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CONSTITUTION OF INDIA

Preamble
WE, THE PEOPLE OF INDIA, having
solemnly resolved to constitute India into a

SOVEREIGN SOCIALIST SECULAR DEMOCRATIC REPUBLIC §

and to secure to all its citizens:
JUSTICE
Social, economic and political;
LIBERTY
of thought, expression, belief, faith and worship;
EQUALITY
of status and of opportunity; and to
promote among them all
FRATERNITY
assuring the dignity of the individual and the unity and
integrity of the Nation;
IN OUR CONSTITUENT ASSEMBLY
this twenty-sixth day of November, 1949, do
HEREBY ADOPT, ENACT AND GIVE TO
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Foreword

The National Curriculum Framework (NCF), 2005, recommends that children’s life at school must
be linked to their life outside the school. This principle marks a departure from the legacy of bookish
learning which continues to shape our system and causes a gap between the school, home and
community. The syllabi and textbooks developed on the basis of NCF signify an attempt to implement
this basic idea. They also attempt to discourage rote learning and the maintenance of sharp
boundaries between different subject areas. We hope these measures will take us significantly
further in the direction of a child-centred system of education outlined in the National Policy on
Education (1986).

The success of this effort depends on the steps that school principals and teachers will take
to encourage children to reflect on their own learning and to pursue imaginative activities and
questions. We must recognise that, given space, time and freedom, children generate new
knowledge by engaging with the information passed on to them by adults. Treating the prescribed
textbook as the sole basis of examination is one of the key reasons why other resources and sites
of learning are ignored. Inculcating creativity and initiative is possible if we perceive and treat
children as participants in learning, not as receivers of a fixed body of knowledge.

These aims imply considerable change in school routines and mode of functioning. Flexibility
in the daily time-table is as necessary as rigour in implementing the annual calendar so that the
required number of teaching days are actually devoted to teaching. The methods used for teaching
and evaluation will also determine how effective this textbook proves for making children’s life at
school a happy experience, rather than a source of stress or boredom. Syllabus designers have
tried to address the problem of curricular burden by restructuring and reorienting knowledge at
different stages with greater consideration for child psychology and the time available for teaching.
The textbook attempts to enhance this endeavour by giving higher priority and space to
opportunities for contemplation and wondering, discussion in small groups and activities requiring
hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the hard
work done by the textbook development committee responsible for this book. We wish to thank the
Chairperson of the advisory group in science and mathematics, Professor J.V. Narlikar and the
Chief Advisor for this book, Professor V.B. Bhatia for guiding the work of this committee. Several
teachers contributed to the development of this textbook. We are grateful to their principals for
making this possible. We are indebted to the institutions and organisations which have generously
permitted us to draw upon their resources, material and personnel. We are especially grateful to
the members of the National Monitoring Committee, appointed by the Department of Secondary
and Higher Education, Ministry of Human Resource Development under the Chairpersonship of
Professor Mrinal Miri and Professor G.R Deshpande, for their valuable time and contribution.

As an organisation committed to systemic reform and continuous improvement in the quality of
its products, NCERT welcomes comments and suggestions which will enable us to undertake further
revision and refinement.

Director
New Delhi National Council of Educational
30 November 2007 Research and Training






Preface

This book is the outcome of the efforts of the textbook development committee
appointed by the NCERT. The committee met a few times to interact with one
another to improve the draft. Then there was a review meeting in which many
experts and practicing school teachers were invited to review the draft and suggest
improvements.

By and large we have stuck to the format of the Class VII book. By now famous
characters, Boojho and Paheli, have been used to make the text interactive. Attempt
has been made to recall children’s own experiences and build concepts around
them. This is designed to connect science that they study in the school with their
everyday life.

Many activities have been suggested to clarify concepts. Some of these activities
are so simple that children can perform them on their own. The requirement of the
apparatus required for the activities is minimal. We performed all the activities
ourselves to ensure that there was no difficulty in performing them in the school
situation. The activities should also help children in developing skills such as
presentation of data in tabular and graphical forms, reasoning and drawing inference
from the given data.

The language of the book has been kept as simple as possible. A large number of
photographs, illustrations, cartoons, etc. have been included to make the book
attractive. To help teachers evaluate children effectively, a large number of exercises
have been given at the end of each chapter. The teachers are encouraged to frame
additional exercises to test children’s understanding. Some challenging exercises
have also been devised for those children who would like to appear for the National
Talent Search Examination conducted by the NCERT.

We are conscious of the fact that there is a paucity of additional reading material
for children. We have tried to address this problem by providing non-evaluative
boxes. These boxes, in light orange, contain additional information, anecdotes,
stories, strange facts and other such interesting materials.

We all know that children are mischievous and playful by nature. Therefore, in
order to prevent any untoward incident during the performance of the activities in
the school or outside, necessary cautions, in magenta, have been inserted at various
places in the book.

To prepare children to assume their roles as responsible citizens of tomorrow,
attempt has been made to sensitise them to the issues concerning gender, religion,
environment, health and hygiene, water scarcity and energy conservation. We have
sought to weave into the text the value of cooperation and the importance of peer
learning.

An important feature of the book is what we call Extended Learning. These
are totally non-evaluative, and purely voluntary activities and projects. Some of
the projects in this section have been designed to enhance children’s interaction
with the experts, teachers, even parents, and society at large. The children are
required to collect information of various kinds and draw conclusions of their own.

My request to teachers and parents is to use the book in the spirit in which it
has been written. Encourage children to perform activities and learn by doing, rather
than by rote. You can supplement, or even replace, the activities given here. If you



feel that you have better alternatives, especially with your local/regional flavour,
please write to us so that these activities could be used in the future editions of
the book.

We have been able to include only a small subset of children’s experiences. You
have a better knowledge of their experiences because you are in touch with them.
Use them to illustrate the concepts being taught. Above all, please do not stifle
children’s natural curiosity. Encourage them to ask questions, even if sometimes
you feel uncomfortable. If you do not know the answer to a question on the spot, do
not feel embarrassed. You can promise them to find the answer and deal with it
later. Make a genuine attempt to get the answer from whatever resources are within
your reach, such as senior school or college teachers, experts, libraries, internet
etc. If, inspite of your efforts, you cannot get the answer to some question, you could
write to NCERT.

I must thank the NCERT for enabling us to talk to children through the medium
of this book. Every member of the NCERT has been courteous and helpful to us.

In the end, I must express my gratitude to the members of the Editing Team,
who worked tirelessly to help me bring the book to the present form. If you and your
students find this book useful and enjoy teaching/learning science through this
book, the Editing Team and I shall consider ourselves well-rewarded.

V.B. BHaTia

Chief Advisor
Textbook Development Committee
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A Note for the Students

The team of Paheli and Boojho will be with you as you journey through this
textbook. They love to ask questions. All kinds of questions come to their
minds and they collect them in their sacks. Sometimes, they may share some
of the questions with you, as you read through the chapters.

Paheli and Boojho are also on the lookout for answers to many
questions — sometimes the questions seem answered after they discuss them
with each other, sometimes through discussions with other classmates, teachers
or their parents. Answers to some questions do not seem available even after
all these. They might need to experiment on their own, read books in the library,
send questions to scientists. Just dig and dig and dig into all possibilities and
see if the questions can be answered. Perhaps, they would carry some of the
unanswered questions in their sacks to higher classes.

What will really thrill them would be your adding questions to their sacks
or answers to their questions. Sometimes, activities are suggested in the
textbook, results or findings of these by different groups of students would be
of interest to other students and teachers. You can complete the suggested
activities and send your results or findings to Paheli and Boojho. Do keep in
mind that activities that involve using blades, scissors or fire need to be done
strictly under the care of your teachers. Stick to the precautions given and
then enjoy doing all the suggested activities. Mind, the book will not be able to
help you much, if the activities are not completed!

We would like to advise you that you must make observations yourself
and record whatever results you get. Keen and true observations are necessary
for exploring any subject of study. For some reason your results may turn out
to be different from those of your classmates. Do not worry. Try to find out the
reason for these results instead of disregarding them. Do not ever copy results
from your classmate.

You can send your feedback for Paheli and Boojho at:

To

The Head

Department of Education in
Science and Mathematics,
NCERT, Sri Aurobindo Marg,
New Delhi 110016
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Jana gana mana adhinayaka jaya he
Bharata bhagya vidhata
Panjaba Sindhu Gujarata Maratha
Dravida Utkala Banga
Vindhya Himachala Yamuna Ganga
uchchala jaladhi taranga

Tava Subha name jage, tave subha asisa
mage,

gahe tava jaya gatha.
Jana gana mangala dayaka jaya he
Bharata bhagya vidhata.
Jaya he, Jaya he, Jaya he,
jaya jaya jaya jaya he.
-Rabindranath Tagore
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India is my country. All Indians are my brothers and sisters.
Ilove my country and 1 am proud of its rich and varied heritage.
I shall always strive to be worthy of it.

Ishall give my parents, teachers and all elders respect,
and treat everyone with courtesy. I shall be kind to animals.
To my country and my people, 1 pledge my devotion.

In their well-being and prosperity alone lies my happiness.

- Pydimarri Venkata Subba Rao
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Chapter

objects move. Do you recall how we

can decide whether an object is
moving faster than the other? What does
the distance moved by an object in unit
time indicate? You also know that a
moving object like a ball rolling on the
ground slows down. Sometimes it may
change its direction of motion. It is also
possible that the ball may slow down
and also change its direction. Have you
ever wondered what makes an object
slow down or go faster, or change its
direction of motion?

Let us recall some of our everyday
experiences. What do you do to make
a football move? What do you do to
make a moving ball move faster? How
does a goalkeeper stop a ball? A
hockey player changes the direction
of the moving ball with a flick of the
stick. How do fielders stop a ball hit

o onT

In Class VII, you have learnt how

N

(a

1 FORCE AND PRESSURE

0854CH11

by a batsman? (Fig. 1.1). In all these
situations the ball is either made to
move faster or slower or its direction
of motion is changed.

We often say that a force has been
applied on a ball when it is kicked,
pushed, thrown or flicked. What is a
force? What can it do to bodies on which
it is applied? We shall seek answers to
such questions in this chapter.

1.1 Force — A Push or a Pull

Actions like picking, opening,
shutting, kicking, hitting, lifting,
flicking, pushing, pulling are often
used to describe certain tasks. Each
of these actions usually results in
some kind of change in the state of
motion of an object. Can these terms
be replaced with one or more terms?
Let us find out.

senSF
A\ ™~y

(b) (c)

Fig. 1.1 : (a) A goal keeper saving a goal, (b) A hockey player flicking a ball, and

(c) A fielder stopping a ball
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Activity 1.1

Table 1.1 gives some examples of familiar situations involving motion of objects.
You can add more such situations or replace those given here. Try to identify
action involved in each case as a push and/or a pull and record your observations.
One example has been given to help you.

Table 1.1 : Identifying Actions as Push or Pull

was due to the action of a force. When
does a force come into play? Let us

find out.

S. Description of [Action : (pushing/ pulling/picking/ Action can be
No the situation hitting/lifting/ lowering/flying/ grouped as a
kicking/ throwing/shutting/ flickin
] g/ g/ g/ €| push pull
1. Moving a book |Pushing | Pulling | Lifting — Yes Yes
placed on a table
2. Opening or
shutting a door
3. Drawing a bucket
of water from a
well
4. A football player
taking a penalty
kick
St A cricket ball hit
by a batsman
6. Moving a loaded
cart
7. Opening a
drawer
Do you notice that each of the actions
can be grouped as a pull or a push or @
both? Can we infer from this, that to move A
an object, it has to be pushed or pulled? I learnt in Class VI that a (A
In science, a push or a pull on an magnet attracts a piece of
object is called a force. Thus, we can iron towards it. Is attraction
say that the motion imparted to objects also a pull? What about

repulsion between similar
poles of two magnets? Is it a
pull or a push?

4

ForcE AND PRESSURE




ée)éago 1.1

Kaééé 1.1 & 29 SRV IO $ow0Hod QY BOVD éoéogjen azéoga)agon. BP0l HHOEQ)
éoécg)e):éa HBE o s 30‘5}26:153{3 Soe QAR SRSy, (8 :606568)06826? ngc‘éo /B eriito Sod
3850 1HB0STRS (HH&0B0E .8 HBBBPeK S BaHod. DEED Qe rBomes® o8 amrieden

adiod.
ééé L1:adys ﬁotﬁcge;és Sexe Soe erifes Sod SGgeore HBoo

$8g (3@36:/ [SteCTRY/stetatey) ?@ua/ a&e / S50 oBoHe

&.So. BoKY) DHBes Boder [ Abdota/ Ekgea/ Aot [ Sreasnts/
D&OoHe) Bése.gé: oied
1. 2QP GODI DY
Sepes | b | d&e - O OB
AVEOIH)

2. BenHdo Bty Soe
Ko7ea50ed

3. Q) Hod 2358
HBJ &voen

4, 2.8 HE0erS estoreedd
’oam@ 85 08508

5. 2.8 egehES S
(88¢5 208

6. J3&H08 o0&
2083 &ckn

7. LD BBoeHen

8 '§)6°2726& Co/)é 556?3638?63 e, Sexed S Boke
DT ot KoRoeroe? B o &l HHH
80907 ©08, TR J¢Pd Sue eorrd © o
gPOBHT?

DepdaRHBorr, af SHHH Iyo Soe
SPHTRA) OO WOETPD). OO0 (D0 HOX e
o) BPODTODA) BYNHWD). SWHR 200 AYD
HAT0d ? Hdo é@%@wgo.

©0OFPE0 HH 0D S FHH

©BB05R Ik 635 SBKBS® Sy,
w88 Erme oo SoBdae? Bok
©0HTN0E $epd (oare ey DEG o
DooErd? Bd errEEr B8 IQELr?

@00 - Hdo



1.2 Forces are due to an
Interaction

Suppose a man is standing behind a
stationary car [Fig.1.2(a)]. Will the car move
due to his presence? Suppose the man now
begins to push the car [Fig.1.2(b)], that is,
he applies a force on it. The car may begin
to move in the direction of the applied force.

Fig.1.2(a): A man standing behind a stationary car

Fig.1.2 (b) : A car being pushed by a man

Note that the man has to push the car to
make it move.

Figl1.3 (a) : Who is pushing whom?

Fig. 1.3 shows three situations that
may be familiar to you. Can you decide
who is pulling and who is pushing in
these cases? In Fig. 1.3 (a), both the girls
appear to push each other while the pair

Fig 1.3 (b) : Who is pulling whom ?

of girls in Fig. 1.3 (b) are trying to pull
each other. Similarly, the cow and the
man in Fig. 1.3(c) appear to pull each

Fig 1.3 (c) : Who is pulling whom?

other. The girls in the two situations
shown here are applying force on each
other. Is it also true for the man and the
cow?

From these examples, we can infer
that at least two objects must interact
for a force to come into play. Thus, an
interaction of one object with another
object results in a force between the
two objects.

FoRCE AND PRESSURE
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1.3 Exploring Forces

Let us try to learn more about forces.

Activity 1.2

Choose a heavy object like a table
or a box, which you can move only
by pushing hard. Try to push it all
by yourself. Can you move it? Now
ask one of your friends to help you
in pushing it in the same direction
[Fig.1.4(a)]. Is it easier to move it
now? Can you explain why?

Now push the same object, but
ask your friend to push it from the
opposite side [Fig.1.4 (b)]. Does the
object move? If it does, note the
direction in which it moves. Can
you guess which one of you is
applying a larger force?

Fig. 1.4 : Two friends pushing a heavy load
(a) in the same direction, (b) in
opposite direction

Have you ever seen a game of tug-of
war? In this game two teams pull at a
rope in opposite directions (Fig. 1.5).
Members of both the teams try to pull the

Fig. 1.5 : The rope may not move if the two
teams pull at it with equal force

rope in their direction. Sometimes the rope
simply does not move. Is it not similar to
the situation shown in Fig. 1.3 (b)? The
team that pulls harder, that is, applies a
larger force, finally wins the game.

What do these examples suggest
about the nature of force?

Forces applied on an object in the
same direction add to one another.
Now recall what happened when you
and your friend pushed the heavy box
in the same direction in Activity 1.2.

If the two forces act in the opposite
directions on an object, the net force acting
on it is the difference between the two
forces. What did you observe in Activity
1.2 when both of you were pushing the
heavy box from opposite directions?

Recall that in the tug-of-war when
two teams pull equally hard, the rope
does not move in any direction.

So, we learn that a force could be larger
or smaller than the other or equal to each
other. The strength of a force is usually
expressed by its magnitude. We have also
to specify the direction in which a force acts.
Also, if the direction or the magnitude of the
applied force changes, its effect also changes.

Does it mean that the net
force on an object is zero if the
two forces acting on it in
opposite directions are equal?

8
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In general, more than one force may
be acting on an object. However, the
effect on the object is due to the net
force acting on it.

1.4 A Force can Change the
State of Motion

Let us now find out what happens when
a force acts on an object.

Activity 1.3

Take a rubber ball and place it on a
level surface such as a table top or
a concrete floor. Now, gently push
the ball along the level surface
(Fig. 1.6). Does the ball begin to
move? Push the ball again while it
is still moving. Is there any change
in its speed? Does it increase or
decrease?

Next, place your palm in front
of the moving ball. Remove your
palm as soon as the moving ball
touches it. Does your palm apply a
force on the ball? What happens to
the speed of the ball now? Does it
increase or decrease? What would
happen if you let your palm hold
the moving ball?

Fig. 1.6 : A ball at rest begins to move
when a force is applied on it

You might recall similar situations.
For example, while taking a penalty kick
in football, the player applies a force on
the ball. Before being hit, the ball was at
rest and so its speed was zero. The
applied force makes the ball move
towards the goal. Suppose, the
goalkeeper dives or jumps up to save the
goal. By his action the goalkeeper tries
to apply a force on the moving ball. The
force applied by him can stop or deflect
the ball, saving a goal being scored. If
the goalkeeper succeeds in stopping the
ball, its speed decreases to zero.

These observations suggest that a
force applied on an object may change
its speed. If the force applied on the object
is in the direction of its motion, the speed
of the object increases. If the force is
applied in the direction opposite to the
direction of motion, then it results in a
decrease in the speed of the object.

I have seen
> children competing with one
another in moving a rubber tyre
or a ring by pushing it
(Fig. 1.7). I now understand
why the speed of the tyre
increases whenever it is pushed.

Fig. 1.7 : To move a tyre faster it has to be

pushed repeatedly
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Paheli is curious to know whether
application of a force can only change the
speed of an object. Let us find out.

Activity 1.4

Take a ball and place it on a level
surface as you did in Activity 1.3.
Make the ball move by giving it a
push [Fig. 1.8(a)]. Now place a ruler
in its path as shown in Fig. 1.8(b).
In doing so, you would apply a force
on the moving ball. Does the ball
continue to move in the same
direction after it strikes the ruler?
Repeat the activity and try to
obstruct the moving ball by placing
the ruler in such a way that it
makes different angles to its path.
In each case note your observations
about the direction of motion of the
ball after it strikes the ruler.

Fig. 1.8 : (a) A ball set in motion by
pushing it along a level surface
and (b) the direction of motion
of the ball after it strikes the
ruler placed in its path

Let us consider some more
examples. In a game of volleyball,
players often push the moving ball to
their team mates to make a winning
move. Sometimes the ball is returned
to the other side of the court by
pushing or smashing it. In cricket, a
batsman plays his or her shot by
applying a force on the ball with the
bat. Is there any change in the
direction of motion of the ball in these
cases? In all these examples the speed
and the direction of the moving ball
change due to the application of a
force. Can you give a few more
examples of this kind?

A change in either the speed of an
object, or its direction of motion, or both,
is described as a change in its state of
motion. Thus, a force may bring a
change in the state of motion of an
object.

State of Motion

The state of motion of an object is
described by its speed and the
direction of motion. The state of rest
is considered to be the state of zero
speed. An object may be at rest or in
motion; both are its states of motion.

Does it mean that the application of
a force would always result in a change
in the state of motion of the object? Let
us find out.

It is common experience that many
a time application of force does not result
in a change in the state of motion. For
example, a heavy box may not move at
all even if you apply the maximum force
that you can exert. Again, no effect of
force is observed when you try to push
a wall.
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1.5 Force can Change the

Shape of an Object

Activity 1.5

Some situations have been given in Column 1 of Table 1.2 in which objects
are not free to move. Column 2 of the Table suggests the manner in which
a force can be applied on each object while Column 3 shows a diagram of
the action. Try to observe the effect of force in as many situations as
possible. You can also add similar situations using available material from
your environment. Note your observations in Columns 4 and 5 of

the Table.

Table 1.2 : Studying the Effect of Force on Objects

Description of | How to Apply |Diagram Action of Force
Situation Force Change in Change in
State of Shape
Motion
Yes No Yes No
A lump of dough on |Pressing it down
a plate. with your hands.

Spring fixed to the
seat of a bicycle.

By sitting on the
seat.

A rubber band
suspended from a
hook/nail fixed on a
wall.

By hanging a
weight or Dby
pulling its free end.

A plastic or metal
scale placed
between two bricks.

By putting a weight
at the centre of the
scale.
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What do you conclude from the
observations noted in Table 1.2? What
happens when you apply a force on
an inflated balloon by pressing it
between your palms? What happens
to the shape of a ball of dough when it
is rolled to make a chapati? What
happens when you press a rubber ball
placed on a table? In all these
examples you saw that the application
of force on an object may change its
shape.

Having performed all the above
activities, you would have realised that
a force

may make an object move from rest.
may change the speed of an object
if it is moving.

e may change the direction of motion
of an object.

e may bring about a change in the
shape of an object.

e may cause some or all of these
effects.

While a force may cause one or more
of these effects, it is important to
remember that none of these actions can
take place without the action of a force.
Thus, an object cannot move by itself,
it cannot change speed by itself, it
cannot change direction by itself and
its shape cannot change by itself.

1.6 Contact Forces
Muscular Force

Can you push or lift a book lying on a
table without touching it? Can you lift
a bucket of water without holding it?
Generally, to apply a force on an object,
your body has to be in contact with the
object. The contact may also be with the

help of a stick or a piece of rope. When
we push an object like a school bag or
lift a bucket of water, where does the
force come from? This force is caused
by the action of muscles in our body.
The force resulting due to the action of
muscles is known as the muscular
force.

It is the muscular force that enables
us to perform all activities involving
movement or bending of our body. In
Class VII you have learnt that in the
process of digestion the food gets
pushed through the alimentary canal.
Could it be a muscular force that does
it? You also know that lungs expand
and contract while we inhale and
exhale air during breathing. Where are
these muscles located which make
breathing possible? Can you list a few
more examples of the force exerted
by the muscles in our body?

Animals also make use of muscular
force to carry out their physical activities
and other tasks. Animals like bullocks,
horses, donkeys and camels are used to
perform various tasks for us. In
performing these tasks they use
muscular force (Fig. 1.9).

Fig.1.9 : Muscular force of animals is used to
carry out many difficult tasks
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Since muscular force can be applied
only when it is in contact with an object,
it is also called a contact force. Are
there other types of contact forces? Let
us find out.

Friction

Recall some of your experiences. A ball
rolling along the ground gradually slows
down and finally comes to rest. When
we stop pedalling a bicycle, it gradually
slows down and finally comes to a stop.
A car or a scooter also comes to rest
once its engine is switched off. Similarly,
a boat comes to rest if we stop rowing
it. Can you add some more such
experiences?

In all these situations no force
appears to be acting on the objects, yet
their speed gradually decreases and
they come to rest after some time. What
causes a change in their state of motion?
Could some force be acting on them!
Can you guess the direction in which
the force must be acting in each case?

The force responsible for changing the
state of motion of objects in all these
examples is the force of friction. It is the
force of friction between the surface of
the ball and the ground that brings the
moving ball to rest. Similarly, friction
between water and the boat brings it to
a stop once you stop rowing.

The force of friction always acts on
all the moving objects and its direction
is always opposite to the direction of
motion. Since the force of friction arises
due to contact between surfaces, it is
also an example of a contact force. You
will learn more about this force in
Chapter 2.

You may be wondering whether it is
essential for the agent applying a force

on an object to be always in contact with
it. Let us find out.

1.7 Non-contact Forces

Magnetic Force

Activity 1.6

Take a pair of bar magnets. Place
the longer side of one of the magnets
over three round shaped pencils or
wooden rollers as shown in Fig.1.10.
Now bring one end of the other
magnet near the end of the magnet
placed on the rollers. Make sure that
the two magnets do not touch each
other. Observe what happens. Next,
bring the other end of the magnet
near the same end of the magnet
placed on the rollers (Fig.1.10). Note
what happens to the magnet placed
on the rollers every time another
magnet is brought near it.

Fig.1.10 : Observing attraction and repulsion
between two magnets
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Does the magnet on the rollers begin
to move when the other magnet is brought
near it? Does it always move in the
direction of the approaching magnet?
What do these observations suggest? Does
it mean that some force must be acting
between the two magnets?

You have learnt in Class VI that like
poles of two magnets repel each other and
unlike poles attract each other. Attraction
or repulsion between objects can also be
seen as another form of pull or push. Do
you have to bring the magnets in contact
for observing the force between them? A
magnet can exert a force on another
magnet without being in contact with it.
The force exerted by a magnet is an
example of a non-contact force.

Similarly, the force exerted by a
magnet on a piece of iron is also a non-
contact force.

Electrostatic Force
Activity 1.7

Take a plastic straw and cut it into
nearly two equal pieces. Suspend one
of the pieces from the edge of a table
with the help of a piece of thread (Fig.
1.11). Now hold the other piece of
straw in your hand and rub its free
end with a sheet of paper. Bring the
rubbed end of the straw near the
suspended straw. Make sure that the
two pieces do not touch each other.
What do you observe?

Next, rub the free end of the
suspended piece of straw with a
sheet of paper. Again, bring the piece
of straw that was rubbed earlier with
paper near the free end of the
suspended straw. What do you
observe now?

Fig.1.11 : A straw rubbed with paper
attracts another straw but repels
it if it has also been rubbed with
a sheet of paper

A straw is said to have acquired
electrostatic charge after it has been
rubbed with a sheet of paper. Such a
straw is an example of a charged body.

The force exerted by a charged body
on another charged or uncharged body
is known as electrostatic force. This
force comes into play even when the
bodies are not in contact. The
electrostatic force, therefore, is another
example of a non-contact force. You will
learn more about electric charges in
Chapter 9.

Gravitational Force

You know that a coin or a pen falls to the
ground when it slips off your hand.
Leaves and fruits also fall to the ground
when they get detached from the plant.
Have you ever wondered why it is so?
When the coin is held in your hand it
is at rest. As soon as it is released, it
begins to move downwards. It is clear that
the state of motion of the coin undergoes
a change. Can this happen without a
force acting on it? Which is this force?

20

ForcE AND PRESSURE



BBy i &I wabIroso SHES 8°8
©AHI)EER) FOSYTYDH 06 DP° EdendHowe?
BRBE $K0%) wohImodo BIS’T 6 I
Eehendhotr? 8 HBBPden D KrAKT oD @0l
BotH ©CHIROT® g5 808 200 EHBoTe HI
BP0t ?

65 S5K58s° S0TPaRIN0B0 Herd &yaeen
Qégoiﬁaé)oéﬁd&@ Qeed é@@@) @é%oiﬁaéaoeﬁoaa
S 3653&&&5&63. Do éac‘.é?g &S00 @é(élea Soe
DBy erthey Sae SepeddH HF°E ErHorre
DYDY wHI)oTR Soess erR) $588Dome08
T @é{;é{’é Boooorarer? a8 $omPadIoB0
B8 BOTPADIOB0R B0 HTT) TEHOT DR
BAPAOBKOD. &8 BoTradIMOB0 [HAPAOD B0
0)2)08 2erdE a8 Grrerdenrr ININ).

ORGP, DD 083 bR fonoidatern
200 Ere @ngié@ 200 OO,

3;2568)65:235 200
ée)ééo 1.7

a8 PRHE (T B 8B oA Bodkh
e SwBenre 8800808, nEes® s
TS0 $580508° Sand ®osy Ho0d
FerboHod Heo (1.11). Bokd 0B 35;‘;
SRR D ) I AEes” K
HZol. B (P I IS Tadatay ifalalsls
TEHOT B8, Botd S0 e ETIEES
TEHOTR eP5E HE0s. o DY KHAoTE?

BBars FerEbohadSd @c‘; ?3056‘;) 230N TRY)
&rre PAB0S® Ggod. so8% $008 sASoS®
B (B, Dertseindy B Tnam) 8 S
S SBB08. a@&o &% H KHrQoTS?

S&o. L11: SPAS08® il a8 (o H6°8 (b
©56:508, 520 TP e sPASCS®
HGJGond E%08.

R s°AZ08° oI ond ©b 1]
Dy Eon FPotEosd BYHK). verod 6N
OB EIPOBD a8 BN smeSearT B

.8 REIR0E S0P IE ©FEHr08 Sov
@38 BerE S0P BeokED aerd) 3;&65 DS
VOO WOLPE. B IHen LETISES @63@3’5
S5:B8 & weo $IT0L. Tod, FS s
2P R0 &8 DTS errdrdeare BeH).
@qr?go‘éao 9 &t SJCSJ§G°36°© %009 N Hodose
36313&0@63.

&&@Séélsa 000

2.8 TPBo Sor DY) & B8 Hod N Jop
$HEH0H B Beodd. I Hod SHHES W,
$0y Sree JodE Socaron. mer oS
2380190%08° D AYBT w& Vowroe?

J°Bo o IS DY A worr &onod.
e ePBAEDS @b (8olB Bleso Snsen
0D, TBo FOd ?’8@ 0°B B 5508
@{&éa@ééoo&. 5(‘02’.3 @ DPHIS 0 HABHBoTED

28 23%iH&Hoe? 88 Vw0 ?

2o - Hdbo

21



Objects or things fall towards the
earth because it pulls them. This force
is called the force of gravity, or just
gravity. This is an attractive force. The
force of gravity acts on all objects. The
force of gravity acts on all of us all the
time without our being aware of it. Water
begins to flow towards the ground as
soon as we open a tap. Water in rivers
flows downward due to the force of
gravity.

Gravity is not a property of the earth
alone. In fact, every object in the
universe, whether small or large,
exerts a force on every other object.
This force is known as the
gravitational force.

1.8 Pressure

You have learnt in Class VII that strong
winds during a storm or a cyclone can
blow away even the roof-tops. You also
learnt that winds and cyclones are
caused by the differences in air
pressure. Is there any relation between
pressure and force? Let us find out.
Try to push a nail into a wooden
plank by its head. Did you succeed? Try
now to push the nail by the pointed end
(Fig. 1.12). Could you do it this time?

Fig. 1.12 : Pushing a nail into a wooden plank

Try cutting vegetables with a blunt
knife and then with a sharp knife. Which
is easier?

Do you get the feeling that the area
over which the force is applied (for
example, the pointed end of the nail)
plays a role in making these tasks easier?

The force acting on a unit area of a
surface is called pressure.

pressure = force / area on which it acts

At this stage we consider only those
forces which act perpendicular to the
surface on which the pressure is to
be computed.

I now understand why
porters place a round piece
of cloth on their heads,
when they have to carry
heavy loads (Fig. 1.13). By
doing this they increase the
area of contact of the load
with their head. So, the
pressure on their head is
reduced and they find it
easier to carry the load.

Fig. 1.13 : A porter carrying a heavy load
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Note that the area is in the
denominator in the above expression.
So, the smaller the area, larger the
pressure on a surface for the same force.
The area of the pointed end of the nail
is much smaller than that of its head.
The same force, therefore, produces a
pressure sufficient to push the pointed
end of the nail into the wooden plank.

Can you explain now why shoulder
bags are provided with broad straps and
not thin strap? And, why the tools
meant for cutting and piercing always
have sharp edges?

Do liquids and gases also exert
pressure? Does it also depend on the
area on which the force acts? Let us
find out.

1.9 Pressure Exerted by
Liquids and Gases

Activity 1.8

Take a transparent glass tube or a
plastic pipe. The length of the pipe/
tube should be about 25 cm and its
diameter should be 5-7.5 cm. Also
take a piece of thin sheet of a good
quality rubber, say, a rubber
balloon. Stretch the rubber sheet
tightly over one end of the pipe.
Hold the pipe at the middle, keeping
it in a vertical position (Fig.1.14).
Ask one of your friends to pour some
water in the pipe. Does the rubber
sheet bulge out? Note also the
height of the water column in the
pipe. Pour some more water.
Observe again the bulge in the
rubber sheet and the height of the
water column in the pipe. Repeat

this process a few more times. Can
you see any relation between the
amount of the bulge in the rubber
sheet and the height of the water
column in the pipe?

F

| ]
= 1
@

Fig.1.14 : Pressure exerted by water at the
bottom of the container depends
on the height of its column

Activity 1.9

Take a plastic bottle. You can take
a discarded water or soft drink
bottle. Fix a cylindrical glass tube,
a few cm long near its bottom as
shown in Fig. 1.15. You can do so
by slightly heating one end of the
glass tube and then quickly
inserting it near the bottom of the
bottle. Make sure that the water
does not leak from the joint. If there
is any leakage, seal it with molten
wax. Cover the mouth of the glass
tube with a thin rubber sheet as you
did in Activity 1.8. Now fill the bottle
upto half with water. What do you
observe? Why does the rubber sheet
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fixed to the glass tube bulge this
time? Pour some more water in the
bottle. Is there any change in the
bulge of the rubber sheet?

Fig.1.15 : A liquid exerts pressure on the
walls of the container

Note that the rubber sheet has been
fixed on the side of the container and not
at the bottom. Does the bulging of the
rubber sheet in this case indicate that water
exerts pressure on the sides of the container
as well? Let us investigate further.

Activity 1.10

Take an empty plastic bottle or a
cylindrical container. You can take
a used tin can or a used plastic
bottle. Drill four holes all around
near the bottom of the bottle. Make
sure that the holes are at the same
height from the bottom (Fig. 1.16).
Now fill the bottle with water. What
do you observe?

Do the different streams of water
coming out of the holes fall at the
same distance from the bottle? What
does this indicate?

Fig. 1.16 : Liquids exert equal pressure at
the same depth

Can you now say that liquids exert
pressure on the walls of the
container?

Do gases also exert pressure? Do
they also exert pressure on the walls of
their containers? Let us find out.

I have seen fountains of water
coming out of the leaking joints
or holes in pipes supplying water.
Is it not due to the pressure
exerted by water on the walls of

the pipes?

When you inflate a balloon, why do
you have to close its mouth? What
happens when you open the mouth of
an inflated balloon?

Suppose you have a balloon which
has holes. Would you be able to inflate
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it? If not, why? Can we say that air exerts
pressure in all directions?

Do you recall what happens to the
air in the bicycle tube when it has a
puncture? Do these observations suggest
that air exerts pressure on the inner walls
of an inflated balloon or a tube? So, we
find that gases, too, exert pressure on
the walls of their container.

1.10 Atmospheric Pressure

You know that there is air all around
us. This envelop of air is known as the
atmosphere. The atmospheric air
extends up to many kilometres above
the surface of the earth. The pressure
exerted by this air is known as
atmospheric pressure. We know that
pressure is force per unit area. If we
imagine a unit area and a very long
cylinder standing on it filled with air,
then the force of gravity on the air in
this cylinder is the atmospheric
pressure (Fig. 1.17).

Unit area

Fig. 1.17: Atmospheric pressure is the force of
gravity on air in a column of unit area

But, how large or small is the
atmospheric pressure? Let us get an
idea about its magnitude.

Activity 1.11

Take a good quality rubber sucker.
It looks like a small rubber cup (Fig.
1.18). Press it hard on a smooth
plane surface. Does it stick to the
surface? Now try to pull it off the
surface. Can you do it?

Fig.1.18 : A rubber sucker pressed on a
surface

When you press the sucker, most of
the air between its cup and the surface
escapes out. The sucker sticks to the
surface because the pressure of
atmosphere acts on it. To pull the sucker
off the surface, the applied force should
be large enough to overcome the
atmospheric pressure. This activity
might give you an idea about the
magnitude of atmospheric pressure. In
fact, it would not be possible for any
human being to pull the sucker off the
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surface if there were no air at all between
the sucker and the surface. Does it give
you an idea how large the atmospheric
pressure is?

If the area of my head
were 15 cm x 15 cm, how
much force air will exert
on my head?

The force due to air in a column of
the height of the atmosphere and area
15cm 15 cm (Fig. 1.19) is nearly equal
to the force of gravity on an object of
mass 225 kg (2250N). The reason we
are not crushed under this force of
gravity is that the pressure inside our

bodies is also equal to the atmospheric =~ Fig. 1.19 : Pressure of atmosphere on
pressure and balances the pressure from your head
outside.

Did you know?

Otto von Guericke, a German scientist of the 17" century, invented a pump to
extract air out of a vessel. With the help of this pump, he demonstrated
dramatically the force of the air pressure. He joined two hollow metallic
hemispheres of 51 cm diameter each and pumped air out of them. Then he
employed eight horses on each hemisphere to pull them apart (Fig. 1.20). So
great is the force of air pressure that the hemispheres could not be pulled apart.

Fig. 1.20 : Horses pulling the hemispheres
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KEYWORDS WHAT YOU HAVE LEARNT
ATMOSPH 9 Force could be a push or a pull.

S A force arises due to the interaction between

two objects.

S Force has magnitude as well as direction.

S A change in the speed of an object or the di-
rection of its motion or both implies a change
in its state of motion.

S Force acting on an object may cause a change

FRICTION - in its state of motion or a change in its shape.

GRAVITATI S A force can act on an object with or without
being in contact with it.

S Force per unit area is called pressure.

S Liquids and gases exert pressure on the walls
of their containers.

S The pressure exerted by air around us is

known as atmospheric pressure.

FORCE

——

Exercises

1. Give two examples each of situations in which you push or pull to change
the state of motion of objects.

2. Give two examples of situations in which applied force causes a change in
the shape of an object.

3. Fill in the blanks in the following statements.

(a) To draw water from a well we have to at the rope.

(b) A charged body an uncharged body towards it.

() To move a loaded trolley we have to it.

(d) The north pole of a magnet the north pole of another
magnet.

32 FORCE AND PRESSURE
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EXERCISES

4.

10.

An archer stretches her bow while taking aim at the target. She then
releases the arrow, which begins to move towards the target. Based on
this information fill up the gaps in the following statements using the
following terms.

muscular, contact, non-contact, gravity, friction, shape, attraction
(a) To stretch the bow, the archer applies a force that causes a change

in its .
(b) The force applied by the archer to stretch the bow is an example of
force.
(c) The type of force responsible for a change in the state of motion of the
arrow is an example of a force.

(d) While the arrow moves towards its target, the forces acting on it are
due to and that due to of air.

In the following situations identify the agent exerting the force and the

object on which it acts. State the effect of the force in each case.

(a) Squeezing a piece of lemon between the fingers to extract its juice.

(b) Taking out paste from a toothpaste tube.

(¢) Aload suspended from a spring while its other end is on a hook fixed
to a wall.

(d) An athlete making a high jump to clear the bar at a certain height.

A blacksmith hammers a hot piece of iron while making a tool. How does
the force due to hammering affect the piece of iron?

An inflated balloon was pressed against a wall after it has been rubbed
with a piece of synthetic cloth. It was found that the balloon sticks to the
wall. What force might be responsible for the attraction between the balloon
and the wall?

Name the forces acting on a plastic bucket containing water held above
ground level in your hand. Discuss why the forces acting on the bucket do
not bring a change in its state of motion.

A rocket has been fired upwards to launch a satellite in its orbit. Name
the two forces acting on the rocket immediately after leaving the launching
pad.

When we press the bulb of a dropper with its nozzle kept in water, air in
the dropper is seen to escape in the form of bubbles. Once we release the
pressure on the bulb, water gets filled in the dropper. The rise of water in
the dropper is due to

(a) pressure of water.
(b) gravity of the earth.
() shape of rubber bulb.

(d) atmospheric pressure.

FoRCE AND PRESSURE
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Extended Learning — Activities and Projects

1. Make a 50 cm X 50 cm bed of dry sand about 10 cm in thickness.
Make sure that its top surface is levelled. Take a wooden or a plastic
stool. Cut two strips of graph paper each with a width of 1 cm.
Paste them vertically on any leg of the stool - one at the bottom and
the other from the top. Now gently put the stool on the sand bed
with its legs resting on the sand. Increase the size of sand bed if
required. Now put a load, say a school bag full of books, on the seat
of the stool. Mark the level of sand on the graph strip. This would
give you the depth, if any, to which the legs of stool sink in sand.
Next, turn the stool upside down so that now it rests on its seat on
the sand bed. Note the depth to which the stool sinks now. Next,
put the same load on the stool and note the depth to which it sinks
in the sand. Compare the pressure exerted by the stool in the two
situations.

2. Take a tumbler and fill it with water. Cover the mouth of the tumbler
with a thick card similar to that of a postcard. Hold the tumbler
with one hand while keeping the card pressed to its mouth with
your other hand. Turn the tumbler upside down while keeping the
card pressed to its mouth. Make sure that the tumbler is held
vertical. Gently remove the hand pressing the card. What do you
observe? Does the card get detached allowing the water to spill?
With a little practice you will find that the card continues to hold
water in the tumbler even after it is not supported by your hand.
Also try this activity by using a piece of cloth to hold the tumbler in
an upside down position (Fig. 1.21).
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Take 4-5 plastic bottles of different shapes and sizes. Join them
together with small pieces of glass or rubber tube as shown in
Fig. 1.22. Keep this arrangement on a level surface. Now pour water
in any one of the bottles. Note whether the bottle in which water is
poured gets filled first or all the bottles get filled up simultaneously.
Note the level of water in all the bottles from time to time. Try to
explain your observations.
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Chapter

2 FricTION

ou might have seen a driver of a
-! car or a truck slowing down the
vehicle at a traffic signal. You, too,
slow down your bicycle whenever
needed by applying brakes. Have you
ever thought why a vehicle slows
down when brakes are applied? Not
only vehicles, any object, moving over
the surface of another object slows
down when no external force is
applied on it. Finally it stops. Have
you not seen a moving ball on the
ground stopping after some time?
Why do we slip when we step on a
banana peel (Fig. 2.1)? Why is it
difficult to walk on a smooth and wet
floor?

Fig. 2.1 : A boy falls down when he steps on a
banana peel

You will find the answers to such
questions in this chapter.

0854CH12

2.1 Force of Friction
Activity 2.1

Gently push a book on a table [Fig.
2.2(a)]. You observe that it stops
after moving for some distance.
Repeat this activity pushing the
book from the opposite direction
[Fig. 2.2, (b)]. Does the book stop
this time, too? Can you think of an
explanation? Can we say that a force
must be acting on the book
opposing its motion? This force is
called the force of friction.

(a

(b)

Fig. 2.2 (a), (b) : Friction opposes relative
motion between the
surfaces of the book and
the table

40
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You saw that if you apply the force
along the left, friction acts along the
right. If you apply the force along the
right, the friction acts along the left
direction. In both cases the force opposes
the motion of the book. The force of
friction always opposes the applied force.

In the above activity, the force of
friction acts between the surface of the
book and the surface of the table.

Is the friction the same for all the
surfaces? Does it depend on the
smoothness of the surfaces? Let us find
out.

2.2 Factors affecting Friction
Activity 2.2

Tie a string around a brick. Pull the
brick by a spring balance (Fig.
12.3). You need to apply some force.
Note down the reading on the
spring balance when the brick just
begins to move. It gives you a
measure of the force of friction
between the surface of the brick and
the floor.

Fig. 2.3 : A brick is being pulled by spring
balance

Now wrap a piece of polythene
around the brick and repeat the
activity. Do you observe any
difference in the readings of the
spring balance in the above two
cases? What might be the reason

for this difference? Repeat this
activity by wrapping a piece of jute
bag around the brick. What do you
observe?

Spring Balance

Spring balance is a device used for
measuring the force acting on an
object. It consists of a coiled spring
which gets stretched when a force is
applied to it. Stretching of the spring
is measured by a pointer moving on a
graduated scale. The reading on the
scale gives the magnitude of the force.

Activity 2.3

Make an inclined plane on a smooth
floor, or on a table. You may use a
wooden board supported by bricks,
or books. [Fig. 2.4 (a)]. Put a mark
with a pen at any point A on the
inclined plane. Now let a pencil cell
move down from this point. How far
does it move on the table before
coming to rest? Note down the
distance. Now spread a piece of cloth
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over the table. Make sure that there
are no wrinkles in the cloth. Try the
activity again [Fig. 2.4 (b)].

(b)

Fig. 2.4 : The pencil cell covers different
distances on different surfaces

Repeat this activity by spreading
a thin layer of sand over the
table. Maintain the same slope
throughout the activity.

In which case is the distance covered
the minimum? Why is the distance
covered by the pencil cell different every
time. Try to reason why? Discuss the
result.

Does the distance covered depend on
the nature of the surface on which the
cell moves?

Could the smoothness of the surface
of the cell also affect the distance
travelled by it?

I shall try the activity
by wrapping a piece of
sandpaper around
the cell.

Friction 1is caused by the
irregularities on the two surfaces in
contact. Even those surfaces which
appear very smooth have a large number
of minute irregularities on them (Fig.
2.5). Irregularities on the two surfaces
lock into one another. When we attempt
to move any surface, we have to apply a
force to overcome interlocking. On
rough surfaces, there are a larger
number of irregularities. So the force of
friction is greater if a rough surface is
involved.

Surface of book

m(Surface of table

Fig. 2.5 : Surface irregularities
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We see that the friction is caused by
the interlocking of irregularities in the
two surfaces. It is obvious that the force
of friction will increase if the two
surfaces are pressed harder. You can
experience it by dragging a mat when
nobody is sitting on it, and when a
preson is sitting on it.

Fig. 2.6 : You have to push on the box to keep

it moving

Recall your experience when last time
you moved a heavy box from one place
to another (Fig. 2.6). If you have no such
experience, get that experience now.
What is easier — to move the box from
rest, or to move it when it is already in
motion?

The force required to overcome
friction at the instant an object starts
moving from rest is a measure of static
friction. On the other hand, the force
required to keep the object moving with
the same speed is a measure of sliding
friction.

When the box starts sliding, the
contact points on its surface, do not get
enough time to lock into the contact
points on the floor. So, the sliding
friction is slightly smaller than the static

friction and you find it somewhat easier
to move the box already in motion than
to get it started.

2.3 Friction : A Necessary
Evil

Recall now some of your experiences. Is
it easier to hold a kulhar (earthen pot)
or a glass tumbler? Suppose the outer
surface of the tumbler is greasy, or has
a thin layer of cooking oil on it; would it
become easier or more difficult to hold
it? Just think : would it be possible to
hold the glass at all if there is no
friction?

Recall also how difficult it is to move
on a wet muddy track, or wet marble
floor. Can you imagine being able to walk
at all if there were no friction?

You could not write with pen or
pencil if there were no friction. When
your teacher is writing with chalk on
the blackboard, its rough surface rubs
off some chalk particles which stick to

Fig. 2.7 : A nalil is fixed in the wall due to
friction
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the black board. Could it happen if there
were no friction between the chalk and
the board?

If an object started moving, it would
never stop if there were no friction. Had
there been no friction between the tyres
of the automobiles and the road, they
could not be started or stopped or
turned to change the direction of
motion. You could not fix a nail on the
wall (Fig. 2.7) or tie a knot. Without
friction no building could be constructed.

Fig. 2.8 : Soles of shoes wear out due
to friction

On the other hand, friction is an evil,
too. It wears out the materials whether
they are screws, ball bearings or soles
of shoes (Fig. 2.8). You must have seen
worn-out steps of foot over-bridges at
railway stations.

Friction can also produce heat.
Vigorously rub your palms together for
a few minutes (Fig. 2.9). How do you
feel? When you strike a matchstick
against the rough surface, it catches fire
(Fig. 2.10).

You might have observed that the jar
of a mixer becomes hot when it is run

Fig. 2.9 : Rubbing of your palms makes you
feel warm

for a few minutes. You can cite various
other examples in which friction

Fig. 2.10 : Stricking a matchstick produces
fire by friction

produces heat. In fact, when a machine
is operated, heat generated causes much
wastage of energy. We shall discuss the
ways of minimising friction in the
following section.

48

FricTiON



EHENOLTD. I , 23525(3 o5 o8ge SIEowd
28 2B rHSome?

2.8 S Bierio InBIHD, HBgs B5eyons
o8 B8 orh. Irerd sirTo 88 , 8%
gy B s B%08, B E6oSEo B wHo
B Sod B8k SR8 HHB 8H)o g0
. Hodo FED a8 B ?%éo (He0. 2.7)
S a8 S0&d SIchdo. ESet) Sdome & Fido
QDosesed.

$5¢0.2.8: &gw Sl @OAS awrdy eiibermren

283, o8 2.8 o3P0 Eree. ad (@,
erS Boohen Soe ard) ediderro (Heo. 2.8)
$08 TBY wSKEH08. BB YAFS® SOIEE
$0Be 3 OADBAND e B> SR SoErdd.

Do8ee BEJ e &) Biod. Q) e
e  ©ETHOD KB HZod (Heo. 2.9).
Qe ©RIPOH? 218 AR KHBHB0P ARTHE,
8 o od (Heo. 2.10).

8y 60 PRI E°Q) AP Few
O IEMP So&Eo b KJ0d Slelet v

S&0 2.9 : & osThed Sgso Sos Fatter) IO
@02 Troidés.

D8 $o8ee By el 6HJTD oI8 1Y

STPPEeN BODE). YIS, a8 dhol@ey

Beo. 2.10: q‘ﬁacjzsa T3] @Qo‘@g 500868

DIFFAOVSYS o8 6&)P BD aho Tree 38
Qe 3@0&. Y &8 (8od Derfos® G eaid
é@oé Kxgééwzé) 1156136350.

&
R
3

49



2.4 Increasing and Reducing
Friction

As you have seen in the previous section,
friction is desirable in some situations.

Have you ever thought why the sole
of your shoe is grooved [Fig. 2.11 (a)]? It
is done to provide the shoes b+er grip
on the floor, so that you can move safely.
Similarly, the treaded tyres of cars,trucks
and bulldozers provide b+er grip with
the ground.

(a (b)

Fig. 2.11 : (a) Soles of shoes and (b) tyres are
treaded to increase friction

We deliberately increase friction by
using brake pads in the brake system
of bicycles and automobiles. When you
are riding a bicycle, the brake pads do
not touch the wheels. But when you
press the brake lever, these pads arrest
the motion of the rim due to friction.
The wheel stops moving. You might have
seen that kabaddi players rub their
hands with soil for a b+er grip of their
opponents. Gymnasts apply some coarse
substance on their hands to increase
friction for b+er grip.

In some situations, however, friction
is undesirable and we would want to
minimise it.

Why do you sprinkle fine powder on
the carrom board (Fig. 2.12)? You might
have noticed that when a few drops of
oil are poured on the hinges of a door,
the door moves smoothly. A bicycle and
a motor mechanic uses grease between
the moving parts of these machines. In
all the above cases, we want to reduce

Fig. 2.12 : Powder is sprinkled on the carrom
board to reduce friction

friction in order to increase efficiency.
When oil, grease or graphite is applied
between the moving part of a machine,
a thin layer is formed there and moving
surfaces do not directly rub against each
other (Fig. 2.13). Interlocking of
irregularities is avoided to a great extent.
Movement becomes smooth. The
substances which reduce friction are
called lubricants. In some machines, it
may not be advisable to use oil as
lubricant. An air cushion between the
moving parts is used to reduce friction.

_ Surface 2

Lubricant

Surface 1

Fig. 2.13 : Action of lubricant
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Can we reduce friction to
zero by polishing surfaces or
using large amount of
lubricants?

Friction can never be entirely
eleminated. No surface is
perfectly smooth. Some
irregularities are always
there.

2.5 Wheels Reduce Friction

You must have seen attaches and other
pieces of luggage fitted with rollers. Even
a child can pull such pieces of luggage
(Fig. 2.14). Why is it so? Let us find out.

Fig. 2.14 : Rolling reduces friction

Activity 2.4

Take a few pencils which are
cylindrical in shape. Place them
parallel to each other on a table.
Place a thick book over it (Fig. 2.15).
Now push the book. You observe the
pencils rolling as the book moves.
Do you feel it easier to move the
book in this way than to slide it?
Do you think that resistance to the
motion of the book has been
reduced? Have you seen heavy
machinary being moved by placing
logs under it?

Fig. 2.15 : Motion of the book on rollers

When one body rolls over the surface
of another body, the resistance to its
motion is called rolling friction. Rolling
reduces friction. It is always easier to
roll than to slide a body over another.
That is the reason it is convenient to
pull luggage fitted with rollers. Can you
now understand why the wheel is said
to be one of the greatest inventions of
mankind?

Since the rolling friction is smaller
than the sliding friction, sliding is
replaced in most machines by rolling
by the use of ball bearings. Common
examples are the use of ball bearings
between hubs and the axles of ceiling
fans and bicycles (Fig. 2.16).
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Fig. 2.16 : Ball bearings reduce friction

2.6 Fluid Friction

You know that air is very light and thin.
Yet it exerts frictional force on objects
moving through it. Similarly, water and
other liquids exert force of friction when
objects move through them. In science,
the common name of gases and liquids

is fluids. So we can say that fluids exert
force of friction on objects in motion
through them.

The frictional force exerted by fluids
is also called drag.

The frictional force on an object in a
fluid depends on its speed with respect
to the fluid. The frictional force also
depends on the shape of the object and
the nature of the fluid.

It is obvious that when objects move
through fluids, they have to overcome
friction acting on them. In this process
they lose energy. Efforts are, therefore,
made to minimise friction. So, objects
are given special shapes. Where do you
think scientists get hints for these
special shapes? From nature, of course.
Birds and fishes have to move about in
fluids all the time. Their bodies must
have evolved to shapes which would
make them lose less energy in
overcoming friction. You read about
these shapes in Class VI. Look carefully
at the shape of an aeroplane (Fig. 2.17).
Do you find any similarity in its shape
and that of a bird? In fact, all vehicles
are designed to have shapes which
reduce fluid friction.

Fig. 2.17 : Similarity in shapes of an aeroplane and a bird
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KEYWORDS

WHAT YOU HAVE LEARNT

BALL BEARING 9 Friction opposes the relative motion between
two surfaces in contact. It acts on both the
DRAG
surfaces.
FLUID FRICTION 9 Friction depends on the nature of surfaces in
contact.
FRICTION 2 For a given pair of surfaces friction depends
upon the state of smoothness of those sur-
INTERLOCKING
faces.
LUBRICANTS 9 Friction depends on how hard the two sur-
faces press together.
ROLLING FRICTION 9 Static friction comes into play when we try to
move an object at rest.
SLIDING RIS S Sliding friction comes into play when an
STATIC FRICTION object is sliding over another.
S Sliding friction is smaller than static friction.
9 Friction is important for many of our activi-
ties.
9 Friction can be increased by making a sur-
face rough.
9 The sole of the shoes and the tyres of the ve-
hicle are treaded to increase friction.
<  Friction is sometimes undesirable.
~ S Friction can be reduced by using lubricants.
A riddle for you S When one body rolls over another body, roll-
In some situations, I oppose the motion ing friction comes into play. Rolling friction is
in other situations, I facilitate the motion smaller than sliding friction.
but, I always oppose 2 In many machines, friction is reduced by us-
the relative motion ing ball bearings.
between two moving surfaces.
Put some lubricant, and <  Fluid friction can be minimised by giving suit-
T e el e, able shapes to bodies moving in fluids.
Make the moving surfaces rough
I make the movement tough.
I may be—
static, sliding or rolling
but whenever two surfaces are in motion
I am always there,
Tell me who I am!
J
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Exercises

1.

3.

Fill in the blanks.

(a) Friction opposes the between the surfaces in contact
with each other.

(b) Friction depends on the of surfaces.

(¢) Friction produces

(d) Sprinkling of powder on the carrom board friction.
(e) Sliding friction is than the static friction.

Four children were asked to arrange forces due to rolling, static and sliding
frictions in a decreasing order. Their arrangements are given below.
Choose the correct arrangement.

(@) rolling, static, sliding
(b) rolling, sliding, static
(c) static, sliding, rolling
(d) sliding, static, rolling

Alida runs her toy car on dry marble floor, wet marble floor, newspaper
and towel spread on the floor. The force of friction acting on the car on
different surfaces in increasing order will be

(a) wet marble floor, dry marble floor, newspaper and towel.
(b) newspaper, towel, dry marble floor, wet marble floor.
() towel, newspaper, dry marble floor, wet marble floor.

(d) wet marble floor, dry marble floor, towel, newspaper

Suppose your writing desk is tilted a little. A book kept on it starts sliding
down. Show the direction of frictional force acting on it.

You spill a bucket of soapy water on a marble floor accidently. Would it
make it easier or more difficult for you to walk on the floor? Why?

Explain why sportsmen use shoes with spikes.

Igbal has to push a lighter box and Seema has to push a similar heavier
box on the same floor. Who will have to apply a larger force and why?

Explain why sliding friction is less than static friction.
Give examples to show that friction is both a friend and a foe.

Explain why objects moving in fluids must have special shapes.
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60

Extended Learning — Activities and Projects

1.

What role does friction play in the sport of your choice? Collect
some pictures of that sport in action where friction is either
supporting it or opposing it. Display these pictures with proper
captions on the bulletin board of your classroom.

Imagine that friction suddenly vanishes. How would life be affected.
List ten such situations.

Visit a shop which sells sports shoes. Observe the soles of shoes
meant for various sports. Describe your observations.

A toy to play with:

Take an empty match box. Take out its tray. Cut a used refill of a ball
pen of the same width as the tray as shown in the figure below. Fix
the refill with two pins on the top of the tray as shown in Fig. 2.18.
Make two holes on the opposite sides of the tray. Make sure that the
holes are large enough to allow a thread to pass through them easily.
Take a thread about a metre long and pass it through the holes as
shown. Fix beads at the two ends of the thread so that it does not
come out. Insert the tray in the outer cover of the matchbox.

Suspend the match box by the thread. Leave the thread loose.
The match box will start falling down due to gravity. Tighten the
thread now and observe what happens.

Explain your observation. Can you relate it to friction?

w (&
.
1’

1
! =

Fig. 2.18

You can read more on the related topic on the following websites :
° http:/ /www.school-for-champions.com/science/friction.htm
e  http//hyperphysics.phy-astr.gsu.edu/hbase/firct2.html
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Chapter

e use various materials for our
basic needs. Some of them are
found in nature and some

have been made by human efforts.

Activity 3.1

Make a list of various materials used
by us in daily life and classify them
as natural and man-made.

Natural Man-made

Does this list include air, water, soil
and minerals? Since all these are
obtained from nature, they are called
natural resources.

Can we use all our
natural resources
forever ?

3 | CoaL AND PETROLEUM

0854CHO5

Can air, water and soil be exhausted
by human activities? You have already
studied about water in Class VII. Is water
a limitless resource?

In the light of the availability of
various resources in nature, natural
resources can be broadly classified
into two kinds:

(i) Inexhaustible Natural Resources:
These resources are present in unlimited
quantity in nature and are not likely to
be exhausted by human activities.
Examples are: sunlight, air.

(ii) Exhaustible Natural Resources: The
amount of these resources in nature is
limited. They can be exhausted by
human activities. Examples of these
resources are forests, wildlife, minerals,
coal, petroleum, natural gas etc.

Activity 3.2

(It is a group activity)

Take some containers. Fill them
with popcorn/peanuts/roasted
gram/toffees. Divide students into
groups of seven each. Further divide
each group into three subgroups
containing 1, 2 and 4 students.
Label them as first, second
and third generation respectively.
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These sub-groups represent the
consumers. As population is
growing, second and third
generations have larger number of
consumers.

Put one full container for each
group on a table. Ask consumers of
the first generation from each group
to consume eatables from the
container of their group. Now, ask
the second generation consumers
from each group to do the same. Ask
students to observe carefully the
availability of eatables in each
container. If some thing is left in the
containers, ask third generation
from each group to consume it. Now,
finally observe whether all the
consumers of the third generation
got the eatables or not. Also observe
if anything is still left in any of the
containers.

Assume that the eatables in the
container represent the total
availability of an exhausible natural
resource like coal, petroleum or
natural gas. Each group may have a
different consumption pattern. Are
the earlier generations of any group
too greedy? It may be that the earlier
generations in some groups were
concerned about the coming
generation(s) and left something for
them.

In this chapter we will learn about
some exhaustible natural resources
like coal, petroleum and natural gas.
These were formed from the dead
remains of living organisms (fossils).
So, these are all known as fossil
fuels.

3.1 Coal

You may have seen coal or heard about
it (Fig. 3.1). It is as hard as stone and is
black in colour.

Fig. 3.1: Coal

Coal is one of the fuels used to cook
food. Earlier, it was used in railway
engines to produce steam to run the
engine. It is also used in thermal power
plants to produce electricity. Coal is also
used as a fuel in various industries.

Story of Coal

Where do we get
coal from and how
is it formed?

About 300 million years ago the
earth had dense forests in low lying
wetland areas. Due to natural processes,
like flooding, these forests got buried
under the soil. As more soil deposited
over them, they were compressed. The
temperature also rose as they sank
deeper and deeper. Under high pressure
and high temperature, dead plants got
slowly converted to coal. As coal
contains mainly carbon, the slow
process of conversion of dead vegetation
into coal is called carbonisation. Since
it was formed from the remains of
vegetation, coal is also called a fossil fuel.
A coal mine is shown in Fig. 3.2.

64

CoAL AND PETROLEUM



& 63 Ddessen QABRTEOK KSreFow.
BT DENDH) §°§ Bo&S, S Soeerd®
@Y Sogys® ABFHTED GoerdD.

(08 Do FBH a8 9 Dot HY)
2.8 PS5 GoSol. (8 Do ol I
BB0 DARPHRTHOHD 0 0 HomesstA8
B0k TP K08 BKDOTTLKH A S
BaFO. BY)D Bokd SBo HAIRBTHT LK
©BGomr BB . oICRISES
8 rES® sdwomrTre eiffEdH g
58890 KR IH)od. FE S dJ e
r20t°Ten DAY &0& SrESS50 QATTK
e BB Tol. S, Brts 860
DIBrHTeSr00cs 88 o) 8Jaororen
©or@r B&° $8800K08. dFT Gt
BOSPT HAD &I @r $68D0Bod.

FBS*D domoneoren &, 2E5*0%0 S
Q5Pe: PO o SERBGD Kires 5B Iwso
0585 JPAFAD ©E 0l (S DSBS T
3% AT Ben G0k HB° Bwrsro &
S0 STroardd Trer wEds® eonoe? &)
BrsBost) S0HHd Stre 3% odSh Fore
9800 wo&i¥S Bod a0 §°%Ko Fod NY)
Slelatsinol

&3 @m?gdﬁooés Hodo eS"Kg, 2E5*0%0 , Biees
TN Hod B°Q) FBADSTD Jitees DI HBoY
Beondowro. 139 EHe Sy ©53ye (Berere)
5008 Basrsasmgon. s, HBY Beres yoaren
0T,

3.1: Sod

o) 3@33"2%3263 IRV éotﬁézﬁ% S e 980D I
6085E) (Do 3.1). 38 Trower ﬁégrw, Send)
BotHSt sotnod.

$&o 3.1: Jo&ih

@BoeR) HoXwed8 GBBrAod BoFTred®
J0dPrp 2.88. T80, HA Ben vougs® OB 696
688 B, B0esd JLHTAS GHRACLTE. HID
BHS $58 poys® gD G IHTRS
SIRPNID. DY HOFoE® Jod s sogsorr
TP GHTBPAR.

3@23%3 88
oS8 3&)33"53 B
o0& 0ok, ©bd
der A &ob?
205% 300 HOHS HodSoee &0 e
S8ty DEE (Frozrod® SIS wlHol EOA
S0EH. SB8Be Sod Q) @é@é’é @éé@é@ 58807,
& @80 grHEPIS Erthddtaliran. seEbee
D& B0 & W0 S © 2.888 rHBagaD.
© HBod S VP& P KE Eroe
BIHEHOB. S ©HE HisSo, ©wiE &S Harso
B S Ineo Iyore Jorpre SrBod.
3@83"?%)68 (DeeSore 9633260 )0, é@ééoo“)é
I SeErHre &0 HB0H Do SPETHDEIS
©OeTE. 2O é:ﬁémgo @33 08 BB,
S0 Bore Bogto © ErTe HEORD. HOo
3.28° Jodlrh KD SrEDSy.

Sosp - Etocko
o

65



Fig. 3.2: A coal mine

When heated in air, coal burns and
produces mainly carbon dioxide gas.

Coal is processed in industry to get
some useful products such as coke, coal
tar and coal gas.

Coke

It is a tough, porous and black
substance. It is an almost pure form of
carbon. Coke is used in the manufacture
of steel and in the extraction of many
metals.

Coal Tar

It is a black, thick liquid (Fig. 3.3) with
an unpleasant smell. It is a mixture of

Fig. 3.3: Coal tar

about 200 substances. Products
obtained from coal tar are used as
starting materials for manufacturing
various substances used in everyday
life and in industry, like synthetic
dyes, drugs, explosives, perfumes,
plastics, paints, photographic materials,
roofing materials, etc. Interestingly,
naphthalene balls used to repel moths
and other insects are also obtained from
coal tar.

These days, bitumen, a petroleum
product, is used in place of coal-tar
for metalling the roads.

Coal Gas

Coal gas is obtained during the
processing of coal to get coke. It is used

Coal gas was used for street lighting
for the first time in London in 1810
and in New York around 1820. Now a
days, it is used as a source of heat
rather than light.
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as a fuel in many industries situated
near the coal processing plants.

3.2 Petroleum

You know that petrol is used as a fuel in
light automobiles such as motor cycles/
scooters and cars. Heavy motor vehicles
like trucks and tractors run on diesel.
Petrol and diesel are obtained from a
natural resource called petroleum. The
word petroleum is derived from petra
(rock) and oleum (oil) as it is mined
from between the rocks under Earth as
shown in Fig. 3.4.

Do you know how petroleum is
formed?

Petroleum was formed {rom
organisms living in the sea. As these
organisms died, their bodies s+led at the
bottom of the sea and got covered with
layers of sand and clay. Over millions
of years, absence of air, high
temperature and high pressure

—
Y

Im/pervious/

/

_\\\

transformed the dead organisms into
petroleum and natural gas.

Look at Fig. 3.4. It shows the deposits
of petroleum and natural gas. You see
that the layer containing petroleum oil
and gas is above that of water. Why is it
so? Recall that oil and gas are lighter
than water and do not mix with it.

The world’s first oil well was drilled
in Pennsylvania, USA, in 1859. Eight
years later, in 1867, oil was struck
at Makum in Assam. In India, oil is
found in Assam, Gujarat, Mumbai
High and in the river basins of
Godavari and Krishna.

Refining of Petroleum

Petroleum is a dark oily liquid. It has
an unpleasant odour. It is a mixture of
various constituents such as petroleum
gas, petrol, diesel, lubricating oil,
paraffin wax, etc. The process of

Wells

rock

///—\

//Water s/

s
e
////

7
7
s/

T~

Fig. 3.4 : Petroleum and natural gas deposits
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separating the various constituents/
fractions of petroleum is known as
refining. It is carried out in a petroleum

Fig. 3.5: A petroleum refinery

refinery (Fig. 3.5).

Various constituents of petroleum
and their uses are given in Table 3.1.

Many useful substances are obtained
from petroleum and natural gas.
These are termed as ‘Petrochemicals’.
These are used in the manufacture
of detergents, fibres (polyester, nylon,
acrylic etc.), polythene and other
man-made plastics. Hydrogen gas
obtained from natural gas, is used in
the production of fertilisers (urea).
Due to its great commercial
importance, petroleum is also called
‘black gold’.

3.3 Natural Gas

Natural gas is a very important fossil
fuel because it is easy to transport
through pipes. Natural gas is stored
under high pressure as compressed
natural gas (CNG). CNG is used for
power generation. It is now being used

Table 3.1 Various Constituents of Petroleum and their Uses

S.No. | Constituents of Petroleum Uses
1. Petroleum Gas in Liquid form Fuel for home and industry
(LPG)
2. Petrol Motor fuel, aviation fuel, solvent for
dry cleaning
3. Kerosene Fuel for stoves, lamps and for jet aircrafts
4. Diesel Fuel for heavy motor vehicles, electric
generators
5. Lubricating oil Lubrication
6. Paraffin wax Ointments, candles, vaseline etc.
7. Bitumen Paints, road surfacing
70 CoAL AND PETROLEUM
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as a fuel for transport vehicles because
it is less polluting. It is a cleaner fuel.

The great advantage of CNG is that
it can be used directly for burning in
homes and factories where it can be
supplied through pipes. Such a network
of pipelines exists in Vadodara (Gujarat),
some parts of Delhi and other places.

Natural gas is also used as a starting
material for the manufacture of a number
of chemicals and fertilisers. India has vast
reserves of natural gas. In our country,
natural gas has been found in Tripura,
Rajasthan, Maharashtra and in the
Krishna Godavari delta.

Can coal, petroleum
and natural gas be
prepared in the
laboratory from dead
organisms?

No. Their
formation is a very
slow process and
conditions for
their formation
cannot be created
in the laboratory.

3.4Some Natural Resources
are Limited

You have studied in the beginning of
the chapter that some natural resources
are exhaustible like fossil fuels, forests,
minerals etc.

You know that coal and petroleum
are fossil fuels. It required the dead
organisms millions of years to get
converted into these fuels. On the
other hand, the known reserves of
these will last only a few hundred
years. Moreover, burning of these
fuels is a major cause of air pollution.
Their use is also linked to global
warming. It is therefore necessary that
we use these fuels only when
absolutely necessary. This will result
in b+er environment, smaller risk of
global warming and their availability
for a longer period of time.

In India, the Petroleum Conservation
Research Association (PCRA) advises
people how to save petrol/diesel while
driving. Their tips are

e drive at a constant and moderate
speed as far as possible,

e switch off the engine at traffic lights
or at a place where you have to wait,

e ensure correct tyre pressure.

e ensure regular maintenance of the
vehicle.
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KEYWORDS

WHAT YOU HAVE LEARNT

COAL S Coal, petroleum and natural gas are fossil
COAL GAS fuels.

S Fossil fuels were formed from the dead remains
COALTAR of living organisms millions of years ago.
COKE S Fossil fuels are exhaustible resources.

9 Coke, coal tar and coal gas are the products
FOSSIL FUEL of coal.
NATURAL GAS S Petroleum gas, petrol, diesel, kerosene,

paraffin wax, lubricating oil are obtained by
PETRO refining petroleum.
PETROLEUM S Coal and petroleum resources are limited. We
REFINERY should use them judiciously.
Exercises

1. What are the advantages of using CNG and LPG as fuels?

2. Name the petroleum product used for surfacing of roads.

3. Describe how coal is formed from dead vegetation. What is this process
called?

4. Fill in the blanks.

(a) Fossil fuels are and

(b) Process of separation of different constituents from petroleum is
called

(c) Least polluting fuel for vehicle is

5. Tick True/False against the following statements.

(a) Fossil fuels can be made in the laboratory. (T/F)
(b) CNG is more polluting fuel than petrol. (T/F)
(c) Coke is almost pure form of carbon. (T/F)
(d) Coal tar is a mixture of various substances. (T/F)
() Kerosene is not a fossil fuel. (T/F)

6. Explain why fossil fuels are exhaustible natural resources.
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EXERCISES
©

Describe characteristics and uses of coke.

Explain the process of formation of petroleum.

The following Table shows the total power shortage in India from
1991-1997. Show the data in the form of a graph. Plot shortage percentage

for the years on the Y-axis and the year on the X-axis.

S. No. Year Shortage (%)
1 1991 7.9
2 1992 7.8
3 1993 8.3
4 1994 7.4
5 1995 7.1
6 1996 9.2
7 1997 11.5

Extended Learning — Activities and Projects

1.

Get an outline map of India. Mark the places in the map where
coal, petroleum and natural gas are found. Show the places where
petroleum refineries are situated.

Choose any five families of your neighbourhood. Enquire whether
their energy consumption (coal, gas, electricity, petrol, kerosene)
has increased or decreased in the last five years. Enquire also about

the measures they adopt to conserve energy.

Find out the location of major thermal power plants in India. What
could be the reasons for their being located at those places?

For more information, visit:

o www.energyarchive.ca.gov

) web.ccsd.k12.wy.us

o web.pcra.org

CoAL AND PETROLEUM
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Chapter

4

he clothes which we wear are
made of fabrics. Fabrics

are made from fibres obtained
from natural or artificial sources. Can
you name some natural fibres? Fibres
are also used for making a large variety
of household articles. Make a list of some
common articles made from fibres. Try
to separate them into those made from
natural fibres and those made from
artificial fibres. Make entries in Table 4.1.

Table 4.1 : Natural and Artificial

Fibres
S. No. | Name of Type of Fibre
Article (Natural/
artificial)

Why did you label some fibres as
artificial?

You have read in your previous
classes that natural fibres like cotton,
wool, silk, etc., are obtained from plants
or animals. The synthetic fibres, on the
other hand, are made by human beings.
That is why these are called synthetic
or man-made fibres.

SYNTHETIC FIBRES AND PLASTICS

[=]

0854CHO3

4.1 What are Synthetic
Fibres?

Try to recall the uniform pattern found
in a necklace of beads joined with the
help of a thread [Fig. 4.1(a)]. Or, try to
join a number of paper clips together to
make a long chain, as in Fig. 4.1 (b). Is
there any similarity between the two?

(a)

Fig. 4.1 : (a) Beads and (b) Paper clips
joined to form long chains

A synthetic fibre is also a chain of
small units joined together. Each small
unit is actually a chemical substance.
Many such small units combine to form
a large single unit called a polymer. The
word ‘polymer’ comes from two Greek
words; poly meaning many and mer
meaning part/unit. So, a polymer is made
of many repeating units.
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Polymers occur in nature also. Cotton,
for example, is a polymer called
cellulose. Cellulose is made up of a
large number of glucose units.

4.2 Types of Synthetic Fibres
Rayon

You have read in Class VII that silk fibre
obtained from silkworm was discovered
in China and was kept as a closely
guarded secret for a long time. Fabric
obtained from silk fibre was very costly.
But its beautiful texture fascinated
everybody. Attempts were made to make
silk artificially. Towards the end of the
nineteenth century, scientists were
successful in obtaining a fibre having
properties similar to that of silk. Such a
fibre was obtained by chemical
treatment of wood pulp. This fibre was
called rayon or artificial silk. Although
rayon is obtained from a natural source,
wood pulp, yet it is a man-made fibre. It
is cheaper than silk and can be woven
like silk fibres. It can also be dyed in a
wide variety of colours. Rayon is mixed
with cotton to make bed sheets or mixed
with wool to make carpets. (Fig. 4.2.)

Fig. 4.2 : Articles made of rayon

Nylon

Nylon is another man-made fibre. In
1931, it was made without using any
natural raw material (from plant or
animal). It was prepared from coal, water
and air. It was the first fully synthetic
fibre.

Nylon fibre was strong, elastic and
light. It was lustrous and easy to wash.
So, it became very popular for making
clothes.

We use many articles made from
nylon, such as socks, ropes, tents,
toothbrushes, car seat belts, sleeping
bags, curtains, etc. (Fig. 4.3). Nylon is

Is nylon fibre
really so strong
that we can make
nylon parachutes
and ropes for rock
climbing?
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Fig. 4.4: Use of nylon Fibres

also used for making parachutes and
ropes for rock climbing (Fig. 4.4). A
nylon thread is actually stronger than
a steel wire.

Let us find out.

Activity 4.1

Take an iron stand with a clamp.
Take a cotton thread of about 60
cm length. Tie it to the clamp so
that it hangs freely from it as shown
in Fig. 4.5. At the free end suspend

Fig. 4.5:An iron stand with a thread hanging
from the clamp

a pan so that weight can be placed
in it. Add weight one by one till the
thread breaks. Note down the total
weight required to break the thread.
This weight indicates the strength
of the fibre. Repeat the same activity
with threads of wool, polyester, silk
and nylon. Tabulate the data as
shown in Table 4.2. Arrange the
threads in order of their increasing
strength.

Observation Table 4.2
S. No,)Type of Total Weight required
Thread/Fibre|to break the Thread
Cotton
Wool
Silk
Nylon

a2 Il

You may use a hook or a nail on
the wall for hanging the fibres and
a polythene bag at the other end.
In place of weights you may
use marbles (or pebbles) of
similar size.

(Precaution : Note that all threads
should be of the same length and
almost of the same thickness.)

Polyester and Acrylic

Polyester is another synthetic fibre.
Fabric made from this fibre does not get
wrinkled easily. It remains crisp and is
easy to wash. So, it is quite suitable for
making dress material. You must have
seen people wearing polyester shirts and
other dresses. Terylene is a popular
polyester. It can be drawn into very fine
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fibres that can be woven like any
other yarn.

My mother always
buys PET bottles and
PET jars for storing
rice and sugar. |
wonder what PET is!

PET (polyethylene terephthalate) is
a very familiar form of polyester. It is
used for making bottles, utensils, films,
wires and many other useful products.

Look around and make a list of
things made of polyester.

Polyester (Poly+ester) is actually made
up of the repeating units of a chemical
called an ester. Esters are the
chemicals which give fruits their smell.
Fabrics are sold by names like polycot,
polywool, terrycot, etc. As the name
suggests, these are made by mixing two
types of fibres. Polycot is a mixture of
polyester and cotton. Polywool is a
mixture of polyester and wool.

We wear sweaters and use shawls
or blankets in the winter. Many of these
are actually not made from natural
wool, though they appear to resemble
wool. These are prepared from another
type of synthetic fibre called acrylic.
The wool obtained from natural
sources is quite expensive, whereas
clothes made from acrylic are relatively
cheap. They are available in a variety
of colours. Synthetic fibres are
more durable and affordable which
makes them more popular than
natural fibres.

You have already performed an
activity of burning natural and
synthetic fibres (Activity 4.6 of Class
VII). What did you observe? When you
burn synthetic fibres you find that
their behaviour is different from
that of the natural fibres. You must
have noticed that synthetic fibres
melt on heating. This is actually a
disadvantage of synthetic fibres. If the
clothes catch fire, it can be disastrous.
The fabric melts and sticks to the body
of the person wearing it. We should,
therefore, not wear synthetic clothes
while working in in the kitchen or in
a laboratory.

Oh! Now I understand why
my mother never wears
polyester clothes while
working in the kitchen.

All the synthetic fibres are prepared
by a number of processes using raw
materials of petroleum origin, called
petrochemicals.

4.3 Characteristics of
Synthetic Fibres

Imagine that it is a rainy day. What kind
of umbrella would you use and why?
Synthetic fibres possess unique
characteristics which make them
popular dress materials. They dry up
quickly, are durable, less expensive,
readily available and easy to maintain.
Perform the following activity and learn
for yourself.
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Activity 4.2

Take two cloth pieces of the same
size, roughly half a metre square
each. One of these should be from
natural fibre. The other could be a
synthetic fibre. You can take help
of your parents in selecting these
pieces. Soak the pieces in different
mugs each containing the same
amount of water. Take the pieces
out of the containers after five
minutes and spread them in the sun
for a few minutes. Compare the
volume of the water remaining in
each container.

Do synthetic fabrics soak less/more
water than the natural fabrics? Do they
take less/more time to dry?

What does this activity tell you about
the characteristics of the synthetic fabrics?

Find out from your parents about the
durability, cost and maintenance of these
fabrics, compared to the natural fabrics.

4.4 Plastics

You must be familiar with many plastic
articles used everyday. Make a list of
such items and their uses.

(a)

(b)
Fig. 4.6 :(a) Linear (b) Cross-linked
arrangements

Plastic is also a polymer like the
synthetic fibre. All plastics do not
have the same type of arrangement of
units. In some it is linear, whereas in
others it is cross-linked. (Fig. 4.6).
Plastic articles are available in all
possible shapes and sizes as you can
see in Fig. 4.7. Have you ever
wondered how this is possible? The
fact is that plastic is easily mouldable
i.e. can be shaped in any form. Plastic
can be recycled, reused, coloured,
melted, rolled into sheets or made into
wires. That is why it finds such a
variety of uses.

Fig. 4.7 : Various articles made of plastics

Polythene (Poly+ethene) is an example
of a plastic. It is used for making
commonly used polythene bags.

Now, try to bend a piece of plastic
yourself. Can all the plastic articles be
bent easily?

You will observe that some plastic
articles can bend easily while some
break when forced to bend. When we
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add hot water to a plastic bottle, it gets
deformed. Such plastic which
gets deformed easily on heating and
can be bent easily are known as
thermoplastics. Polythene and PVC are
some of the examples of thermoplastics.
These are used for manufacturing toys,
combs and various types of containers.

On the other hand, there are some
plastics which when moulded once, can
not be softened by heating. These are
called thermostting plastics. Two
examples are bakelite and melamine.
Bakelite is a poor conductor of heat and
electricity. It is used for making
electrical switches, handles of various
utensils, etc. Melamine is a versatile
material. It resists fire and can tolerate
heat better than other plastics. It is used
for making floor tiles, kitchenware and
fabrics which resist fire. Fig. 4.8 shows
the various uses of thermoplastics and
thermos+ing plastics.

)

Articles made of thermoplastics

Fig. 4.8 : Some articles made of plastic

4.5 Plastics as Materials of
Choice

Today if we think of storing a food
item, water, milk, pickles, dry food
etc., plastic containers seem most
convenient. This is because of their
light weight, lower price, good strength
and easy handling. Being lighter as
compared to metals, plastics are used
in cars, aircrafts and spacecrafts, too.
The list is endless if we start counting
articles like slippers, furniture,
decoration pieces, etc.

Now, let us discuss the characteristic
properties of plastics.

Plastic is Non-reactive

You know that metals like iron get
rusted when left exposed to moisture
and air. But plastics do not react with
water and air. They are not corroded
easily. That is why they are used to store
various kinds of material, including
many chemicals.

Plastic is Light, Strong and Durable

Talk to your parents or grandparents
about the types of buckets that were
used in the past. What is the material
of the buckets or mugs you are using
today? What are the advantages of using
a plastic container? Since plastic is very
light, strong, durable and can be
moulded into different shapes and sizes,
it is used for various purposes. Plastics
are generally cheaper than metals. They
are widely used in industry and for
household articles. Make a list of
different kinds of plastic containers that
you use in daily life.
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Plastics are Poor Conductors

You have learnt above that plastics are
poor conductors of heat and electricity.
That is why electrical wires have plastic
covering, and handles of screw drivers
are made of plastic. As mentioned above,
handles of frying pans are also made
of plastic.

Did You Know?

< Plastics find extensive use in the
healthcare industry. Some
examples of their use are the
packaging of tablets, threads used
for stitching wounds, syringes,
doctors’ gloves and a number of
medical instruments.

9 Special plastic cookware is used
in microwave ovens for cooking
food. In microwave ovens, the heat
cooks the food but does not affect
the plastic vessel.

9 Teflon is a special plastic on which
oil and water do not stick. It is
used for non-stick coating on

o Fire-proof plastics: Although
synthetic fibre catches fire easily,
it is interesting to know that the
uniforms of firemen have coating
of melamine plastic to make them
flame resistant.

4.6 Plastics and the
Environment

When we go to the market, we usually
get things wrapped in plastic or packed
in polythene bags. That is one reason
why plastic waste keeps g+ing
accumulated in our homes. Ultimately,
plastic finds its way to the garbage.
Disposal of plastic is a major problem.
Why?

A material which gets decomposed
through natural processes, such
as action by bacteria, is called
biodegradable. A material which is not
easily decomposed by natural processes
is termed non-biodegradable.

cookwares.
Look at Table 4.3.
Table 4.3
Type of Waste Approximate Time Nature of Material
taken to Degenerate

Peels of vegetable and fruits, 1 to 2 weeks Biodegradable
leftover foodstuff, etc.

Paper 10 to 30 days Biodegradable
Cotton cloth 2 to 5 months Biodegradable
Wood 10 tol5 years Biodegradable
Woollen clothes About a year Biodegradable

Tin, aluminium, and other
metal cans

100 to 500 years

Non-biodegradable

Plastic bags

Several years

Non-biodegradable

e Source: http://edugreen.teri.res.in/explore/solwaste/types.htm
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Since plastic takes several years to
decompose, it is not environment
friendly. It causes environmental
pollution. Besides, the burning process
in the synthetic material is quite slow
and it does not get completely burnt
easily. In the process it releases lots of
poisonous fumes into the atmosphere
causing air pollution. How can this
problem be solved?

Have you ever seen a garbage dump
where animals are eating garbage? In
the process of eating the food waste
they swallow materials like polythene
bags and wrappers of food. Can you
imagine the consequences? The
plastic material chokes the respiratory
system of these animals, or forms a
lining in their stomachs and can be
the cause of their death.

The polybags carelessly thrown here
and there are responsible for clogging
the drains, too. Sometimes we are very
careless and throw the wrappers of
chips, biscuits and other eatables on
the road or in parks or picnic places.
Should we not think twice before doing
so ? As a responsible citizen what
measures do you suggest to keep public
places clean and free of plastic?

Avoid the use of plastics as far as
possible. Make use of bags made of
cotton or jute when you go for shopping.
The biodegradable and non-
biodegradable wastes should be
collected separately and disposed off
separately. Practise this in your homes.
Can you suggest some other ways in
which you can contribute towards
reducing the use of plastic materials?

It is better to recycle plastic waste.
Most of the thermoplastics can be
recycled. Make a list of items that can
be recycled. However, during recycling
certain colouring agents are added.
This limits its usage especially for
storage of food.

As a responsible citizen remember
the 5 R principle. Reduce, Reuse,
Recycle, Recover and Refuse. Develop
habits which are environment friendly.

Fibre-wise

S Do not throw plastic bags in the
water bodies or on the road.

< Take a cotton carry bag or a jute
bag while going for shopping.

9 Try to minimise the use of plastic
materials e.g., use a steel lunch
box instead of a plastic one.
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ACRYLIC

ARTIFICIAL SILK
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RAYON

SYNTHETIC FIBRES

TERYLENE

THERMOPLASTICS

THERMOSETTING
PLASTICS

WHAT YOU HAVE LEARNT

=

Synthetic fibres and plastics, like natural fi-
bres, are made of very large units called poly-
mers. Polymers are made up of many smaller
units.

While natural fibres are obtained from plants
and animals, synthetic fibres are obtained by
chemical processing of petrochemicals. Like
natural fibres, these fibres can also be woven
into fabrics.

Synthetic fibres find uses ranging from
many household articles like ropes,
buckets, furniture, containers, etc., to highly
specialised uses in aircrafts, ships, space-
crafts, healthcare, etc.

Depending upon the types of chemicals used
for manufacturing synthetic fibres, they are
called Rayon, Nylon, Polyester and Acrylic.
The different types of fibres differ from one
another in their strength, water absorbing
capacity, nature of burning, cost, durability
etc.

Today, life without plastics cannot be imagined.
Be it home, or outside, plastic is everywhere.
The waste created by plastics is not
environment friendly. On burning, plastics
release poisonous gases. On dumping in the
ground they may take years to degenerate.
This is because of their non-biodegradable
nature.

We need to use synthetic fibres and plastics
in such a manner that we can enjoy their good
qualities and at the same time minimise the
environmental hazards for the living
communities.

SyNTHETIC FIBRES AND PLASTICS
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Exercises

1.

2.

N o o &

10.
11.

12.

Explain why some fibres are called synthetic.
Mark (v') the correct answer.
Rayon is different from synthetic fibres because
(@) it has a silk-like appearance.
(b) itis obtained from wood pulp.
(c) its fibres can also be woven like those of natural fibres.
Fill in the blanks with appropriate words.

(a) Synthetic fibres are also called or fibres.

(b) Synthetic fibres are synthesised from raw material called

() Like synthetic fibres, plastic is also a

Give examples which indicate that nylon fibres are very strong.

Explain why plastic containers are favoured for storing food.

Explain the difference between thermoplastic and thermostting plastics.
Explain why the following are made of thermosetting plastics.

(a) Saucepan handles

(b) Electric plugs/switches/plug boards

Categorise the materials of the following products into ‘can be recycled’
and ‘cannot be recycled’.

Telephone instruments, plastic toys, cooker handles, carry bags, ball point
pens, plastic bowls, plastic covering on electrical wires, plastic chairs,
electrical switches.

Rana wants to buy shirts for summer. Should he buy cotton shirts or
shirts made from synthetic material? Advise Rana, giving your reason.

Give examples to show that plastics are noncorrosive in nature.

Should the handle and bristles of a tooth brush be made of the same
material? Explain your answer.

‘Avoid plastics as far as possible’. Comment on this advice.
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EXERCISES

13.

14.

15.

Match the terms of column A correctly with the phrases given in

column B.
A B
(i) Polyester (a) Prepared by using wood pulp
(i) Teflon (b) Used for making parachutes and stockings
(ii) Rayon (c) Used to make non-stick cookwares
(iv) Nylon (d) Fabrics do not wrinkle easily

‘Manufacturing synthetic fibres is actually helping conservation of forests’.

Comment.

Describe an activity to show that thermoplastic is a poor conductor of

electricity.

Extended Learning — Activities and Projects

Have you heard of the campaign : “Say No To Plastics”. Coin a few
more slogans of this kind. There are certain governmental and non-
governmental organisations who educate the general public on how
to make wise use of plastics and develop environment friendly
habits. Find out organisations in your area which are carrying out
awareness programmes. If there is none, form one.

Organise a debate in the school. Children may be given an option
to role play as manufacturers of synthetic fabrics or those of fab-
rics from natural sources. They can then debate on the topic ‘My
Fabric is Superior’.

Visit five families in your neighbourhood and enquire about the
kind of clothes they use, the reason for their choice and advantages

of using them in terms of cost, durability and maintenance. Make a
short report and submit it to your teacher.

Devise an activity to show that organic waste is biodegradable while
plastic is not.
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p Did You Know? N

Nylon appears like silk. It is strong and flexible. These endearing qualities of
nylon created a public sensation, or nylon mania, when it was introduced in
1939. Women’s stockings made from this new fibre were in great demand. But,
unfortunately, most of the nylon production had to be diverted to making
parachutes during the Second World War (1939-1945). After the war, when
production of stockings resumed, supply did not match the demand. There was
a huge black market for this product. Women had to wait for hours in queues to
get a pair. Often there were nylon riots.

100 SyNTHETIC FIBRES AND PLASTICS



, :

DS Dy N EABKYOB. BB BOTIO, JYWIH6. HAV 19398° HBBAD VoL
HIFFEDS 0Feres” HRosod Fo°S a8 Sototo B Je°S SEAATT Sr00s.
& 8 mrorod® DS HHirde ke IHNBERH Ad BB, =0 wkEHom
Boid (BHos awgo (1939-1945) SE0ET rer Fers roeirst $asrds%so
oo, Gwgio Shard e 058 esPDESG0, ESPoEE &Y DBHo° SEFo0d.
& 68)8 8%00 grbre e Kr0)E5 20R0B. 2.8 a8 §50 ir¥en Koo S8l Emgs®
Qoaiio 2bhod. Fers 8580 SHe wel) Ere woRd.

§)8% roren - PR 101



Chapter

5 SOUND

ow do you come to know that a
H‘period’ is over in your school?

You come to know easily that
someone is at your door when he knocks
or you hear the sound of the doorbell.
Most of the time you can make out that
someone is approaching you by just
hearing the foot steps.

You might have played a game called
hide and seek. In this game a person is
blind-folded and has to catch the
remaining players. How is the blind-
folded person able to guess which player
is closest to her?

Harmonium

0854CH13

Sound plays an important role in our
lives. It helps us to communicate with
one another. We hear a variety of sounds
in our surroundings.

Make a list of sounds you hear in
your surroundings.

In the music room of your school you
hear the sounds produced by musical
instruments like flute, tabla,
harmonium, etc. (Fig 5.1).

How is sound produced? How does it
travel from one place to another? How
do we hear sound? Why are some sounds
louder than others? We shall discuss
such questions in this chapter.

Fig. 5.1 : Some musical instruments
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5.1 Sound is Produced by a
Vibrating Body

Touch the school bell when not in use.
What do you feel? Again touch it when
producing sound. Can you feel it
vibrating?

Activity 5.2

Take a rubber band. Put it around
the longer side of a pencil box
(Fig. 5.3). Insert two pencils between
the box and the stretched rubber.
Now, pluck the rubber band
somewhere in the middle. Do you
hear any sound? Does the band
vibrate?

Activity 5.1

Take a metal plate (or a pan). Hang
it at a convenient place in such a
way that it does not touch any wall.
Now strike it with a stick (Fig.5.2).
Do you hear a sound? Touch the
plate or pan gently with your finger.
Do you feel the vibrations?

Fig. 5.8 : Plucking the rubber band

As you learnt in Class VII the to and
fro or back and forth motion of an
object is called vibration. When a
tightly stretched band is plucked, it
vibrates and produces sound. When it
stops vibrating, it does not produce
any sound.

Activity 5.3

Take a metal dish. Pour water in it.
Strike it at its edge with a spoon
(Fig. 5.4). Do you hear a sound?
Again strike the dish and then
touch it. Can you feel the dish

Fig. 5.2 : Striking a pan

Again strike the plate with the stick
and hold it tightly with your hands
immediately after striking. Do you
still hear the sound? Touch the
plate after it stops producing sound.
Can you feel the vibrations now?

vibrating? Strike the dish again.
Look at the surface of water. Do you
see any waves there? Now hold the
dish. What change do you observe
on the surface of water? Can you
explain the change? Is there a hint
to connect sound with the
vibrations of a body?
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Fig. 5.4 : Vibrating dish produces waves
in water

We see that a vibrating object
produces sound. In some cases, the
vibrations are easily visible to us. But
in most cases, their amplitude is so small
that we cannot see them. However, we
can feel them.

Activity 5.4

Take a hollow coconut shell and
make a musical instrument ektara.
You can also make it with the help
of an earthen pot (Fig. 5.5). Play this
instrument and identify its vibrating

Fig. 5.5 : Ektara

Make a list of familiar musical
instruments and identify their vibrating
parts. A few examples are given in Table
5.1. Complete rest of the Table.

Table 5.1 : Musical Instruments and
their Vibrating Parts

S.No.| Musical Vibrating Part
Instrument |Producing Sound
Veena Stretched string
2. | Tabla Stretched
membrane
3.
4.
5.
6.
7.

Many of you might have seen the
manjira (cymbals), the ghatam, and the
noot (mudpots) and the kartal. These
musical instruments are commonly
used in many parts of our country. These
instruments are simply beaten or struck
(Fig. 5.6). Can you name a few other
musical instruments of this type?

You too can make a musical
instrument.

Ghatam

Manjira

Fig. 5.6 : A few more musical instruments
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Activity 5.5

Take 6-8 bowls or tumblers. Fill
them with water up to different
levels, increasing gradually from
one end to the other. Now take
a pencil and strike the bowls gently.
Strike all of them in succession. You
will hear pleasant sounds. This is
your jaltrang (Fig.5.7).

Fig. 5.7 : Jaltrang

When we pluck the string of an
instrument, like the sitar, the sound
that we hear is not only that of the
string. The whole instrument is forced
to vibrate, and it is the sound of the
vibration of the instrument that we
hear. Similarly, when we strike the
membrane of a mridangam, the
sound that we hear is not only that of
the membrane but of the whole body
of the instrument.

When we speak, does
any part of our body
vibrate?

5.2 Sound Produced by
Humans

Speak loudly for a while or sing a song,
or buzz like a bee. Put your hand on
your throat as shown in Fig. 5.8. Do
you feel any vibrations?

In humans, the sound is produced
by the voice box or the larynx. Put your
fingers on the throat and find a hard
bump that seems to move when you
swallow. This part of the body is known
as the voice box. It is at the upper end
of the windpipe. Two vocal cords, are
stretched across the voice box or larynx
in such a way that it leaves a narrow
slit between them for the passage of air
(Fig.5.8).

Fig.5.8 : Voice box in humans

When the lungs force air through the
slit, the vocal cords vibrate, producing
sound. Muscles attached to the vocal
cords can make the cords tight or loose.
When the vocal cords are tight and thin,
the type or quality of voice is different
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from that when they are loose and

The vocal cords in men are about
thick. Let us see how the vocal cords

20 mm long. In women these are about

function. 15mm long. Children have very short
vocal cords. This is the reason why
Activity 5.6 the voices of men, women and children

are different.
Take two rubber strips of the same

size. Place these two pieces one
above the other and stretch them

5.3 Sound Needs a Medium

tight. Now blow air through the gap for Propagation

between them [Fig. 5.9(a)]. As the When you call up your friend who is
air blows through the stretched standing at a distance, your friend is
rubber strips, a sound is produced. able to hear your voice. How does the
You can also take a piece of paper sound propagate or travel to her?

with a narrow slit and hold it
between your fingers as shown in Activity 5.7
Fig. 5.9 (b). Now blow through the
slit and listen to the sound. Our
vocal cords produce sound in a
similar manner.

Take a metal or glass tumbler. Make
sure that it is dry. Place a cell phone
in it. (Remember that the cell phone
must not be kept in water.) Ask your
friend to give a ring on this cell
phone from another cell phone.
Listen to the ring carefully.

- Now, surround the rim of the
tumbler with your hands (Fig.
5.10). Put your mouth on the

VN @
™~
(b)
Fig. 5.9 (a), (b) : Working of vocal cords Fig. 5.10 : Sound needs a medium to travel
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opening between your hands.
Indicate to your friend to give a ring
again. Listen to the ring while
sucking air from the tumbler.

Does the sound become fainter
as you suck air?

Remove the tumbler from your
mouth. Does the sound become
loud again?

Can you think of an explanation? Is
it possible that the decreasing amount
of air in the tumbler had something to
do with decreasing loudness of the ring?

Indeed, if you had been able to suck
all the air in the tumbler, you will not
listen any sound. Actually, sound needs
a medium to travel. When air has been
removed completely from a vessel, it is said
that there is a vacuum in the vessel. The
sound cannot travel through a vacuum.

Does sound travel in liquids? Let us
find out.

Activity 5.8

Take a bucket or a bathtub. Fill it
with clean water. Take a small bell
in one hand. Shake this bell inside
the water to produce sound. Make
sure that the bell does not touch
the body of the bucket or the tub.

Fig. 5.11 : Sound travelling through water

Place your ear gently on the water
surface (Fig. 5.11). (Be careful : the
water should not enter in your ear.)
Can you hear the sound of the bell?
Does it indicate that sound can
travel through liquids?

Oh ! That is how whales
and dolphins might be
communicating under

water.

Let us find out if sound can travel
through solids also.

Activity 5.9

Take a metre scale or a long metal
rod and hold its one end to your
ear. Ask your friend to gently
scratch or tap at the other end of
the scale (Fig. 5.12).

Fig. 5.12 : Sound travelling through a
metre scale

Can you hear the sound of the
scratching? Ask your f{riends
around you if they were able to hear
the same sound?
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You can also perform the above
activity by placing your ear at one end
of a long wooden or metallic table and
asking your friend to gently scratch the
other end of the table (Fig. 5.13).

Fig. 5.13 : Sound can travel through solids

We find that sound can travel
through wood or metal. In fact, sound
can travel through any solid. You can
perform interesting activities to show
that sound can also travel through
strings. Have you ever made a toy
telephone (Fig. 5.14). Can you say that
sound can travel through strings?

Fig. 5.14 : A toy telephone

We have learnt so far that vibrating
objects produce sound and it is carried
in all directions in a medium. The
medium could be a gas, a liquid or a
solid. How do we hear it?

5.4 We Hear Sound through
Our Ears

The shape of the outer part of the ear is
like a funnel. When sound enters it, it
travels down a canal at the end of which
there is a thin stretched membrane. It
is called the eardrum. It performs an
important function. To understand what
the eardrum does, let us build a tin-can
model of the eardrum.

Activity 5.10

Take a plastic or tin-can. Cut its
ends. Stretch a piece of rubber
balloon across one end of the can
and fasten it with a rubber band.
Put four or five grains of dry cereal
on the stretched rubber. Now ask
your friend to speak “Hurrey,
Hurrey” from the open end
(Fig.5.15). Observe what happens
to the grain. Why do the grains
jump up and down?

Fig. 5.15 : Understanding action of an eardrum
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The eardrum is like a stretched
rubber sheet. Sound vibrations make
the eardrum vibrate (Fig. 5.16). The
eardrum sends vibrations to the inner

ear. From there, the signal goes to the
brain. That is how we hear.

Inner ear

We must NEVER put a sharp,
pointed or hard thing into our
ear. It can damage the
eardrum. The damaged
eardrum can impair hearing.

5.5 Amplitude, Time Period
and Frequency of a
Vibration

We have learnt that the to and fro motion

of an object is known as vibration. This
motion is also called oscillatory

motion. You have already learnt in
earlier classes about the oscillatory
motion and its time period.

The number of oscillations per
second is called the frequency of
oscillation. Frequency is expressed in
hertz. Its symbol is Hz. A frequency of
1 Hz is one oscillation per second. If an
object oscillates 20 times in one second,
what would be its frequency?

You can recognise many familiar
sounds without seeing the objects
producing them. How is it possible?
These sounds must be different to
enable you to recognise them. Have you
ever thought what factors make them
different? Amplitude and frequency are
two important properties of any sound.
Can we differentiate sounds on the basis
of their amplitudes and frequencies?

Loudness and Pitch
Activity 5.11

Take a metallic tumbler and a
tablespoon. Strike the tablespoon
gently at the brim of the tumbler.

Fig. 5.17 : Thermocol ball touching the
vibrating glass tumbler
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Hear the sound produced. Now bang
the spoon on the tumbler and hear
the sound produced again. Is the
sound louder when the tumbler is
struck hard?

Now suspend a small thermocol
ball touching the rim of the tumbler
(Fig. 5.17). Vibrate the tumbler by
striking it. See how far the ball is
displaced. The displacement of the
ball is a measure of the amplitude
of vibration of the tumbler.

Now, strike the tumbler gently
and then a little harder. Compare
the amplitudes of vibrations of the
tumbler in the two cases. In which
case is the amplitude larger?

Loudness of sound is proportional to
the square of the amplitude of the
vibration producing the sound. For
example, if the amplitude becomes
twice, the loudness increases by a
factor of 4. The loudness is expressed
in a unit called decibel (dB). The
following table gives some idea of the
loudness of sound coming from
various sources.

Normal breathing 10 dB
Soft whisper (at 5m) 30 dB
Normal conversation 60 dB
Busy traffic 70 dB
Average factory 80 dB

Above 80 dB the noise becomes
physically painful.

The loudness of sound depends on
its amplitude. When the amplitude of
vibration is large, the sound produced
is loud. When the amplitude is small,
the sound produced is feeble.

Compare the sound of a baby with
that of an adult. Is there any difference?
Even if two sounds are equally loud,
they differ in some way. Let us see how.

I wonder why my voice is
different from that of my
teacher.

The frequency determines the
shrillness or pitch of a sound. If the
frequency of vibration is higher we say
that the sound is shrill and has a higher
pitch. If the frequency of vibration is
lower, we say that the sound has a lower
pitch. For example, a drum vibrates with
a low frequency. Therefore, it produces
a low-pitched sound.

Fig. 5.18 : Frequency determines the

pitch of a sound
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on the other hand, a whistle has a
high frequency and therefore, produces
a sound of higher pitch (Fig. 5.18). A
bird makes a high-pitched sound
whereas a lion makes a low-pitched roar.
However, the roar of a lion is very loud
while the sound of the bird is quite
feeble.

Every day you hear the voices of
children and adults. Do you find any
difference in their voices? Can you say
that the frequency of the voice of a child
is higher than that of an adult?
Usually the voice of a woman has
a higher frequency than that of a
man.

5.6 Audible and Inaudible
Sounds

We know that we need a vibrating body
for the production of sound. Can we
hear the sound of all vibrating bodies?

The fact is that sounds of frequencies
less than about 20 vibrations per second
(20 Hz) cannot be detected by the human
ear. Such sounds are called inaudible.
On the higher side, sounds of frequencies
higher than about 20,000 vibrations per
second (20 kHz) are also not audible to
the human ear. Thus, for human ear,
the range of audible frequencies is
roughly from 20 to 20,000 Hz.

Some animals can hear sounds of
frequencies higher than 20,000 Hz.
Dogs have this ability. The police use
high frequency whistles which dogs can
hear but humans cannot.

The ultrasound equipment, familiar
to us for investigating and tracking
many medical problems, works at
frequencies higher than 20,000 Hz.

5.7 Noise and Music

We hear different types of sounds
around us. Is the sound always
pleasing? Does a sound sometimes
cause discomfort to you? Some sounds
are pleasant to the ear, whereas some
are not.

Suppose construction work is going
on in your neighbourhood. Are the
sounds coming from the construction
site pleasing? Do you enjoy the sounds
produced by horns of buses and trucks?
Such unpleasant sounds are called
noise. In a classroom, if all the students
speak together, what would the sound
produced be called?

On the other hand you enjoy sounds
from musical instruments. Musical
sound is one which is pleasing to the
ear. Sound produced by a harmonium
is a musical sound. The string of a sitar
also gives out a musical sound. But, if
a musical sound becomes too loud,
would it remain melodious?

5.8 Noise Pollution

You already know about air pollution.
Presence of unwanted gases and
particles in air is called air pollution.
Similarly, presence of excessive or
unwanted sounds in the environment
is called noise pollution. Can you list
some sources of noise pollution? Major
causes of noise pollution are sounds of
vehicles, explosions including bursting
of crackers, machines, loudspeakers etc.
What sources in the home may lead to
noise? Television and transistor radio
at high volumes, some kitchen
appliances, desert coolers, air
conditioners, all contribute to noise
pollution.
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What are the Harms of Noise
Pollution?

Do you know that presence of excessive
noise in the surroundings may cause
many health related problems. Lack of
sleep, hypertension (high blood-
pressure), anxiety and many more health
disorders may be caused by noise
pollution. A person who is exposed to a
loud sound continuously may get
temporary or even permanent
impairment of hearing.

Measures to Limit Noise Pollution

To control noise, we must control the
sources of noise. How can this be
achieved? For this, silencing devices

must be installed in air craft engines,
transport vehicles, industrial
machines and home appliances.

How can the noise pollution be
controlled in a residential area?

All noisy operations must be
conducted away from any residential
area. Noise producing industries
should be set up away from such
areas. Use of automobile horns
should be minimised. TV and music
systems should be run at low
volumes. Trees must be planted along
the roads and around buildings to
cut down on the sounds reaching the
residents, thus reducing the harmful
effects of noise pollution.

Hearing Impairment

Total hearing impairment, which is rare, is usually from birth itself. Partial
disability is generally the result of a disease, injury or age. Children with
impaired hearing need special care. By learning sign language, such children
can communicate effectively. Because speech develops as the direct result of
hearing, a child with a hearing loss may have defective speech also.
Technological devices for the hearing-impaired have made it possible for such
persons to improve their quality of life. Society can do much to improve the
living environment for the hearing-impaired and help them live normal lives.
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KEYWORDS WHAT YOU HAVE LEARNT

AMPLITUDE S Sound is produced by vibrating objects.
EARDRUM S In human beings, the vibration of the vocal
cords produces sound.
FREQUENC S Sound travels through a medium (gas, liquid
hertz (E0) or solid). It cannot travel in vacuum.
S The eardrum senses the vibrations of sound,
LARYNX It sends the signals to the brain. This process
is called hearing.
LOUDNESS
S The number of oscillations or vibrations per
NOISE second is called the frequency of oscillation.
S The frequency is expressed in hertz (Hz)
OSCILLATIO . . .
S Larger the amplitude of vibration, the louder
PITCH is the sound.
S Higher the frequency of vibration, the higher
TIME is the pitch, and shriller is the sound.
VIBRATION S Unpleasant sounds are called noise.
S Excessive or unwanted sounds lead to noise
VOICE BOX pollution. Noise pollution may pose health
WIND PIPE problems for human beings.
9 Attempts should be made to minimise noise
pollution.
S Plantation on the roadside and elsewhere can
reduce noise pollution.
Exercises

1. Choose the correct answer.
Sound can travel through

(a) gases only (b) solids only
(c) liquids only (d) solids, liquids and gases.
2. Voice of which of the following is likely to have minimum frequency?
(a) Baby girl (b) Baby boy
(c) A man (d) A woman
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EXERCISES

w

10.
11.

12.
13.

In the following statements, tick ‘T" against those which are true, and ‘F’
against those which are false.

(a) Sound cannot travel in vacuum. (T/F)

(b) The number of oscillations per second of a vibrating object is called
its time period. (T/F)

(c) If the amplitude of vibration is large, sound is feeble. (T/F)

(d) For human ears, the audible range is 20 Hz to 20,000 Hz. (T/F)

(e) The lower the frequency of vibration, the higher is the pitch. (T/F)
() Unwanted or unpleasant sound is termed as music. (T/F)

(g) Noise pollution may cause partial hearing impairment. (T/F)

Fill in the blanks with suitable words.

(@) Time taken by an object to complete one oscillation is called

(b) Loudness is determined by the of vibration.

() The unit of frequency is

(d) Unwanted sound is called

(e) Shrillness of a sound is determined by the of vibration.

A pendulum oscillates 40 times in 4 seconds. Find its time period and
frequency.

The sound from a mosquito is produced when it vibrates its wings at an
average rate of 500 vibrations per second. What is the time period of the
vibration?

Identify the part which vibrates to produce sound in the following
instruments.

(a) Dholak (b) Sitar (c) Flute

What is the difference between noise and music? Can music become noise
sometimes?

List sources of noise pollution in your surroundings.
Explain in what way noise pollution is harmful to human.

Your parents are going to buy a house. They have been offered one on the
roadside and another three lanes away from the roadside. Which house
would you suggest your parents should buy? Explain your answer.

Sketch larynx and explain its function in your own words.

Lightning and thunder take place in the sky at the same time and at the
same distance from us. Lightning is seen earlier and thunder is heard
later. Can you explain why?
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Extended Learning — Activities and Projects

1. Visit the music room of your school. You may also visit musicians
in your locality. Make a list of musical instruments. Note down the
parts of these instruments that vibrate to produce sound.

2. If you play a musical instrument, bring it to the class and
demonstrate how you play it.

3. Prepare a list of famous Indian musicians and the instruments
they play.

4. Take a long thread. Place your hands over your ears and get some
one to place this thread round your head and hands. Ask her to
make the thread taut and hold its ends in one hand. Now ask her
to draw her finger and thumb tightly along the thread (Fig. 5.19).
Can you hear a rolling sound like that of a thunder? Now repeat
the activity while another friend stands near both of you. Can he
hear any sound?

Fig. 5.19

5. Make two toy telephones. Use them as shown in Fig. 13.20. Make
sure that the two strings are taut and touch each other. Let one of
you speak. Can the remaining three persons hear? See how many
more friends you can engage in this way. Explain your observations.
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6. Identify the sources of noise pollution in your locality. Discuss with
your parents, friends and neighbours. Suggest how to control noise
pollution. Prepare a brief report and present it in the class.

You can read more on the related topics on the following websites:

e www.physicsclassroom.com/Class/sound/soundtoc.html
e health.howstuffworks.com/hearing.htm

Golconda fort, near Hyderabad, is one of the most magnificient
forts in India. It is famous for many engineering and architectural
marvels. One of the marvels is the water supply system. But, per-
haps, more astonishing is a dome near the entrance to the fort. A
hand-clap at a particular point under the dome reverberates and
can be heard at the highest point of the fort, about a kilometre
away. This was devised as a warning system. If a guard saw a
suspicious movement outside the fort, he clapped at the particular
point under the dome, and the army inside the fort was alerted to
the danger of the approaching enemy.

Golconda fort

Did You Know? N
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Chapter

ou are familiar with a number of
materials like iron, aluminium,

copper, etc. Some materials have

been given in Table 6.1.

Table 6.1 : Appearance and
Hardness of Materials
Object/ |Appearance| Hardness
Material |[(Shiny/Dull){Very hard/
Not very
hard)
Iron
Coal
Sulphur
Aluminium
Copper

Can you name the materials which
are metals? The rest of the materials in
Table 6.1 are non-metals. Metals can be
distinguished from non-metals on the
basis of their physical and chemical
properties. Recall that lustre and
hardness are physical properties.

6.1Physical Properties of
Metals and Non-metals

Have you ever seen a blacksmith beating
an iron piece or an article made up of
iron, like a spade, a shovel, an axe? Do
you find a change in the shape of these
articles on beating ? Would you expect

0854CH04

MATERIALS : METALS AND NoON-METALS

a similar change if we try to beat a
piece of coal ?
Let us find out.

Activity 6.1

Take a small iron nail, a coal piece,
a piece of thick aluminium wire and
a pencil lead. Beat the iron nail with
a hammer (Fig. 6.1). (But take care
that you don’t hurt yourself in the
process.) Try to hit hard. Hit hard

Fig. 6.1 : Beating an iron nail with hammer

the aluminium wire also. Then
repeat the same kind of treatment
on the coal piece and pencil
lead. Record your observations in
Table 6.2.

Table 6.2 : Malleability of Materials

Object/ Change in Shape

Material (Flattens/Breaks
into pieces)

Iron nail

Coal piece

Aluminium wire

Pencil lead
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You saw that the shape of the iron nail
and the aluminium wire changed on
beating. If they were beaten harder these
could be changed into sheets. You might
be familiar with silver foil used for
decorating sweets. You must also be
familiar with the aluminium foil used for
wrapping food. The property of metals by
which they can be beaten into thin sheets
is called malleability. This is a
characteristic property of metals. As you
must have noticed, materials like coal and
pencil lead do not show this property. Can
we call these metals?

Can you hold a hot metallic pan which
is without a plastic or a wooden handle
and not get hurt? Perhaps not! Why? Try
to list some other experiences in which a
wooden or plastic handle protects you
from being hurt while handling hot
things. On the basis of these experiences
what can you say about the conduction
of heat by wood and plastic?

You must have seen an electrician
using his screw driver. What kind of
handle does it have? Why?

Let us find out.

Activity 6.2

Recall how to make an electric
circuit to test whether electricity can
pass through an object or not
(Fig. 6.2). You might have performed

Fig. 6.2 : Electric tester

the activity with various objects in
Class VI. Now, repeat the activity
with the materials mentioned in
Table 6.3. Observe and group these
materials into good conductors and
poor conductors.

Table 6.3 :Electrical Conductivity
of Materials

S.No|/Materials |Good Conductor /

Poor Conductor

Iron rod/nail

Sulphur

Coal piece

L | G L=

Copper wire

You observe that iron rod, nail and
copper wire are good conductors while
rolled sulphur piece and coal piece are
poor conductors.

Oh! The meaning of recalling

our experiences and then of this

activity was to show that metals

are good conductors of heat and

electricity. We learnt this in
Class VI.

Where do you find the use of
aluminium and copper wires? Have you
seen wires of coal? Definitely not!

The property of metal by which it can
be drawn into wires is called ductility.

Have you ever noticed the difference
in sound on dropping an iron sheet/
plate, a metal coin, and a piece of coal
on the floor? If not, you can try it now.

Do you note any difference in the sound
produced?
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Have you seen wooden bells in
temples? Can you give a reason?

The things made of metals produce
a ringing sound when struck hard.
Suppose you have two boxes similar in
appearance, one made of wood and the
other of metal. Can you tell which box
is made of metal by striking both the
boxes?

Since metals produce ringing
sounds, they are said to be sonorous.
The materials other than metals are not
SONOrous.

After performing the above activities,
we can say that some materials are hard,
lustrous, malleable, ductile,
sonorous and good conductors of
heat and electricity. The materials
which generally possess these properties
are called metals. The examples of metals
are iron, copper, aluminium, calcium,
magnesium, etc. In contrast, materials
like coal and sulphur are soft and dull
in appearance. They break down into a
powdery mass on tapping with a
hammer. They are not sonorous and are
poor conductors of heat and electricity.
These materials are called non-metals.
The examples of non-metals are sulphur,
carbon, oxygen, phosphorus, etc.

Metals like sodium and potassium are
soft and can be cut with a knife.
Mercury is the only metal which is
found in liquid state at room
temperature. These are exceptions.

6.2Chemical Properties of
Metals and Non-metals

Reaction with Oxygen

You are familiar with the phenomenon
of rusting of iron. Recall the reaction by

which rust is formed. You had also
performed in Class VII an activity of
burning a magnesium ribbon in air. You
had learnt that in both the processes
oxide formation takes place. Complete
the following reactions of iron and
magnesium with oxygen.

Iron (Fe) + Oxygen (O,) + Water (H,0) — ?
Magnesium (Mg) + Oxygen (O,) — ?

Activity 6.3

Let us check the nature of rust
formed as a result of the reaction
between iron, oxygen and water.
Collect a spoonful of rust and
dissolve it in a very little amount of
water. You will find that the rust
remains suspended in water. Shake
the suspension well. Test the
solution with red and blue litmus
papers (Fig. 6.3). What do you
observe? Is the solution acidic or
basic? .

Red litmus
paper

~
K
b
i | Rust
k % suspension
vy
:4;

RS Ss

Fig. 6.3 : Testing the nature of rust
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Does copper also get
rusted? I have seen
a greenish deposit
on the surface of
copper vessels.

When a copper vessel is exposed to
moist air for long, it acquires a dull
green coating. The green material is
a mixture of copper hydroxide
(Cu(OH),) and copper carbonate
(CuCO,). The following is the reaction
2Cu+H,0+C0O,+0,—Cu (OH), + CuCO,

moist air

Now recall the activity of burning
magnesium ribbon. The ash obtained
on burning magnesium ribbon is
dissolved in water and tested for its
acidic/basic nature.

Is the solution acidic or basic? How
do you ascertain this?

You must have observed that the red
litmus turns blue. So, oxide of magnesium
is also basic in nature. In general, metallic
oxides are basic in nature.

Let us now observe the reaction of
non-metals with oxygen.

Activity 6.4

(To be demonstrated by the teacher
in the class)

Take a small amount of powdered
sulphur in a deflagrating spoon and
heat it. If deflagrating spoon is not
available, you may take a metallic cap
of any bottle and wrap a metallic wire
around it and give it the shape
shown in Fig. 6.4 (a).

As soon as sulphur starts burning,
introduce the spoon into a gas jar/
glass tumbler [Fig. 6.4 (a)]. Cover the
tumbler with a lid to ensure that
the gas produced does not escape.
Remove the spoon after some time.
Add a small quantity of water into
the tumbler and quickly replace the
lid. Shake the tumbler well. Check
the solution with red and blue
litmus papers [Fig. 6.4 (b)].

Improvised
deflagrating
spoon

Fig. 6.4 (a) : Burning of sulphur powder

Fig. 6.4 (b) : Testing of solution with litmus

papers
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Table 6.4 : Metals and Non-metals in Acids and Bases

S.No. | Name of the Base Metal

Name of the Acid | Non-metal

Calcium

1. Calcium hydroxide

Sulphuric acid Sulphur

5.

The name of the product formed in
the reaction of sulphur and oxygen is
sulphur dioxide gas. When sulphur
dioxide is dissolved in water sulphurous
acid is formed. The reaction can be given
as follows:

Sulphur dioxide (SO,) + Water (H,0) —
Sulphurous acid (H,SO.)

The sulphurous acid turns blue
litmus paper red. Generally, oxides of
non-metals are acidic in nature.

Recall the name of some of the
laboratory acids and bases you have read
in Class VII. Note down their names in
Table 6.4. Identify the metal or non-
metal present in them which forms
oxides with oxygen.

Reaction with Water

Let us see how metals and non-metals
react with water.

Sodium metal is very reactive. It
reacts vigorously with oxygen and
water. A lot of heat is generated in
the reaction. It is, therefore, stored
in kerosene.

Activity 6.5

(To be demonstrated by the teacher.
During demonstration special care
should be taken that the size of the
sodium metal piece is roughly the
size of a wheat grain. It should be
held with a pair of tongs.)

Take a 250 mL beaker/glass tumbler.
Fill half of it with water. Now
carefully cut a small piece of sodium
metal. Dry it using filter paper and
wrap it in a small piece of cotton.
Put the sodium piece wrapped in
cotton into the beaker. Observe
carefully. (During observation keep
away from the beaker). When
reaction stops touch the beaker.
What do you feel? Has the beaker
become hot? Test the solution with
red and blue litmus papers. Is the
solution acidic or basic?

Fig. 6.5 : Reaction of sodium with water
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You observed that sodium reacts phosphorus is a very reactive non-metal.
vigorously with water. Some other metals It catches fire if exposed to air. To prevent
do not do so. For example, iron reacts the contact of phosphorus with
with water slowly. atmospheric oxygen, it is stored in water.

Generally, non-metals do not react
with water though they may be very Reactions with Acids

stored in water. For example, pehave with acids.

Activity 6.6

(Warning : Keep the mouth of the test tube away from your face. Use test tube
holder to hold the test tube.)

Take samples of metals and non-metals listed in Table 6.5 in separate test
tubes and label them as A, B, C, D, E, and F. With the help of a dropper add 5
mL of dilute hydrochloric acid to each test tube one by one. Observe the
reactions carefully. If no reaction occurs in the cold solution, warm the test
tube gently. Bring a burning matchstick near the mouth of each test tube.

Repeat the same activity using dilute sulphuric acid instead of the dilute
hydrochloric acid. Record your observations in Table 6.5.

Table 6.5 : Reaction of Metals and Non-metals with Acids

Test Metal/ Reaction with Dilute Reaction with Dilute
tube | Non-metal Hydrochloric Acid Sulphuric Acid
Label Room Warm Room Warm
Temperature Temperature
A Magnesium
(ribbon)
B Aluminium (foil)

Iron (filings)

D Copper (peeled
flexible wire)

E Charcoal (powder)

F Sulphur (powder)
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Is there a difference in the way metals
and non-metals react with acids? What
could the ‘pop’ sound in some cases be
due to when a burning match stick is
brought near the mouth of the test tubes?

You must have found that non-
metals generally do not react with acids
but metals react with acids and produce
hydrogen gas that burns with a ‘pop’
sound. You must have noticed that
copper does not react with dilute
hydrochloric acid even on heating but
it reacts with sulphuric acid.

Reactions with Bases

Activity 6.7

(To be demonstrated by the teacher.
During the preparation of sodium
hydroxide solution, care should be
taken that pellets of sodium hydroxide
are handled with a plastic spatula).

Prepare a fresh solution of sodium
hydroxide in a test tube by
dissolving 3-4 pellets of it in 5 mL
of water. Drop a piece of aluminium
foil into it. Bring a burning match
stick near the mouth of the test
tube. Observe carefully.

What does the ‘pop’ sound indicate?
As before, the ‘pop’ sound indicates the
presence of hydrogen gas.

Metals react with sodium hydroxide
to produce hydrogen gas.

Reactions of non-metals with bases
are complex.

Displacement Reactions

Recall the activity of the reaction between
copper sulphate and iron that you

performed in Class VII. Let us observe
some more reactions of that kind.

Activity 6.8

Take five 100 mL beakers and label
them A, B, C, D and E. Take about
50 mL of water in each beaker.
Dissolve in each beaker a
teaspoonful of each substance as
indicated in Fig. 6.6 (a).

2 Keep the beakers undisturbed for

some time.

2 Record your observations in your
note book.

ZnSO,  FeSO,

Beaker A : Copper sulphate (CuSO,) + Zinc granule (Zn)
Beaker B : Copper sulphate (CuSO),) + Iron nail (Fe)
Beaker C : Zinc sulphate (ZnSO,) + Copper tumings (Cu)
Beaker D : Iron sulphate (FeSO,) + Copper tumings (Cu)
Beaker E : Zinc sulphate (ZnSO,) + Iron nail (Fe)

Fig. 6.6 (a) and (b) : Displacement reactions
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What changes do you observe in the
various beakers? You have read that one
metal displaces another metal from its
compound in aqueous solution. In
beaker ‘A’ zinc (Zn) replaces copper (Cu)
from copper sulphate (CuSO,). That is
why the blue colour of copper sulphate
disappears and a powdery red mass of
copper is deposited at the bottom of the
beaker. The reaction can be represented
as follows:

Copper Sulphate (CuSO,) + Zinc (Zn)

(Blue)
— Zinc Sulphate (ZnSO,) + Copper (Cu)
(Colourless) (Red)

You can write down the reaction
taking place in beaker ‘B’ in a similar
manner.

I have understood the reactions

taking place in beakers ‘A’ and

‘B’. But I am still confused why

there is no change in beakers
‘C’, ‘D’ and ‘E’?

There could have been displacement
of zinc by copper in beaker ‘C’ and by
iron in beaker ‘E’. Similarly iron could
be displaced by copper in beaker ‘D’.

Since we do not see any change in
beaker C, we can infer that copper is
not able to replace zinc from zinc
sulphate. But why? When zinc can
replace copper in beaker ‘A’ why
cannot copper replace zinc in beaker
‘C’? Remember that science is not

arbitrary. It follows definite rules
based on facts. And the rule here is
that zinc is more reactive than copper
and iron. A more reactive metal can
replace a less reactive metal, but a less
reactive one cannot replace a more
reactive metal. Now you can
understand why there are no
displacement reactions in beakers D
and E also. Can you guess the
sequence of metals from more reactive
to less reactive among zinc, iron and
copper?

6.3 Uses of Metals and
Non-metals

You should be able to guess why metals
are used in making machinery,
automobiles, aeroplanes, trains,
satellites, industrial gadgets, cooking
utensils, water boilers, etc. You are also
familiar with the uses of some non-
metals. Here are some interesting ones.
We are sure that you will guess them
right:

¢ Non-metal is essential for our life
which all living beings inhale during
breathing,

e Non-metals used in fertilisers to
enhance the growth of plants,

e Non-metal used in water purification
process,

e Non-metal used in the purple
coloured solution which is applied
on wounds as an antiseptic,

¢ Non-metals used in crackers.

You may add some more uses of
metals and non-metals from your
experiences.
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I heard that magnesium is The doctor reported iron
found in plants. In what deficiency in my body.
form is it found in them? Where is iron in my body?

In Class VII, you have learnt that in a chemical reaction, new substances are
formed. These substances are different from those which underwent the reaction.
Now, if a substance cannot be broken down further by chemical reactions, by
cooling, heating, or by electrolysis, it is called ‘element’. Sulphur is an element. So
is iron. Carbon, too, is an element. The smallest unit of an element is atom. A
sample of an element contains only one kind of atom. The atom of an element
remains unaffected by physical changes in the element. For example, an atom of
liquid sulphur would be exactly the same as the atom of solid or vapour sulphur.
Although we have an infinite variety of substances in the universe, the number
of elements forming these substances is limited. There are no more than 94 naturally
occurring elements. An important classification of elements is in terms of metals
and non-metals. Most of the elements are metals. The remaining are either non-
metals or metalloids. Metalloids possess character of both metals and non-metals.
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KEYWORDS WHAT YOU HAVE LEARNT

ATOM S Metals are lustrous whereas non-metals have
CONDUCTOR no lustre.
9 Generally, metals are malleable and ductile.
DISPLACEMENT Non-metals do not have these properties.
REACTION S Generally, metals are good conductors of heat
DUCTILITY and electricity but non-metals are poor con-
ductors.
ELEMENTS S On burning, metals react with oxygen to pro-
duce metal oxides which are basic in nature.
HARDNESS

Non-metals react with oxygen to produce non-
MALLEABILITY metallic oxides which are acidic in nature.
S Some metals react with water to produce metal
METALS .
hydroxides and hydrogen gas. Generally, non-
METALLOIDS metals do not react with water.
S Metals react with acids and produce metal
NON-ME salts and hydrogen gas. Generally, non-met-
SONOROUS als do not react with acids.

S Some metals react with bases to produce hy-
drogen gas.

9 DMore reactive metals displace less reactive
metals from their compounds in aqueous so-
lutions.

9 Metals and non-metals are used widely in ev-

ery day life.

Exercises

1. Which of the following can be beaten into thin sheets?

(a) Zinc (b) Phosphorus (c) Sulphur (d) Oxygen
2. Which of the following statements is correct?

(a) All metals are ductile.

(b) All non-metals are ductile.

() Generally, metals are ductile.

(d) Some non-metals are ductile.
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EXERCISE

Fill in the blanks.

(@) Phosphorus is a very

(b) Metals are

(c) Ironis

non-metal.

conductors of heat and

reactive than copper.

(d) Metals react withacidstoproduce____ gas.

Mark ‘T’ if the statement is true and ‘F’ if it is false.

(a) Generally, non-metals react with acids.

(b) Sodium is a very reactive metal.

(c) Copper displaces zinc from zinc sulphate solution.

(d) Coal can be drawn into wires.

()
()
()
()

Some properties are listed in the following Table. Distinguish between
metals and non-metals on the basis of these properties.

Properties

Metals

Non-metals

Appearance
Hardness
Malleability
Ductility

Heat Conduction

L o e

Conduction of Electricity

Give reasons for the following.

(@) Aluminium foils are used to wrap food items.
(b) Immersion rods for heating liquids are made up of metallic substances.
(c) Copper cannot displace zinc from its salt solution.
(d) Sodium and potassium are stored in kerosene.

Can you store lemon pickle in an aluminium utensil? Explain.

Match the substances given in Column A with their uses given in

Column B.
A B
(i) Gold (a) Thermometers
(ii) Iron (b) Electric wire

(iii) Aluminium
(iv) Carbon
(v) Copper
(vi) Mercury

(c) Wrapping food
(d) Jewellery

(e) Machinery

() Fuel
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EXERCISE

9. What happens when

(@) Dilute sulphuric acid is poured on a copper plate?
(b) Iron nails are placed in copper sulphate solution?
Write word equations of the reactions involved.

10. Saloni took a piece of burning charcoal and collected the gas evolved in a
test tube.

(a) How will she find the nature of the gas ?
(b) Write down word equations of all the reactions taking place in this
process.

11. One day Reeta went to a jeweller’s shop with her mother. Her mother gave
an old gold jewellery to the goldsmith to polish. Next day when they brought
the jewellery back, they found that there was a slight loss in its weight.
Can you suggest a reason for the loss in weight?

Extended Learning — Activities and Projects

1. Prepare Index Cards for any four metals and four non-metals. The
card should have information like name of metal/non-metal; its
physical properties, chemical properties and its uses.

2. Visit a blacksmith and observe how metals are moulded.

3. Suggest an experiment to compare the conductivity of electricity by
iron, copper, aluminium and zinc. Perform the experiment and
prepare a short report on the results.

4. Find out the locations of the deposits of iron, aluminium and zinc
in India. Mark these in an outline map of India. In which form are
the deposits found? Discuss in the class.

5. Discuss with your parents/neighbours/goldsmiths why gold is
preferred for making jewellery.

6. Visit the following websites and enjoy the quiz on metals and
non-metals:
e chemistry.about.com/od/testsquizzes/Chemistry_Tests_
Quizzes.htm
www.gcsescience.com/q/qusemet.html
e www.corrosionsource.com/handbook/periodic/metals.htm

MATERIALS : METALS AND NON-METALS
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Class VIII (Science)

Suggested Pedagogical Processes Learning Outcomes

The learner is to be provided with
opportunities in pairs/groups/ individually

an inclusive setup and encouraged to —
explore surroundings, natural processes,
phenomena using senses viz. seeing,
touching, tasting, smelling, hearing.

pose questions and find answers through
reflection, discussion, designing and
performing appropriate activities, role plays,
debates, use of ICT, etc.

record the observations during the activity,
experiments, surveys, field trips, etc.

analyse recorded data, interpret results and
draw inference/ make generalisations and
share findings with peers and adults
exhibit creativity presenting novel ideas,
new designs/patterns, improvisation, etc.
internalise, acquire and appreciate values
such as cooperation, collaboration, honest
reporting, judicious use of resources, etc

The learner —

differentiates materials and organisms,
such as, natural and human made fibres;
contact and non-contact forces; liquids as
electrical conductors and insulators; plant
and animal cells; viviparous and oviparous
animals, on the basis of their properties,
structure and functions.

classifies materials and organisms based on
properties/ characteristics, e.g., metals and
non metals; kharif and rabi crops; useful

and harmful microorganisms; sexual and
asexual reproduction; celestial objects;
exhaustible and inexhaustible natural

resources, etc.

conducts simple investigations to seek
answers to queries, e.g., What are the
conditions required for combustion? Why
do we add salt and sugar in pickles and
murabbas? Do liquids exert equal pressure
at the same depth?

relates processes and phenomenon with
causes, e.g., smog formation with the
presence of pollutants in air; deterioration
of monuments with acid rain, etc.

explains processes and phenomenon,
e.g., reproduction in human and animals;
production and propagation of sound;
chemical effects of electric current; formation
of multiple images; structure of flame, etc.

writes word equation for chemical reactions,
e.g., reactions of metals and non-metals
with air, water and acids, etc.

measures angles of incidence and reflection,
etc.

prepares slides of microorganisms; onion
peel, human cheek cells, etc., and describes
their microscopic features

draws labelled diagram/ flow charts, e.g.,
structure of cell, eye, human reproductive
organs; experimental set ups, etc.

constructs models using materials from
surroundings and explains their working,
e.g., ektara, electroscope, fire extinguisher,
etc.

Learning Outcomes at the Elementary Stage
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® applies learning of scientific concepts in day-
to-day life, e.g., purifying water; segregating
biodegradable and non-biodegradable
wastes; increasing crop production;using
appropriate metals and non-metals for
various purposes; increasing/ reducing
friction; challenging myths and taboos
regarding adolescence, etc.

e discusses and appreciates stories of
scientific discoveries

e makes efforts to protect environment,
e.g., using resources judiciously; making
controlled use of fertilisers and pesticides;
suggesting ways to cope with environmental
hazards, etc.

* exhibits creativity in designing, planning,
making use of available resources, etc.

* exhibits values of honesty, objectivity,
cooperation, freedom from fear and
prejudices

For Children With Special Needs (EVS and Science)

In learning EVS and Science, some students may require
support with mobility or manipulation skills to participate in
experiments or other hands on activities being performed both
indoors and outdoors. Students can benefit from adapted or
alternative activities, adapted equipment, the use of ICT, adult
or peer support, additional time, and support in lessons that
may not be accessible to them because of their impairment.
Additional care may be taken for some specific needs as
mentioned below.

For Visually Impaired children

e Abstract and difficult concepts
e Experiments, especially that involve physical safety
e Requirement of more time

e Understanding visual inputs like chalkboard, demonstra-
tions, presentations graphics and diagrams, etc.

For Hearing Impaired children

¢ Understanding abstract words and the connections between
abstract concepts, knowledge, ideas; (science concepts like
photosynthesis, habitat, microorganisms, etc. are difficult for
these children to understand without visual representations.)

e Conducting experiments

e Solving problems that involve more than one dimension;
For example, comparing objects on the basis of multiple

Learning Outcomes in Science — Upper Primary Stage
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dimensions like number, size, shape, colour may be difficult
as compared to single dimension like size only

For Children with Cognitive Impairments, Intellectual
Disability
e Understanding the technical language of Science

e Drawing meaningful linkages/relationships between
concepts (for example, between pressure and force)

e Planning, organising, sequencing and generalising
e Understanding abstract concepts
e Conducting or handling science experiments.

158 Learning Outcomes at the Elementary Stage
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Fundamental duties: It shall be the duty of every citizen of India-

% FUNDAMENTALDUTIES \

(a) toabide by the Constitution and respect its ideals and institutions, the National Flag and the National
Anthem;

(b) tocherish and follow the noble ideals which inspired our national struggle for freedom;

(c) touphold and protect the sovereignty, unity and integrity of India;

(d) todefend the country and render national service when called upon to do so;

(e) to promote harmony and the spirit of common brotherhood amongst all the people of India
transcending religious, linguistic and regional or sectional diversities; to renounce practices derogatory
to the dignity of women;

()  tovalue and preserve the rich heritage of our composite culture;

(g) toprotectand improve the natural environment including forests, lakes, rivers and wild life, and to
have compassion for living creatures;

(h) todevelop the scientific temper, humanism and the spirit of inquiry and reform;

(1)  tosafeguard public property and to abjure violence.

() tostrive towards excellence in all spheres of individual and collective activity so that the nation
constantly rises to higher levels of endeavour and achievement;

(k)  whois aparent or guardian, to provide opportunities for education to his child or, as the case may

k be ward between the age of six and fourteen years; j
/ Right of Children to Free and Compulsory Education (RTE) Act, 2009 \

_

The RTE Actprovides for the right of children to free and Compulsory Education to every child in the

age group of 6 — 14 years which came into force from 1% April 2010 in Andhra Pradesh.
Important provisions of RTE Act

Ensure availability of schools within the reach of the children. « Improve School infrastructure facilities.
Enroll children in the class appropriate to his / her age.

Children have a right to receive special training in order to be at par with other children.

Providing appropriate facilities for the education of children with special needs on par with other children.
No child shall be liable to pay any kind of fee or charges or expenses which may prevent him or her from
pursuing and completing the elementary education. No test for admitting the children in schools.

No removal of name and repetition of the child in the same class.

No child admitted in a school shall be held back in any class or expel from school till the completion of
elementary education. * No child shall be subjected to physical punishment or mental harassment.
Admission shall not be denied or delayed on the ground that the transfer and other certificates have not been
provided on time. e Eligible candidates alone shall be appointed as teachers.

The teaching learning process and evaluation procedures shall promote achievement of appropriate
competencies.

No board examinations shall be conducted to the children till the completion of elementary education.
Children can continue in the schools even after 14 years until completion of elementary education.

No discrimination and related practices towards children belonging to backward and marginalized communities.
The curriculum and evaluation procedures must be in conformity with the values enshrined in the constitution

and make the child free of fear and anxiety and help the child to express views freely. j
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