the melting point of that substance.

Heat the water till steam is produced. Record the variation in temperature
when water is being heated. At what temperature did water begin to boil?
What peculiarity do you see in temperature till the entire water turns to steam.

The constant temperature at which a
liquid boils is its boiling point.

Record in your science diary the findings regarding melting point, boiling
point and freezing point of water.

Water
freezing point melting point boiling point

You have studied that water can be changed to steam and steam can be
changed back to water. Like this, can you change water to ice? At what
temperature does this happen?

Freezing point is the temperature at which
a liquid changes to the solid state.

Take some water in a test tube or
a beaker. Place a thermometer so
that its  bulb remains just below
the surface of the water. Clamp
this arrangement in a bigger glass
vessel having freezing mixture as
shown in fig 16.2. Observe the
change.

At what temperature does water
become ice?

thermometer

stirrer

water

mixture
of ice and
salt

conversion of water to ice
Fig. 16.2

Table 16.1



150

Does pressure influence boiling point?
Let's do an experiment.

Take freshly boiled water in an injection syringe. Is the water inside the syringe
still boiling?

Close the nozzle of the syringe with your finger and pull the piston back.

What do you observe? Why does water boil again? What change has
happened to the pressure inside the syringe when the piston was
pulled back?

If so what factor do you think has changed the boiling point
of water?

Vacuum using the mouth

When we drink water using a
straw we suck out the air inside
and create a low pressure in the
tube. Water pushes forth to this
part and as a result water comes
up through the straw.

We can change a liquid into gaseous form by heating and solid form by cooling.
What change in the arrangement of molecules occurs when a liquid is heated
or cooled? Complete the figure.

Which of them are more closely arranged? Molecules  of solid
or molecules of liquid? Which is denser?
Which has a greater possibility of being closely arranged?
Molecules of water or ice?

Notice the observations given below.

$ A glass bottle full of water kept in the freezer cracks.
$ Ice cubes float on water.
$ Glaciers are seen drifting on oceans.
$ In a freezer, ice is seen to be formed at the top first.

solid liquid gas

Fig. 16.3

Fig. 16.4

Fig. 16.5

Fig. 16.6
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iceberg

What inferences can you
make about the density
of ice from these
observations?

Which has a greater volume - 100 gram ice or 100 gram water?
We can see that unlike other liquids, water has a peculiar
property. Volume of water increases during solidification.

Human body has about
80% of water by weight.
Blood, plasma, other fluids,
muscles etc. contain water.

Temperature at

 important cities
Highest Lowest

Trivandrum32oC 22oC

Kochi 33oC 26oC

Kozhikode 30oC 25oC

Kalpetta 25oC 17oC

Observe the data in fig. 16.8. Even though the atmospheric temperature varies
to a considerable extent, our body temperature doesn’t vary. Why? Does water
have any role in maintaining our body temperature?

Fig. 16.7

Fig. 16.8

Aquatic animals

During winter, water in lakes and ponds
in the cold countries  will be frozen and a
solid layer of ice is formed on the surface
of water. Still aquatic animals living  under
the ice do not die. This is because the
floating layer of ice acts as a protective
coat, and doesn’t permit heat to escape
from water. This, and the fact that water
at the surface alone turns to ice are factors
favourable for the existence of aquatic
animals in frozen water bodies.

Quantity of water in our
body
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What was the initial temperature?
When the temperature of the coconut oil increased by 200 C, how much
did the temperature of water increase?

Even though both the substances received the same amount of heat what is
peculiar about their increase in temperature?
When 1kg of water and 1kg of coconut oil are heated, which one do you think
would need more heat to raise its temperature by 10C.

Specific heat capacity of a substance is the quantity of heat required to raise
the temperature of 1kg of substance by 10C.

Water has the highest specific heat capacity compared to other liquids. The
specific heat capacity of water is double than that of coconut oil.

Hasn’t the water present in the body a role in maintaining the body
temperature?

An experiment with litmus

Take water in three test tubes. Add some acid to the first test tube and some
alkali to the second. Dip blue and red litmus papers into these three test tubes
and see what happens.

What happened to the litmus papers when it was dipped in water?
What happened when it was dipped in water mixed with acid?
What did you observe when it was dipped in the alkaline water?

What inference did you arrive at regarding the nature of water?

What is the taste of pure water? What if sugar is added? What if
common salt is added?

When different substances dissolve in water, the water gets the characteristics
of the substance added to it. Is this the case with colours? Check this out
with copper sulphate, potassium permanganate, water colour etc.

water
coconut oil

water
bath

Fig. 16.9

Experiment
Take two beakers, one containing water
and the other containing coconut oil of
the same mass. Heat these beakers in a
water bath. Record the temperature
using thermometer.
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My findings

What are the different occasions in which we make use of these characteristic
features of water in our day-to-day life?

What are the different purposes for which you use water in your house?
$

$

What are the different situations in which the above mentioned features
of water are used?

We use water for varied purposes like washing clothes, bathing, cleaning,
washing vegetables and fruits etc. What are the functions of water in these
cases? Which are the different substances that water can dissolve? What about
other liquids? Try dissolving different substances in each of the following.

$ Water
$ Coconut oil
$ Kerosene
Things I chose for dissolving.

.................................................................................................

.................................................................................................

How is water unique compared to other liquids with regard to its ability to
dissolve substances?

My findings

Water for washing clothes

Water is very commonly used for washing clothes. What are the different
occasions in which water alone is used for washing? What are the different
occasions where we use soap also with water?

Do the dresses we wear have the possibility of having traces of oil?
How?
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Now you have understood why we need soaps to wash clothes, haven't you?

Soap makes lather when it is dissolved in water. Do soaps form lather equally
in all localities? In some places there will be more mineral content in water.
Does the presence of the minerals influence the formation of lather by soaps?

An experiment

Take solutions of calcium chloride (CaCl2) sodium chloride (NaCl) and calcium
bicarbonite (Ca(HCO3)2)in separate test tubes. Add equal amount of
concentrated soap solution to each. Close the open end of the test tube and
shake well. What do you observe? Which are the salts that influenced the
lather formation of the soaps considerably?

My observation

Water in which soap doesn’t easily form  lather is hard water and this property
of water is termed hardness of water.

What are the problems that we may face if soap doesn’t easily form lather
with water?

Which are the solutions in which soap didn't form lather? Heat these solutions
and repeat the experiment again. Hasn't hardness been removed from some
solutions?
Hardness that can be removed by boiling is temporary hardness.
Hardness that cannot be removed by boiling is permanent hardness.
In which solution do we find temporary hardness and in which do we find
permanent hardness? Add some sodium carbonate to water that is
permanently hard and shake it well and examine its hardness. What are your
findings?

My findings

The cleansing action of soap

If there are traces of oil and fats on clothes, dirt will stick to it.

When soap is dissolved, water can go deep into the fibre of the
clothes and remove dirt. Traces of fats and oil are also removed
along with foam by the special property of soap.
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sea water water
from

melted ice
1.984%

underground
water
0.592%

lake

rivers
atmospheric

moisture

total water
pure water easily available

pure water

marshy
lands
0.005%

0.0002

Find out the amount of water that we need for our everyday activities and
compare it to the total percentage of water available. Imagine that the total
amount of water on earth can be stored in a 1000 litre tank. Then how much
will be the amount of drinking water?

Can we use the water in lakes, rivers and ponds as drinking water?
What methods can be used to purify turbid well water in your house?
What about drinking water in your school?

To meet the requirements of water of the people living in cities we use water
from rivers and lakes. How is river water purified? Note the different stages
in water purification.

Different stages of purification

Availability of water on earth
Enquire and collect
information about the
availability of water in
your Panchayat. You can
make use of  resource map
for this purpose.

Fig. 16.10

1.Screening Solid impurities are removed in this stage. Waste water
is passed through a wire net and impurities which are
large in size are removed.

2. Storage Filtered water is allowed to remain in reservoir for a
long period. As a result, a part of the impurities settle
down. Ultra violet rays of the sun destroy the germs
in the water.

3. Aeration The oxygen content of water is retained in this stage.
The water in the reservoir is allowed to flow as small
streams into another tank where it is mixed with air.

4. Filtration Water is filtered by passing through sand and gravel.

5. Sterilization Chlorine is passed through water to kill the bacteria
that may still be present in water. Water is now
purified and can be used as drinking water.
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What are the other ways by which water is wasted?
$

$

$

What remedial measures can be taken for this? Discuss with your teacher
and friends and come out with solutions.

 $ for bathing

$

$

$

$

What are the changes that happen to water at each stage? What are the
functions of the substances that we use at each stage to purify water? How
do we purify water in the wells in the villages?

Do we use the available water in the right way? Compare the total amount of
purified water needed for different household activities to that of our entire
daily use and see whether water is wasted?

Table 16.2

Situation in which
water is used/need

Minimum amount
needed for this

purpose

Actual amount
we use

Is water used
more than what is

needed?

If yes how does
this happen?



We use different kinds of drinks to quench our thirst.

What are the drinks that you make at your home? How do you make them?
Do you agree with the statement that these drinks are mixtures?

My opinion and its reasons

You have learnt that sugar solution is a homogeneous mixture.

How is it prepared? Which is the substance that is dissolved and in which is
it dissolved?

What are the substances that dissolve when you prepare salt water or copper
sulphate solution?

In the above mentioned experiments it is the solid substances that are
dissolved in liquids. Similarly can we dissolve a liquid in another liquid? How
many pairs of this sort can you identify?

$

$

SOLUTIONS

You might have noticed many cool drink
shops set up both in villages and in cities
during summer.Fig.  17.1

17

Sugar solution
Salt water

Copper sulphate solution

   What is the substance In which is it       Solution formed
dissolved? dissolved?
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Let's see two activities where liquids are mixed up.
i. 50g petrol is mixed with 100g kerosene.
ii. 100g petrol is mixed with 50g kerosene.

Which is the substance that has dissolved in each case?
It is generally considered that the substance which is in lesser quantity
dissolves in the substance present in greater quantity. The component present
in the solution in greater quantity is the solvent. The component present in
the solution in lesser quantity is the solute. Solute dissolves in solvent forming
solution.
Find out the solvent and the solute in the experiments mentioned above.
There are a lot of aqueous solutions other than those given in the table.
Find them out and write them in your science diary.
Water can dissolve in it a great number of substances. So water is considered
a universal solvent.
Does mixing alone make solutions?

Let's mix.

$ water + sugar
$ water + chalk powder

Shake well the mixtures of water and sugar as well as water and chalk powder
for some time.  Examine carefully. What differences do you see? What are the
results?

 What is the peculiarity of the mixture in which chalk powder is added?
 Is the mixture seen in a state of solution?
 Can you see small particles in it?
 Does it allow light to pass through?

Keep it undisturbed for some time and then examine.
What are your observations?

The mixture in which chalk powder is mixed with water is known as
suspension. Can you find out a few other suspensions like this?
Do we have the same features in the case of the sugar solution? Examine.
What are the features of solutions that differ from that of suspensions?
What I understood
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What are the components of soda water? Name other solutions that you
know which have got only two components like this.

Find out the solvent and solute in these solutions? Record them in your science
diary.

What are the types of solutions that we have discussed based on the
physical states of the components?
$ solid+ liquid
$

$

Apart from these what are the other possible physical states of
components  by which you can prepare solutions? List down the
examples that you know.

'Ornament gold is a solid solution of gold and copper.' Examine the correctness
of this statement and find out some other examples.
We can make solutions by mixing more than two components. Write down
the examples you know.

How much can be dissolved
Take a glass of water. Dissolve half a spoon of sugar and taste it. If we dissolve
one spoon of sugar to it what would be the difference in taste?
What change have we made in the amount of solute and solvent here?
The concentration of a solution is referred to as the amount of solute dissolved
in a fixed amount of solvent. If the amount of solute dissolved is greater, it is
a concentrated solution and if the amount of solute dissolved is lesser, it is a
diluted solution.
How much of common salt can be dissolved in a glass of water (200 ml)? Try
and find out. Saturated solution is the solution in which the amount of solute
dissolved is maximum.
The amount of solute dissolved in 100g of water to make it saturated is the
solubility of the solute in water.
Is there any means by which common salt can be dissolved in 100g of water
in a quantity exceeding its solubility? Discuss with your friends.
What we found out

Is there any correlation between temperature and solubility?
Can the solubility increase when the temperature rises?
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Analyse the graph

Do  different substances have the
same solubility at the same
temperature? Which among
them has greater solubility at
300C? Prepare a brief note on the
relation between solubility and
temperature.

Supersaturated solutions

What is the maximum amount of sodium chloride that would dissolve in
100g of water at ordinary temperature?

A solution in which maximum amount of solute is dissolved at a certain
temperature is its saturated solution at that temperature.

If we heat the saturated solution further, more solute can be dissolved. If it is
then brought back carefully to ordinary temperature, often the solute already
dissolved would not get precipitated. This is the supersaturated solution.

Prepare the supersaturated solutions of common salt and copper sulphate.

Materials required

Method

Experiment

Take  supersaturated solutions of copper
sulphate (CuSO4) and potassium nitrate
(KNO3) in separate beakers.  Suspend a
small crystal each of CuSO4 and KNO3
using a thread into the respective
beakers. Examine them after some time.

What change do you notice in the
crystals?
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Fig. 17.3
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Colloids

Air consists of moisture. How can you
identify it? Can you see water vapour
present in the air with your eyes? Can
you see the path of light when a strong
beam of light passes through air?
Moisture is dissolved in air. In other
words the mixture of air and moisture
is a solution.

Are water particles visible in misty atmosphere? But if we pass a strong beam
of light through it, can we see the path of light?

We have learnt that misty atmospheric air and humid atmospheric air have
different characteristic features.

Can't we see rain drops in the atmosphere when it rains?

$ The atmosphere with rain drops is a suspension.
$ Mist is a colloid.
Take some dilute kanji water in a glass. Is it a suspension, solution or a colloid?

How can we identify it? Some hints.

Does it settle down quickly?
Is the path visible when light passes through it?
Can we see the particles?
What are the colloidal features that you have seen in kanji water?

Distinguish and list out the colloids and solutions from among the different
drinks that we use. Prepare a table.

Colloid
Colloid is a form of mixture which is
neither a solution nor a suspension. The
size of particles in colloid is too small to
be seen by the naked eyes. But unlike in
a suspension these particles do not settle
down when left undisturbed. When a
strong beam of light is passed through
a colloid, its path becomes visible.light beam passes through colloid

light beam passes through the solution

Fig. 17.4

Fig. 17.5
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Record in your science diary the differences between colloids and solutions.

Attractive Synthetic Drinks

What is special about synthetic drinks compared to home made drinks?
Why is artificial colour added to these drinks?
Does  the regular intake of such synthetic drinks cause the entry of harmful
chemicals to our body?

There existed the practice of
adding certain substances to
prevent the decay of food
materials even in earlier days.
Vinegar, lime juice and common
salt were used for this purpose.

The chemicals that are widely used today may either not affect the taste or
add to the taste of food materials. Certain information related to preservatives
are given below.

How long can you preserve tender coconut water and sugar solution?

Chemical Activity Food item

Sodium nitrate  kills bacteria preserved meat

Propanoic acid destroys fungus bread, cake

Benzoic acid destroys fungus, sauce, salad
yeast soft drinks

Sulphites kills insects and juice and fruits
yeast

Sorbic acid destroys fungus cheese, cake, salad

Does the addition of certain substances help preserve food materials in general?

Write examples known to you.

Are those substances used in the preservation of synthetic drinks?

How would you know?

Examine the label on the bottles of synthetic drinks. Find out the ingredients
in them  and compare them with the details given.

Table 17.2

Chemicals and colours
Tartrazine Yellow
Erithrocyn Red
Amaranth Red
Indigo carmine Blue

Table 17.1
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I

What are your findings?

Is it desirable to use preservatives in drinks?

Are chemical substances used in fast food, bakery items and packed and tinned
food as we see in soft drinks? Plan an activity to detect the presence of
preservatives in food items?

How can you share the information that you have got with your friends and
neighbours.

Discuss with your teacher.
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Do you think if a piece breaks off from a magnet, it will become a single poled
magnet? Can you suggest an experiment to find the truth of it?

After magnetising a hacksaw blade,
break it into small pieces. Applying the
method you have found out, examine
their poles.

Write your conclusions.

What happens when a magnetic
substance is magnetised?
Let's do an experiment. Fill half of
a test tube with iron filings, close
it with a cork and place it on a
table as shown in fig. 18(2). Bring
the poles of a magnetic needle near
both ends of the test tube. Note
down what happens. Repeat the
experiment after magnetising the
iron filings using a bar magnet.

Ammu was playing with a bar magnet brought by her father. She hung
it on a thread. She was surprised to see that in whatever direction the
magnet was turned it aligned itself in the north-south direction. Then
quite unexpectedly the bar magnet fell down from her hand and broke
into two parts. The North Pole of the magnet broke off. A magnet with
only South Pole! Ammu felt very sad.

MAGNETISM

How to magnetise?
Place a steel rod/hacksaw blade
AB on the top of a table. Rub one
of the poles of the bar magnet NS,
from one end of the blade, say A,
as shown in the figure. Repeat it
several times. After turning the
blade upside down, repeat
rubbing in the same direction.
Always use the same pole of the
magnet while rubbing. If you rub
as shown in the figure below, you
can observe that the blade has
become a magnet with end A, a
North Pole and end B, a South
Pole.

Fig. 18.1
A B

18
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Observe the figure (18.4). Can you make a
pattern as shown in the figure with paper clips,
without hooking them together or using glues?

Try to find out a method for this. Let's do an
experiment. As shown in figure 18.5, fix some
pins in two rows to the North Pole of a magnet.
After bringing the free ends of the row of pins
together, release them.

Magnetic Induction

What do you observe?
Is there any difference in the arrangement of the iron filing before and
after magnetising?
What is the difference?

In a magnetic substance there are
numerous small magnets as shown in
the figure. Let's call them atomic
magnets. You might have noticed how
they are aligned before magnetising
[18.3(a)] and after magnetising
[18.3 (b]. What is the difference? Now
you have understood the reason why
the magnetic substance turned into a
magnet.

Fig. 18.3 (a)

 Fig. 18.3 (b)

How are the iron filings  arranged themselves in order to become
magnetised?
What may be the reason behind the difference in magnetic properties
before and after magnetising?

When a magnet is divided into small pieces, each piece will have two poles.
Can you now say why it is so? Write your explanations in the science diary.

 Fig. 18.4

 Fig. 18.2

S N
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Fig. 18.7

What do you observe?
What type of force acts at the free ends of the row of pins?

Attraction

Repulsion

Does attraction or repulsion take place between magnetic
substances?
Which one has the ability to repel?

Magnet

Magnetic substance

If so what might have happened to the pins in the presence of the
magnet?

In magnetic induction which pole develops at the end of the magnetic
substance near the magnet? What about the other end? Can you explain this
on the basis of atomic magnets?

Electricity for making magnets

Wind insulated copper wire over a wrought iron
nail. Connect the free ends of the wire to a battery.
(Fig. 18.7) (AC should not be used.) Bring some pins
to the ends of the nail.

What do you observe?
Bring any one pole of a magnetic needle to each
end of the nail.

Repeat the above mentioned experiment, as shown in figure 18.6. Record your
observations.

Magnetising of magnetic substances under the
influence of a magnet is magnetic induction.

Fig. 18.6

 Fig. 18.5
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What do you observe?

 Remove the battery and repeat the experiment.

Does the nail attract the pins?
What happens when the poles of a magnetic needle is brought near the
end of the nail?
What happened to the nail when electricity was passed through the wire?
Why do you think so?
Does the nail show magnetic property even after the battery is removed?

Electromagnets are temporary magnets that are made with the help of
electricity.

There are many gadgets which make use of electromagnets. Find out and
write them down.

• Electric bell
• Magnetic crane
•
•

Have you seen the magnet in a loud speaker?

Is it a permanent magnet or an electromagnet?

Wrought iron cannot be used to make these kinds of
magnets. What can be the reason?

Place an iron rod and a steel rod of the same size
touching the pole of a magnet and dip them into
iron dust. Which one attracts more iron dust?

Which substance has received greater
magnetic force due to magnetic induction?

         Remove the magnet and observe.

Which substance has a greater ability to retain magnetism?
You might have understood the differences between iron and steel in their
magnetic properties.

Record your findings in the science diary.

Besides steel, some substances like Alnico are also used to make permanent
magnets .

ALNICO is an alloy of aluminium, nickel, iron, cobalt and copper.

These substances are generally made permanent magnets with the help of
electricity.

Fig ˛ 18.8
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Fig 18.10

Magnetic Field

Place a bar magnet on the table. Bring a suspended pin at different points
around the magnet .

What happens? What is the reason?
Is the magnetic force felt at all points the same?

Mark the region around the magnet where magnetic force is considerably
felt. This region is the magnetic field.

Now, try to write a definition of magnetic field.

You have understood that there is a region around a magnet where magnetic
force can be experienced. We can represent this region by magnetic lines of
force.

Fill a trough with water. Arrange a bar magnet at the centre of the surface of
water in the trough. Magnetise a needle and identify its poles and pass the
needle through a piece of thermocol. Place this thermocol piece on the water
surface in such a way that the north pole of the needle comes near the north
pole of the magnet. What do you observe? Repeat the experiment placing this
piece at other points near the north pole of the magnet.

Sprinkle a little iron dust on a glass sheet. Place a bar magnet below the sheet
and tap it gently with your finger.

What do you observe?
Why does the iron dust align like this?

You have found that there are magnetic lines of force
around a magnet. Let's draw them.
Fix a drawing sheet on a desk using drawing pins. Place
a bar magnet on it. The north pole of the magnet must
point southward. Draw the outline of the magnet with
a pencil. Place a small magnetic compass near the north
pole of the magnet. Mark the position of the north pole
of the compass.

Fig 18.9
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Fig 18.11 (a) Fig 18.11 (b)

fig  18.12

Move the compass to that position. Again mark the position of the north pole
of the magnet. Continue this till the compass reaches the south pole of the bar
magnet. Repeat the experiment placing the compass at various points near
the north pole. Now draw lines extending from north pole to the south pole
joining the points obtained every time. These lines are lines of magnetic force
or magnetic field lines.

   Repeat the experiment with the north pole of the magnet pointing north.

  You might have observed the peculiarities of the magnetic field lines. Outside
the magnet, these magnetic lines of force start from the north pole and ends
at the south pole.

Do the magnetic field lines intersect?
Where are they seen crowded?
Flux density is the number of magnetic field lines passing through unit
area. If so, where will the flux density be the maximum?

The following figures show the change in flux when like poles and unlike
poles come closer together. Which poles are they?

We know that magnets always align themselves in the NS direction, when
suspended freely. Why is it so?

Suspend a magnet with a thread. Below it, place another magnet in the east-
west direction. What do you see? Which are the poles of the two magnets
that come on the same side?

Remove the magnet placed below. What
happens now? You have understood that one
magnet influences another. In aligning a
suspended magnet  in north south direction has
earth any role to play?

  Can you explain this considering the earth
as a magnet.

Mark the geographic poles and the poles of the
terrestrial magnet if you can. Also draw the
magnetic lines of it.
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You have seen that certain substances develop the property of attraction when
rubbed. Can you tell why this attraction happens?

Try to find the reason based on the structure of atom you have studied earlier.

STATIC ELECTRICITY

Materials used for rubbing           attracts
v

 doesn’t attract

1 2

Glass        Silk

Table 19.1

Have you had any such experience? Note them down.
$

$

$

Attraction due to rubbing
Collect materials like plastic, cotton, silk, wool, polyester, glass, ebonite, metal
pieces etc. Rub one with another.

Do the objects rubbed attract small pieces of paper? Record your observation
in the table.

Ardhra was sharing her experiences with other students
in the science club.
'When I left the comb down after combing my hair the tiny
bits of paper put there by my sister were attracted to it.
Why did it happen so? After all, the comb doesn’t have
any magnetic power, does it?'

Fig 19.1

19
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Can you complete the table based on the transfer of electrons between the
pairs subjected to rubbing.

When the atom tells its story

All substances are made up of atoms. There  are positively
charged protons and negatively charged electrons in an
atom. Since the number of protons and electrons are equal,
the atom acts as though it doesn’t have electric charge.
That is, atom is electrically neutral.

However, when two things are rubbed together electrons
are transferred from one substance to another. In this way
when electrons are transferred from one atom to another
the atom which receives electrons becomes negatively
charged. On the other hand, the atom losing electrons
becomes positively charged.

The History of Charge

Thales, a philosopher who lived in 6th

century BC, found that when amber was
rubbed with wool, it attracted light
materials. Many 16th century scientists too
discovered similar properties of materials.
The most prominent among them was an

English doctor and physicist William Gilbert (AD 1540-
1630). He came to realise that many substances showed
the property of attraction when subjected to rubbing.

pairs subjected to
rubbing

1 2

  Glass Silk

Ebonite Wool

    Plastic Wool
     scale

objects which developed
positive/negative charges

positive negative

the object from which

electron is transferred

from glass to silk

from wool to ebonite

Table 19.2

from wool to plastic scale



172

The attracting and repelling properties of the articles rubbed

You have seen that charged substances attract neutral ones. What happens
when two charged objects are brought closer? Let’s do an activity with
different objects which are charged by rubbing.

Place a bulb inside a glass as shown in the figure. A plastic pen rubbed on hair
is kept on the top of the bulb in a balancing position. Bring another plastic
pen after rubbing it on the hair.

What do you observe? Charge the pen again and place it at the top of the bulb
and bring a glass rod which is rubbed with silk/polyester near the pen.

What do you see?

Record your observations in your science diary.

Objects which have undergone rubbing have developed charge. You have
also understood that objects with like charges repel each other and those with
unlike charges attract each other. You know that glass on rubbing with silk
develop positive charge. If so, what might be the charge of the pen?

The charges developed on different substances on rubbing are static. They
remain in their places without any movement. These types of charges are
called static electric charges. It is also known as static electricity.

In your school laboratory there might be devices to detect the presence of
static electricity. Make one such device. How can we detect the presence of
static electric charge?

To know the presence of charge

Electroscope is an instrument used to detect the presence of static electric
charges.

The unit of electric charge is coulomb.
This is equal to the charge of 6.25x1018

electrons. Therefore the charge of an
electron is 1.602 x 10-19 coulomb.

Fig 19.2
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Observe carefully and identify the parts of an electroscope in your school.
laboratory.

Touch the metallic sphere of an electroscope with a plastic comb. Record your
observation. After rubbing the comb with a woollen blanket, touch it again
with the metallic sphere of the electroscope.  What difference do you notice?

Why did the leaves of the electroscope move apart?
We can understand that the repulsion of the leaves of the electroscope is due
to the presence of electric charge. Bring the metallic sphere of the electroscope
in contact with the earth either by touching the metallic sphere or with the
help of a metallic conductor. What do you observe? What might be the reason
for this? Formulate conclusions through discussions.

conduting wire

Fig 19.3 Fig 19.4

Fig 19.5

Aluminium rod

bottle

Aluminium foil
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Haven’t you seen iron chains hung from petrol trucks so as to touch the
ground? What could be the reason? Find it out and write it down in your
science diary.

The induction of charges in conductors
and the nature of induced charges
Can there be any  method other than rubbing by which a substance be
charged? Look at the figure. A metallic rod is fixed on an insulated stand.
When a charged ebonite rod is brought near it
the charge developed on the metallic rod is
represented here.

Study the figure and answer the questions that
follow.

What is the charge of the metallic rod
near the ebonite rod?

(a) (b)

Earth - an electron bank

Earth can receive and give back
electrons as needed. Earth is a
bank where the give and take of
electrons takes place.

Earthing

Charge is developed in substances because of the electron exchange taking
place between them.  If so, can the charges be eliminated by this give and take
of electrons.

If charged electroscopes as in fig. 19.6 (a) and fig. 19.6 (b) are connected to
earth using a conductor,  where would the electrons flow to and where from?

Earthing is the process by which an object is connected to
earth so as to loose its charge.

Fig 19.7

Fig 19.6
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       What would be the charge at the far end?

Earth the metallic rod without removing the ebonite rod as shown in the figure.

What happens to the charges in the conductor?
Remove the ebonite rod after removing the earthed conductor.

metallic rod

Fig 19.9

Fig 19.8

metallic rod

charged ebonite rod

insulated stand

Now, the metallic rod has been charged positively.

If so, write in your science diary, how you can make the metallic rod negatively
charged by induction.

Lightning conductor

Fig 19.10
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Raghu was going to school. He looked at the top of a tall building by the road
side and asked his friend,  'Why a metal rod  with sharp pointed metal rods
connected at its end is fixed on the top of the building?’

Friend: It is a lightning conductor that protects buildings from lightning.

Raghu: But why these pointed tips?

Can you give an explanation to Raghu’s questions.

Distribution of electric charge in conductors

The length of a perpendicular line
connecting the surface of the
conductor and the dotted line
denote the amount of charge in the
conductor at that position.

Fig 19.11

The figure shows conductors having different shapes that are charged.

Is the charge equally distributed on a spherical conductor?
On which position of the rectangular or triangular conductor does
charge develop the most?

Lightning conductor is a device which gives protection from lightning.

How does it work?

Two types of electric charges are formed in clouds due to the flow of the
wind. Haven’t you often noticed an
electric spark when you switch off
an electric device? It is due to the
flow of charge  through the air. In
the same manner when electric
charge gets accumulated in the
clouds, it gets  discharged to other
clouds or to the earth. In this process
the air gets heated, producing
intense light (lightning) and sound
(thunder).

Fig 19.12
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The discharges between clouds are not harmful to us. But those between the
clouds and the earth cause electric shock to those objects which come in their
path.

Let’s see how a lightning conductor avoids this.

We have understood that electric charge develops in conductors through
induction. What is your assumption regarding the charge induced in the
lightning conductor when  charged clouds come near it?

What would be the charge formed by induction at the pointed end of the
lightning conductor if the cloud is positively charged?
What if the cloud is negatively charged?

Due to the charge thus induced, the air surrounding the lightning conductor
gets ionized. The charges in the air particles similar to that developed at the
pointed edge of the lightning conductor are repelled. These repelled air
particles reach the clouds and make their charge neutral.

When intense lightning occurs which is likely to affect the building, the
charges escape through lightning conductor to the earth without damaging
the building.

Now, you might have understood why the lightning conductors have pointed
ends.

A lightning conductor which is not properly earthed causes more harm than
good. Why? Write your observations in your science diary.

Precautions to be adopted when there is lightning

When there is lightning one person takes shelter under a tall tree and
another under a short tree. Who is more likely to be affected? Why?
It is dangerous to stand near barbed fences or in water bodies when there
is lightning.

Considering the benefits of lightning to nature as well as the energy
possibilities of it, conduct a seminar in your class.



178

We often see this scene on television when weather for the day is forecast.
What is temperature?
Why does it increase and decrease?
How do we measure it?

Which form of  energy  familiar to us can we relate temperature to?

We are familiar with different situations in which heat is used. Can you write
a few of them?

$ Water is boiled
$

$

HEAT AND TEMPERATURE

..... the maximum
temperature in the state,

320C, was recorded in
Thiruvananthapuram and

the minimum, 240C, in
Kochi....

Fig 20.1

20
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Movement caused by heat...

Substances are made up of molecules. Substances are seen in
different states. The molecules in any solid are in a state of
vibration. This cannot be seen with our naked eyes. When
substances are heated the speed and direction of molecules in
them undergo change. As heat increases, the freedom of
movement also increases.

Kinetic energy is the energy possessed by a body by virtue of
its motion. As the molecules gain kinetic energy when heated,
kinetic energy and heat can be related. Heat is the total kinetic
energy of the molecules. Likewise the temperature of a
substance and the kinetic energy of its molecule are
interrelated. The temperature of substance is proportional
to the average kinetic energy of its molecules.

Can you point out some situationsin in which heat makes substances move?

What happens when water boils in a closed container? Haven’t you noticed
the movement in water and the movement of the lid of the container in such
situations? What made the lid move? Where did the lid get energy from?

What happens to objects when heated?

Let’s do an activity.

Fill half of a boiling tube with water. Put some tea dregs into it. Heat the tube
after the tea dregs get settled at its bottom. What do you observe?

Did the tea dust move before heating?
Did the  increase in heat make any difference in the speed of motion of the
dust?
Can you find out the relationship between heat and the kinetic energy of
water molecules from this activity?

Now, you have understood that when heat energy increases the kinetic energy
of the molecules in a substance also increases.

As they are interrelated, heat and energy are expressed in the same unit, joule.
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Measuring temperature

Let’s do an activity

Immerse your left hand in the first vessel and your right hand in the third
vessel simultaneously, as shown in the figure. Take off your hands and dip
them in the second vessel simultaneously. Do you feel the same temperature
on both the hands?

ice medium hot
water

hot water

Fig 20.2

Which of them can be considered as the temperature of water in the
second vessel?
Can we measure the exact temperature of a substance just by touching
it?

If not, don’t we need a device to measure temperature accurately?

Thermometer is the device used for this purpose. Temperature is usually
expressed in degree celsius (0C.)

Anu has a doubt when she learnt that water boils at 1000C. If so, won’t we
get burned if we touch a person with 1000 fever?

We use a clinical thermometer to measure the temperature of those having
fever. Here temperature is measured in a unit called degree fahrenheit (0F).
This unit is smaller than degree celsius. We use a celsius thermometer to
measure the temperature of boiling water.

The table given below shows the temperatures recorded with celsius
thermometer and fahrenheit thermometer (Table 20.1). Complete the table
by finding out the mixing temperatures.
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Temperature

                                                degree celsius   degree fahrenheit

Water boils 100 oC 212 oF

Normal body 37 oC 98.6oF
temperature

Ice melts 0 oC 32 oF

Atmospheric temperature

Temperature of drinking
water

Different situations
where temperature

is measured

Different types of Thermometers

Different types of thermometers are used to
measure very high and very low temperatures.
Constant volume Gas thermometer, Radiation
Pyrometer, Thermo Electric Thermometer etc are
examples.

Mercury Thermometer
Mercury Thermometer is a glass tube filled with mercury. In
the celsius scale, the temperature at which ice melts under
normal atmospheric pressure (melting point of ice) is taken as
00C and the temperature at which water boils (boiling point of
water) is taken as 1000C. The temperatures in between these two
are divided into hundred equal parts. One such part is 10C. For
more accuracy each 0C is again divided and marked on the
thermometer. Negative temperatures are marked below 0. When
the bulb of the thermometer is heated, the mercury in the glass
bulb expands at a uniform rate and rises up in the tube. The
mark against which the mercury level reaches gives the
temperature at that time.

Fig 20.3

Compare the information given in the table can you now clear Anu’s doubts?
Table 20.1
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You know that the sun rises in the east and sets in the west.

Where does the moon rise?

Where does it set?

Record your findings in the science diary.

Phases of the Moon

When you observe the moon from the earth, sometimes it appears fully and
sometimes only partially. Why? Try to illustrate the shapes of the moon as
you saw it on different days.

What do we call the day on which the moon is seen fully?
What is the day on which the moon is not visible at all?
What change of shape happens to the moon from a new moon day to a
full moon day?
What about from a full moon to a new moon?

Illustrate your findings in the science diary.

Why don’t we see the other side of the moon that appears both as crescent
moon and full moon?

Why is this variation in the appearance of the moon when observed in the
course of a month? We can understand this with the help of an activity.

This activity should be done either in the morning or in the evening.

Take a ball painted half white and
half black. Let two students go to an
open space where there is bright
sunlight. Draw a circle there and
make a student stand at the centre
of the circle. Imagine that this
student is the earth. Divide the
circumference of the circle into eight
equal parts and mark them. Ask the
other student to take the ball and
stand at each division of the circle

CELESTIAL SIGHTS21

Since the time taken by the
moon for its rotation and
revolution around the earth
are the same, those who observe
the moon from any point on the
earth see only one face of it.
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Fig 21.1

one after another. Ask this student to hold
the ball in such a way that the part which
separates the black and white portions of
the ball is  vertical as shown in the figure.
The white portion of the ball must always
face the student at the centre of the circle.
Let the student at the centre observe the
white part of the ball in the hands of the
other student who is shifting his position
from one division of the circle to another.
The student holding the ball moves
around through the different divisions of
the circle. Then the student standing at the
centre should observe the ball and sketch
how on each instance he views the part
of the ball where the sunlight is falling
directly. Compare these sketches with the
various shapes of the moon.

A peep into the sky

Haven’t you seen a lot of twinkling stars in a clear night sky?

It is really amazing to see the stars of different sizes, colours and varying
brightness fill the sky.

Don’t you feel like the stars are
pasted on the inner surface of
a black hemisphere?

Similarly those who are at the
other side of the world will also
be able to see such a
hemisphere. This imaginary
sphere formed by joining the
two hemispheres is the celestial
sphere.

If you observe the stars
scattered across this sphere
carefully, can't you imagine
some shapes by connecting
together the stars?

Let’s try.

All the stars seen in the celestial sphere
are at different distances. The sun which
is the nearest star to earth is 15 crore kilo
metres away from it. This distance is
known as astronomical unit. This unit is
used to measure the distances from the
sun to different planets. Another unit used
to measure distance is light year. It is the
distance that light can travel in a year. This
would be
3 x 105 x 60 x 60 x 24 x 365 = 9.46 x 1012 km.

Alphacentouri  which is the nearest star
to the earth after the sun is 4.3 light years
away. Proximacentouri is nearer but
cannot be seen with naked eye as it is very
faint.
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Familiarise yourselves with those group of stars which appear in the sky after
evening (twilight) in the month of February using the software K-Star.

E.g. Orion the hunter, Aries, Taurus, Gemini

Given below are the figures of some other constellations.

Fig  21.4

Observe the group of stars (constellation) at night in an open space with the
help of a star chart and prepare a note.

big dipper leo scorpius

A chart showing the positions of

the stars appearing in the sky when

viewed at a fixed place and at a

fixed time is called star chart. Figure

21.4 shows the star chart at Kochi

as at 8pm on 1 February 2009.

A person reading the chart should

lie on his back looking at the sky

with his head towards north, and

must hold the chart just above his

face with the portion marked north

directed northward.
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Discuss your observation report with your friends.

Which are the groups of stars that you have identified?

Write in your science diary the name and form or shape of the constellations
you have identified.

In ancient times people used some stars
of the constellation Orion, the hunter to
know the direction.As shown in the
figure draw an imaginary line connecting
the head of Orion, the hunter and the
sword dangling down its waist.

To which direction does the line point to?

At the northern end of this straight line near the horizon, we can see a star.
This is the pole star.

Observe the Orion star group (constellation) at night for many times within
two to three hours. Has any change in its position or shape occured?

 During ancient times mariners relied on stars to know the time at night . Is it
possible to know the time by observing the change in positions of
constellations?

You have understood the movement of moon by observing the sky, haven’t
you?

Solar system

Haven’t you seen certain objects among the stars which do not twinkle? What
are they? Have you seen an object shining like a star in the West after sunset?
This heavenly body can be seen in the morning at other times  in the East.
This is not a star. This is the planet Venus.

Which are the planets in the solar system other than Venus?

Try writing them in the order of the increasing distance from the sun.

towards the pole

All stars seem to travel from
East to West at the rate of one
degree every four minutes. A
star which rises in the East takes
360 minutes (6 hours) to reach
right above our head (i.e  to
travel 90o).
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In ancient times it was believed that the earth was the centre of the
universe and stars including the sun revolved round the earth. It was
Nicolas Copernicus, a Polish scientist, who lived five centuries ago
discovered that sun is the centre of the solar system and the planets
revolve round the sun.

There were nine planets in the solar system. But now we have only eight.
Which planet lost its position as a planet?

When did it lose its position as planet? Why?

Note the description of planets by International
Astronomical Union (IAU) - The planets are heavenly
bodies that revolve around the sun in a fixed orbit. They
do not permit other heavenly bodies to enter their orbits
and have enough mass to acquire spherical shape by itself.

Terrestrial and Jovian Planets

Some information regarding the planets in the solar system are given in the
table.

Mercury 0.46 0.39 5.5 0

 Venus 0.95 0.72 5.23 0

 Earth 1.00 1.00 5.517 1

Mars 0.55 1.50 3.96 2

Jupiter 11.00 5.20 1.33 63

Saturn 9.00 9.50 0.68 47

Uranus 4.00 19.20 1.60 27

Neptune 3.90 30.00 2.30 13

Table 21.1

Name of
the planet

Radius of the
planet (Earth's

radius taken as
one unit

Distance from the
sun (Distance

towards earth is
taken as one unit)

Density Number of
satellites
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Do all the planets have the same density? Which are the planets that
have high density and which have low density?
Can we distinguish between smaller and bigger planets?
Some planets have rings around them. Which are they?

There are planets with a few satellites and planets with no satellites at all.
Which are they? Which are the planets with a large number of satellites?

Mercury, Venus, Earth and Mars are mainly composed of solid
substances like rocks, iron and nickel. They are called terrestrial
planets. Jupiter, Saturn, Uranus and Neptune are mainly
composed of condensed gases such as hydrogen and methane.
They are called Jovian planets.

In 1609 for the first time Galileo observed the space with the
help of a telescope. He observed the mountains on the moon
and spots on the sun. He showed them to others also. He
further observed the four satellites of Jupiter, the phases of
Venus and the rings of Saturn.

Besides planets and satellites, there are other members too in the solar system.
Can you name them?

Asteroids
Between the orbits of Mars and Jupiter a group
of celestial objects revolve round the sun. They
are called asteroids. We can see them only with
the help of a telescope.

Comets
Among the known members of the solar
system, comets travel the farthest. They revolve
round the sun in an elliptical orbit. Comets
consist of condensed gases and rock pieces.
When they come closer to the sun condensed
gases evaporate and appear like a long tail. This
is a brilliant sight indeed.

Meteors
During some nights we can see certain objects
in the sky burning down through the
atmosphere. They are meteors. Can you guess
why meteors burn down while falling through
the atmosphere?

Fig 21.6

Asteriods

Haly's comet

                  Fig 21.7
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Expedition to Moon

It was Soviet Union that began the first expedition to Moon 50 years ago. It
began with the launching of Sputnik in October, 1957. Later, America, Japan
and European Space Agency conducted expedition to Moon. It was America
that sent man to Moon for the first time. In 2008 India also started its
expedition to Moon with its Chandrayan Project.

Chandrayan Project
ChandrayanI is India’s first ever mission to
explore the moon. It was launched from the
Satish Dhawan Space centre in  Sriharikotta on
22nd October 2008, by the PSLV C-11 space
vehicle and reached the orbit of moon on 8th

November 2008. On November 11 it started
revolving round the moon in a polar orbit of
100km height. On 14th November it created
history by separating the Moon Impact Probe
(MIP) from the mother vehicle and landing it
near the south pole on the surface of the moon.
ChandrayanI aims to study this neighbour of ours
for the next two years by remote sensing with
the help of ten scientific equipments. The basic
aim of this project is to enhance our knowledge

about the only
natural satellite of
earth, the moon.
Besides it also proposes to increase India’s
technological expertise in the field of space
technology and to equip and enable the new
generation Indian scientists to face fresh
challenges in inter planetary researches.

PSLV - 11
Fig 21.8

Moon Impact Probe (MIP)
Fig 21.9




