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Sri Samar Bagchi informs that out of the children that enroll them-

selves in the primary stage only twenty-three percent reach the i

high school stage. Again, only about five percent of them can & 7=

become doctors, engineers and professionals in various humanis- & F

tic disciplines. If anybody concludes from these facts that those i =

who drop out lack intellect, it would be a gross mistake. Sr1 Bagchi ij

would like to assert that it is the unsound educational system that i i

is responsible for this tremendous wastage of human resources. G i

The present system of memorizing facts and vomiting the same i

during the examination can never create interest among the stu- G i

. dents. According to Sri Bagchi, the educational system shouldbe =0
such that it is possible to develop fully the inner potential of each child. It is due to the lack #.:
of this approach that we are wasting so much of human resources.
The maximum neglect has been done in the ficld of science education from the primary Fiii i

to the higher secondary stage. In fact, the proper teaching method has never been adopted. =i
Science education is destined to failure with rote learning. Many educationists have talked i
about this neglect, but nobody except Sri Samar Bagchi has thought about a well-planned i
infrastructure. His devotion is nonpareil. Taking premature retirement he has moved widely i
in differcnt parts of West Bengal and India to gather information so that during the next few i i

'-'g ''''''''''''''''''''

years of his active life he can materialize his vision of science teaching. He has mixed with g

the students and teachers intimately and has got to know their method of learning. He has G i
tested his new idcas by the experiments devised by him and also demonstrated his experi- g i
ments while lecturing on his method. This kind of interaction continued for quite a few i &

& & 4 & L ] &

0 o D e T I | & 8 & @ @& @ @ 6 @ & & d
L] i i B i &

Illllllllii‘i " a_& ‘*“'I.

years. This book is the result of his hard work and devotion. It is my firm conviction that this g s

book will be a very valuable, information rich and thought-provoking one for those teachers i @

......
iganat i nagele Letalelelelalelelalalele

...................
B S

who are striving to change the methodology of science teaching. S R

ttttt
lllllllllllllllllllllllll
lllll

He has discussed time and again the need for training up efficient teachers. Itisnotan G
easy task. This book will be essential for this training. If one reads the book attentively and i
discusses with one’s fellow teachers the experiments explained so elaborately here then one  Fiii &

can get ahead towards a proper beginning. s

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

et e ettt et tate at et
.........................

Sri Samar Bagchi has accomplished a difficult task. It is my firm belief that the book i i i

llllllllllllllllllllll
L]
lllllllllllllllllllllllllllllllllll

will receive wide acclaim from the teachers of scicnce and those who are engaged in the i @

lllllllllllllll
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study of the mcthodology of science teaching.

]
l‘i‘i“l-"i . I‘ L] . L] a L] ) I“l'l lllllllllllllllllllllllll

This book is but an experiment. Nobody should hold the unscientific view that the direc- g s

e

:I:l:i:l:l:l:|:1:|:1:l'1: -:-:-:d:itq*-:-:i:-:-:-:
@
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tions given in the book are infallible and eternal. Rather, Sri Bagchi will be encouraged to i @i

4444444444444
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modify and enlarge the book by criticisms, no matter how harsh these are. Every writer G i

111111111111111111111111
iiiiiiiiii
e e ot e o . -l:l e -'l'l'l'l:

i'l ._i '_i._l- » ] "I “'l "I' L} ““ o) atetelelatatatatatatate)

should keep his mind open. This is more applicable to the writers on science.
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Sushil Kumar Mukherjee i
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Former Vice-Chancellor, & i
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Introduction

At the threshold of the twenty-first century human civilisation faces a deep crisis. Earth’s
environment is threatened : vanishing forests, soil erosion, climatic changes, depletion of the ozone
layer, spread of deserts, population explosion, extinction of bio-diversity etc. In different countries
religious fundamentalism, regionalism, ethnic conflicts, terrorism and a terrible political and so-
cial turmoil are spreading their evil shadows. This ever-increasing crisis in the world reminds the
writer of the prophetic lines of W.B.Yeats, “Things fall apart, the centre cannot hold, mere anarchy
is loosed upon the world.” ' '

It has become amply clear that the type of education that goes on in the world today is creating
three kinds of alicnation. The first alienation is between man and nature. This creates the desire to
conquer nature. That man is a part of nature is being forgotten by him. Tagore wrote the song, “The
sky is full of the sun and stars, the universe pulsates with life. I have got my place amidst all that”.
Tagore established Santiniketan to overcome this alienation with nature and to provide a holistic
education. Tagore wrote in one of his letters in “Bhanusingher Patrabali”, “When the mind starts
expanding, there is need for ample leisure around it. This leisure is present in the world of nature in
abundance in a beautiful variegated way. The children can never flower healthily by attending the
cducational “deerhouse” at nine thirty or ten after somehow gulping their food. What joylessness
has been created at the beginning of life by encircling education with walls, by gates, by generating
with watchmen, by the thomns of punishment, and by chasing with the bells!.......If we cannot make
cducation a joyous affair due to our own inability and barbarity, then why do we convert the inno-
cent children’s educational institutions to a prison wilfully and with great effort.” The seeds of this
alienation from nature was laid during the European renaisssance with the advent of the experi-
mental philosophy of Francis Bacon. Bacon emphasised the idea of acquiring the “Fruits of Sci-
ence”. This resulted in the nature-conquering consumerist industrial economy of the western soci-
ety. The philosophy that at one time freed man from the slavery of nature has now enslaved man-
kind through the worship of Mammon and consumerism in the post-Industrial-Revolution age and
has destablised men’s future by the destruction of nature. Man understands that he is digging his
own grave; but he is not taking steps to establish a new socio-economic order by changing the
socicty. The affluence of the “Pillars of society’ depends on the stability of the present socio0-eco-
nomic order. So the Latifundias of Brazil convert bio-diversity-rich tropical forests into grazing
lands to profit from the export of meat. The same greed causes the disaffluence of the forests of
Ayodhya hills of the Purulia district in West Bengal. Our educational and social system creates this
alienation from nature.

The second kind of alienation that the present educational system breeds is that between the
self and the others. This alienation creates a competitive and selfish mentality in a child. Alienation
takes place between the child and its life and society. No sympathy and relationship grow with the
pcople of the country and its soil. So, a doctor or an engineer traincd by the country by spending
lakhs of rupees can leave the country without bathing an eyclid to serve a foreign country. War and
devastation that are going on in the world today is an expression of this alienation. Tagore has
written about this alienation created by the educational system, “When we ponder over the fact that
our education is not compatible with the way we are going to live our day to day life, that we donot
acquire any higher ideal of socicty from the newly educated literature, that we do not directly meet
with our parents — our dear friends and our brothers and sisters in it, then we understand that there
is no rcal likelihood of a close unity between our life and education...... the shower of education
falls far away from the place where lie the roots of our life.” Rabindranath has further written, “It is
not that we do not read books on ethnolgy. But when I observe that the study of those books does



not arouse in us any curiosity to know the full identity of those ‘Rari’,’Dom’, ‘Kaibartya’ and
‘Bagi’ who live near our homes, then only I can understand how much superstition has developed
in us about books..... and realize how trivial are those whose reflections are the books ..... If our
students enquire about these neighbours then there is no doubt that they will get the reward of their
work in the work itself.” The present educational system creates a discord between manual labour
and intellectual work, between knowledge and work, and between the children and others. The
education scperates him from the society. So, this education is self-contradictory. Tagore has ex-
pressed this alienation in superb language. He has written, “What we call education today had its
origin in the cities. Commerce and service are its concomitants. This foreign educational system is
like an island like a railway compartment. The compartment is bright with light, but the miles of
road that the train covers remains in darkness. As if whole country pulsating with life is unreal.”
The so-called enlightened, the elite, the educated persons get alienated from the society and the
masses.
~ The third alienation that the educational system breeds is the alicnation with self. The danger-

ous menace of drugs is gradually gripping the youth. They suffer from mental breakdown. If the
world has to get rid of this environment, the social and spiritual crisis, then a thorough change in
the system of education is needed right from childhood. What will be the ideals of this new educa-
tion ? The objectives of cducation should be : _
. a) Full rcalization of the inherent potentialities of a child. The Amecrican psychologist Howard

Gardner in his well-researched book “Frames of Mind” has shown that a child is born with six
dormant potentialities or mental abilities. They are : Linguistic, Logico-mathematical, Musical,
Spatial, Bodily kalesthenic and Inter and intra-personal intelligence. The aim of education should
be to develop these dormant potentials of a child. The present system of education mainly stresses
the developmcnt of linguistic and logico-mathematical intelligence. This retards the possibility of
the development of other abilities.

b) Creation of strong inquisitiveness in the child. If this is aroused, then the child will find its
own way as it grows up.

¢) Arousing curiosity and a desire to know.

d) Increasing the ability to observe.

e) Developing problem-solving and problem-facing skills.

f) Developing an analytical mind.

g) Devceloping concepts as opposed to rote learning.

'h) Developing a harmonious relationship with nature.

1) Dcveloping high moral and ethical values.

- The complaint against the Indian educational system is that it is outdated. The present system
of learning by rote and examination-oricnted learning thwarts the blossoming of the individuality
of the child. A small percentage of the large children population of the country that get the oppor-
tunity to enter into the portals of a school ar® overburdened with books. They are tircd of memori-
zation. They do not get the leisure to play, enquire, observe or enjoy. The pressure of memorization
on the child increases with age. They are not encouraged to explore, to think independently and
analyse the collected facts. Their rational attitude and imagination are not developed. These are
essential qualities that have to be developed in a child to enable it to learn a subject. But it is
imperative for learning science. Stience means hands-on experiment to test the knowledge and
understand a phenomenon. But in India experiment has vanished from the schools.

It secms astonishing that, even in the middle ages, leaming through experimentation was
given duc importance in education. Ramchandra, a writer of thirtcenth-fourteenth century in his
chemical treatise ‘Rasendrachintamani’ has remarked,’Those are to be considered the real teachers
who can verify by experiment

what they teach — those are to be regarded as landable disciples who can perform what they
have learned — students and teachers other than these are mere actors on the stage”. There is an
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ancient Chinese proverb which says, "I read, I forget; I see, I remember; I do, Iunderstand.” This1s
perhaps the quintessence of all systems of learning. ' o

The present educational system puts siress on teaching rather than on how a child learns.
There have been numerous researches on how the faculty of imagination of a child can be sharp-
ened by reasoning but very little of these have been implemented. The need of the day is to make
education child-centred rather than teacher-centred. There are definite stage of development of the
cognition of a child which is genetically determined. The famous Swiss educational psychologist
Jean Piaget has shown that there are four distinct stages in the development of cognition in a child.
They are : | |

0-2 years : Sensory motor stage : when the child cognises the outside world through the five
senses only.

2-6 years : Pre-operational stage : When the child’s focus is upon the immediate environ-
ment. The child is yet to form concepts.

7-11 years : Concrete operational stage : Thought is no longer dominated by perception alone.
It is supplemented by mental action. However, thought is bound to the real world only. The reason
for this is language. One thinks with the aid of language which forms the second signal system. As
long as the vocabulary is not formed the normal flowering of thought process would not occur and
the causal relationship will not be clear.

11-15 years : Formal operational stage : The child is able to think logically in abstract terms
and can use reasoning for hypothetical situations. |

Unless we are aware of the process of development of a child’s cognition it is not possible for
us to develop the infrastructure of education. It is a pity that the recent developments of educational
psychology do not find a place in our teacher training courses. As direct experience is the corner-
stone of science education, the teacher must have a proper grounding in child psychology.

The objectives of science education are : | ' ,

a) To create inquisitiveness among the children about their environment and natural processes.

b) To generate the power of observation and to gather data about what he observes.

¢) To record, organise and clarify the data and information in tables, histograms and graphs.

d) To make children keen observers so that they discover patterns and orders in such processes.

e) To analyse the available data so as to reach logically consistent and empirically valid con-
clusions or hypothesis.

f) To generate further information by experiment and activity.

g) To abstract such conclusions in order to arrive at ‘Theories’ or ‘Models’ so as to be able to

“predict phenomena.

~ The primary condition to realize the objectives is to provide the children with the opportunity
to work with their own hands. The basis of this work is experimentation. There should be such
opportunity in the school that every child can discover the process of nature and natural laws
through experiments and activities in the classroom and outside. There is really no alternative to
learning by doing. When a child himself discovers the solution to a problem there is no limit to his
exhilaration and joy. If we are to provide the children with facilities in Indian schools, we have to

arrange the following : Materials 1Tk Eih i il iame
a) Use the environment around the e o
school and house to learn science. :ME.:L;‘;::::;?:':‘:
b) Th¢ equipment that will be used 1 Lightiheibreccads dplace ;c ﬁ%ﬁ‘ﬁﬁ

for the lessons has to be simple, cheap | 2 Cover all of them simulta- S waervapour eprodicad
and available even in a village. D L baring. e, Iack of ceygem
The methodﬂlogy g::::hu to Enquire mﬁ d:f:mc ex-
Attempt has to be made to cover ém:?ﬁzm T ﬂ“ﬁﬂimﬂmgm

the syllabus as much as possible | (e covemd becmde | e canieumiorthebis: | 5 Toe biggos sjam has mors xy-
ing underthe glass 7 gest glass extinguished last 7 gen. Hence, it isextinguished 1ast.

through observation of nature and ex-
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perimentation. For every experiment an activity card has to be prepared. The card will contain the
list of materials required for the activity, ‘What is to be done’ with those materials-and what obser-

vations have to be made (see the figure). .
The card also will contain a set of questions that may arise out of the observations made. The

students will try to answer those questions in their exercise book based on their observation and &

world view. The model answers to the questions will be available in another card which may be
kept with the teacher or in the library. The students will see the explanation card and correct their
mistakes and clear their concepts. The teachers will be facilitators in this system. The experiments
‘will be conducted in groups. After all the groups have completed all the activities in a set of ten or
twelve experiments, the teacher will discuss with the students all the concepts arising out of the
activities. This may take one or two periods. If necessary an activitly may be repeated by the teacher.
Arrangement of the classroom

For science learning in a school no big science laboratory or gadgets are necessary. A small
cupboard will contain materials and experiment cards needed for the experiment. |

One of the students in the classroom has to be choscn as the science monitor. Before the class
starts, the students have to be divided into 10-12 groups. Each group should not have more than 4-
S students. One or two students from the group will go to the cupboard to choose a card and collect
the requisite materials for the experiment. Then the group will study the ‘What to do’ section of the
card very carcfully step by step. After they have understood what they have to do, they will perform
the experiment step by step and observe what is going on. For the success of the expennment one
should be very careful while conducting the experiment. A scicnce experiment is like a work of art.
After the experiment has been conducted all the students will answer the questions given in the
section ‘Students to enquire’ according to their own understanding. After this, the students will
take the cxplanation cards from the teacher or the library and correct thecmselves. A group can
casily complete two experiments in a period. After all the groups have completed all the experi-
ments the teacher will discuss the concepts, if necessary with experiments being repeated, which
are inhcrent in the experiments.
Grouping of experiments

If there are 10 groups in a class, then at a time they will be conducting 10 different expen-
ments. The whole syllabus has to be covered with 100 or 120 experiments and activity in the whole

year. The total syllabus has to be broken up into 10 or 12 modules of experiments. Each module B

iiiii
iiiiiiiiiiiiii

may contain 10-12 experiments from different chapters in the syllabus. This is nccessary because
the students have to proceed from the simpler to complex concepts in one chapter. Hence, one has
to understand simpler concepts first and then perform experiments dealing with complex concepts
in a chapter. Thercfore, the first two or three sets of 10 experiments may contain experiments on
topics like air, watcr and magnet whose contents are independent. Once all the topics of the chap-
ters are completed then a new set of topics may be taken up from other chapters. In this way the
whole syllabus may be covered with 100 or 120 experiments.

It is the firm conviction of the author that at lcast in the lower classes, i.e., upto Class VIII,
scicnce can be learnt in a more meaningful way, even in a village school, through experiment and
activity . Everybody feels today that education in India nceds a thorough clean up. But this is more
important for learning science. And it is not difficult to do it.

Samar Kumar Bagchi

Former Director,
Birla Industrial & Technological Museum,Calcutta,
National Council of Science Museums,

Calcutta Ministry of Human Resource Development,
20.11.95 Government of India
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Materials sy
1. Two glass tumblers - T '
2. A bucket of water o
What to do ? ms
1. Fill Glass A with water, dipping it into the
- water in the bucket. Observe that while you
fill the glass with water, bubbles -
g0 up. K_eep the glass vertically
down as shown. ST
2. Take Glass B upside down
vertically into the water below
Glass A. Now tilt Glass B gen-
tly near the centre of Glass A.
See that water enters 1nto
Glass B and bubbles enter into
Glass A.
3. Observe that as the bubbles
enter into Glass A the water
level in it also goes down.
4. When Glass B is filled with
water, all the water in Glass
A also goes out. Take care
that all the bubbles enter into
Glass A.
Students to enquire s
1. What was there in Glass B be-
fore it was filled with water ?
2. What remains in Glass A when
it is empty of water ?
. Why do the bubbles go up and not down ?
4. Why did not water enter into Glass B
when it was taken vertically down into the
water?

L

o _' | _ ™ o ".;1:5:.‘:::::-*_,::-3 ;. : S : :_E:EE.__: %
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Explanation
1. There was air in Glass B before it was
- filled with water. S

2. Air replaces the water in Glass A.

3. Bubbles are made of air. Their density is

less than water. Hence they go up.

oy s Sl i O Goesy Rl

4. When Glass B is taken vertically down into
the water, a little water enters into the glass-
and the air inside the glass is compressed.
Hence its pressure increases. Because of
this, water cannot entcr into the glass.

L= Y

Quest 1



1. A glass tumble

2. Water in a bucket

What to do ? @mssessmmmns

1. Fill the glass with water to the brim.

2. Put the glass in the bucket of water in such
a way that only the mouth of the glass is
inside the water as shown in the figure.

Who holds the water

Students to enquire s

1. What keeps the water up in the glass ?

2. What are the bubbles made of ?

3. Why do the bubbles goup ?

Explanation s

1. Atmospheric pressure acts on the water
in the bucket. This pressure holds the
water up in the glass. Atmospheric pres-

3. You will observe that the water in the glass
does not flow down to the bucket.

4. Now take the glass gently up so that the rim
of the glass is just above water. _

5. You will observe that bubbles come up

through the water.

sure can hold a 34 feet high water col-
umn up.

~ 2. The bubbles are made of air.

3. As bubbles are less dense than water, they
move up.

Quest 2
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Materials BT

>

‘1. A transparent bottle
2. A funnel

3. Flour dough |
What to do ? @iy
1. Place the funnel on

bottle and fill the
bottle with water. Observe that
water enters the bottle. '
2. Empty the bottle. Place the fun-
nel again and put the dough in
the space between the funnel stem
and the bottle mouth in such a
way that air can not go inside
the bottle or come out.
3. Now, try to fill the bottle with
water. You will observe that
after a little water has gone in,
no more water goes in.
4. Make a hole in the dough. Ob-
serve that water starts filling
again into the bottle.
Students to enquire I
1. What was there in the bottle be-
fore 1t was filled with water ?
2. At first water entered, but when
the dough was put in the mouth of the bottle,
‘'why did not water enter into the bottle ?
3. Why did water enter into the bottle when a
hole was made in the dough ?
Explanation gz
1. There was air in the bottle before it was
filled with water.

2. When water was poﬁred without the dough

Filling the bottle with
water

the inside of the bottle was connected with

the outside. Hence, when water filled up the
bottle, the air could come out of the bottle.
But when dough was put, the air could not
come out. Aftera little water had entered the

bottle, the air inside the bottle got com-

pressed and the pressure increased. This
increased pressure did not allow anymore
water to enter.

. When a hole was made in the dough, a

connection was made between the outside
and the inside of the bottle. Hence, as water
entered, air could escape.

T
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Keep paper dry
~ under water

R sticks to the glass and immerse the glass

1. A dry glass tumbler - | inside water holding it as vertically as pos-
2. A plastic bucket with water - |  sible. Take the glass to the bottom of the
3. A newspaper (old) s bucket. a

What to do ? pmmmmsssersmewssssss | 3. Now take the glass out vertically up keeping

1. Crumple a picce of paper and place it atthe | it inverted. Take the paper out.

— 4, See that the paper
remains dry. '

Students to enquire

1. What was there in the
glass before introducing
the paper 7 ,

2. When you try to fill a
glass with water why the
air bubbles rise and do
not sink ? -

3. When you immerse the
glass in water why does

not the paper get wet ?

R AR

Explanation #mgs

1. There was air in the glass
before introducing the
paper.

2. As an air bubble is less
dense than water, it rises
up and does not sink.

3. When the glass is im-
mersed in water, a little
water enters the glass &
the air inside 1s com-

bottom of the dry glass so that it sticks to  pressed. The pressure increases. No water
~ the bottom. | can then enter further into the glass. Hence
2. Invert the glass making sure that the paper the paper remains dry.

Quest 4



RN | 5. Why is the candle under the bi ggest glass
1. Three glass tumblers of dlfferent sizes extinguished last ?

2. Three small birthday candles - Explanation s
3. Three saucers , 1 1. The candle under the small glass is extm—
4. A match box guished first and the candle under the blg- -
What to do ? ussssmmmmmmsms gest glass last. '-
1. Light the three candles and place them on | 2. The glass contained air before they covered
three saucers. the candles. , E .
- 2. Cover all of them simultaneously with the | 3. Air or actually 6xygen in the air is needed

glasses. to sustain the buming of the candle. As the

3. Note the time upto which each candle burns candle burns oxygen is consumed and car-
before being extinguished. bon dioxide and water vapour are produced.
Students to Enquire @y Further, carbon dioxide inhibits buming.
1. Which candle is extinguished first and which Hence, lack of oxygen and formation of
one last ? carbon dioxide extinguish the flame.
2. What was there in the glass before they | 4. After the flame is extinguished there re-
covered the candles ? mains nitrogen,carbon dioxide, water vapour
3. Why docs the candle stop burning under the and some amount of oxygen.
glass ? | 5. The biggest glass has more oxygen. Hence,
4. What remains in the glass after the flame it is extinguished last.

IS extinguished ?

Quest 5



1. Three glass tumblers
2. Six birthday candles
3. Three saucers

4, Matches

What to do ? i

1. Light the candles. Place them on the saucers
as shown in the diagram.

Materials 550y | 2. Why is it that the three candles inside the

third glass got extinguished first ?
Explanation i
1. The glass covering three candles got extin-
guished first and that covering one candle,
last.
2. Candles require oxygen to bum .The more
the candles burn the more is the consump-

2. Cover all the buming candles simultancously
- with the three glasses. Three children can do
it on command from one.
3. Note which one goes out first.
Students to enquire g mmmm—""

L | L ] '-l [ |
R P W LY AR e

1. Which of the candles stopped burning first
and which one last ?

Quest 6

tion of oxygen i.e. the rate of consumption
of oxygen is highest in the glass with 3
candles and the least in that with one candle.
Hence the three candles inside the third glass
got extinguished first. Remember that there
was no fresh supply of oxygen as air could
not enter the glasses.
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1 Take a httle water in the ﬂask and heat it

2 ‘When the water has been bo:lmg for some
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ttme, take the ﬂask down and attach a balloon
"'to the mouth of the flask,. =~
3 A]low the -‘iﬂask 10 cool. You may sprinkle
‘some cold water on the flask. You will
observe that after a little while, the balloon
wﬂlbesuckedrns1detheﬂaskandtheballoon
w111 mﬂate by 1tself . B
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1. What was there in the ﬂask besrdes wawr
before 1t was heated ? e
2 When water borls what 1s forrned

3 When steam comes out what happens to the
air inside the flask ? - . -

4 Whydtdtheballoongetsuckedmsrdethe
flask? =~

5 Why dld the balloon get irtﬂated by it~

Explana on

1 There was air insrde the ﬂask besrdes water
before it was heated. = - *

2 -Steam is formed when water starts borhng
3. When Steam is formed it dnves out’ the
“air from msrde the flask. IR
{4 When the ﬂask got cooled, the steamn inside
- the flask was converted into water. Because
of this, there was partial vacuum mmdethe
ﬂask Hence, the balloon was sacked ms1de
- the ﬂask R ) i
5 ‘There was partlal vacuum inside the ﬂaslc
- but nonnal air pressure insrde the balloon.

ThlS pressure dlﬁ’erence caused the balloon
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l Twe glasses '_._;j;j_"_-'f |

2 ‘Two straws =~

What to do ?

l Make a hole or a cut below the end ot‘ one
“of the straws.

2 Take drmkmg water m the two glasses and .
put the two s,traws one each m the two

,-:%,".na aﬁs--f*- "‘-"w'-c,:i,v'::'h '-:-”" >,:. .’p'ﬁ.»a ‘_ﬁ

glasses The end of the straw whlch has the"_ .

“hole should be above water ®

w0 3 Let two students try to drmk water from the ;_-,;'
) gIaSSes wlth the straws. 4
; ‘4. You will observe that the student who 1s-_ .
. using the straw with the hole cannot drink
~© water, but the other one can drmk water

:-'very easﬂy

Students to enqmre R

l What is- thcre in'the straw between the top
of water and thc top of straw b2

2 What happelts when you suck through the
straw
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- 3 What 1s the dnvmg pressure that forces the
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water up the straw 7

| 4 Why can-you not dnnk water by the straw

that has a hole | At
Expldnatlon s s b
1. There is airin the straw between the top of
- water and the top of straw. --

_ 2 When sucked a pamal vacuurn 1S created

~in the space above the water in the straw
3 ‘The dlfference between the atmosphenc

pressure on the surface of water in the

glass and the reduced pressure msuie the

straw '_ =

- causes the water 10 rlse in the straw
4 ln the straw w1th a hole the partral

e ..J_-'vacuum cannot be created by suckmg as
'5 i‘ ,"i.!*i}the msu‘je of the straw is. always con-
?_’_’.‘_’-—*nectcd with the outsrde atmosphere
Hence, there 1s no pressure drfference to .

force the water up PP ST ~*
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1 Alarge beaker (500 cc) T me " Rme

2.1.. A small beaker (100 C. c) _' SRR

1 Take water in the brg beaker and heat the
“beaker. Invert the small beaker place itin
the higger beaker and T L mtaen o
‘holditthere by pressing | = .
it down with a stick. o

2 After the water has boiled | e

for some hme lemove the .
"heater and allow the |
- smallbeakertocool.You | . -
may sprinkle some cold [
‘water on the small bea-
ker. SR PR
3. You will observe that Pag.
water gushes upwardsin- | _
side the beaker and fillsit. -
Students to enqurre

i

. 1. What was there in. the small beaker before

it was heated 2.~

I

2.- When water in the btg beaker borls, what
happens msrde the small beaker 7
3. “When the water starts borlmg, why do the

bubbles come out? . -
4. What are the bubbles made of
3 Why does the water gush into the small

T

i e g 'I

6. What drfference w111 it make 1f rced water :
| 1s poured on the sma]l beaker ae R
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2 When the water is heated steam accumua-
-lates inside the small beaker. - -

’3 When water boils, the air inside the small
beaker ‘gets heated and expands Thts in- -

creases the pressure inside the small beaker,

 and, when this pressure becomes higher than
~ the outside atmosphenc pressure, the heated |

- air from the small beaker bubbles out. .

..-._

. N -

4 Buhbles are made of air. "~ .
S ‘When the heater i is. taken: away, the small

© =
——— '—--_

el T T S

beaker cools, ‘the. steam 1n31de the small
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beaker condenses and- the air inside con-
tracts., Thus, the pressuue mslde the small -_:_- ¢ :

beaker drops. Outside atm OSphenc pressure
~ forces the water fmm the big. beaker 18-
gush in. 5 L
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| 2. What was there in the test tube after the
A ' xplana ON B s
E ‘1. There was air m_the test tube bes1des water o
1.~ Boil alittle water in the test When 1 'After the water started boiling the steam
T - water has boiled for 10-15 seconds qmcldy 'y ~-displaced the air in the test tube. L
- invert the test tube and introduce it into the | 3. When % _
- N L T o A .
. waterinthe glass. - e water,metrappedsteam gotcooled and was
2. You will observe that after a whl_le water | . . converted into water. This created a partial
wﬂl ﬁ]l 1t slowly A TR NN vacuum inside the_ test tube. Outsme _atmo- T -
, ' . |~ spheric pressure acting on the waterin the -~
. e |  glass forced the wat_erupmto_tl_le_ test tube. * |
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o glass, supply of oxygen was cut and the
fl A glass tumbler (small mouthed) ~/{  flame was extmgutshed - PRICE
2 A plece of paper and matches - - 3 By placmg the bummg plece of paper in
What to do ? wrny  the glass, the air inside the glass was heatod
1. Take a small pleee of paper Tl '_ and expanded The expansion, made the au'
g, nght the paper by striking a match and - rush out of the glass. The extinction of the

- place it inside the glass. When the ﬂame is ﬂame caused the air inside the glass to cool
~ about to be extlngulshed place —

,_ yourpalrn tightly on the mouth | s I
~of the glass so that airmaynot | . -~
g0 ms1de the glass. Keep it
| pressed till you feel some suc-
~ tion on your palm.

3. Now raise your hand and you_
will find that the glass SthkS to
yourpalm. , -1

Studen ts to en qulre i
1. What was there in the glass

- before the paper. was bumt |
2. Why did the ﬂame inside the- |
~ glassgoout?

3. What did the heat of the | T _
- flame do to the air lIlSlde the | =~ - s .
glass ? S | off and S0 to contract ThlS leduced the

4. What was left msnde the glass after the
flame went out ?

| pressure inside the glass and the palm of
-  the hand was sucked in. In other words, a
5. What made the glass st1ck fo the pa]m | . partial vacuum was created inside the glass
| EXP Ia natton Ei-;.ZE::_:'-Q.f_'::':’:Z::E= o S S R 3" % & which m ade ﬂ'le gl ass SHCk to the Palmi .;‘ . .
1. There was air msxde the glass before the 4, --_?_"‘When the flame went off there was mtro- -
burmng paper was put -inside the glass ol gen, carbon dloxlde, watervapourand some
< 2, When the paper was bumt, carbon dloxide amount of oxygen. 3 A .;-i
- was pmduced and oxygen was consumed | 5. It was the partial vacuum 1n31de the glass
So when you placed your palm over the 2 'that made the glass Sthk to the palm. -

-

f ) i > | Quest 11
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1 aﬂt ﬂask wrth two holed rubber stopper mﬂate

3 - 2 : . : Y

through whrch two tubes pass - - 4 If you blow .throu,
2 A balloon 1s tred at the end of one of the . throu Tube _ _B the balloon gets mqg

s

- . . " . B - "
- - . - -

 What to-do ? SumSSERIEES Students to enquire
l Fixthe st0pper wrth the tubes ughtly so’tlh' l When you suck air out through Tube .
s what happens to the air pressure inside the
2 Why does the balloon 1nﬂate A e
| 3 Why can not you inflate the balloon if you _-
L ‘keepTube Belosed?.

. " 4 If you blow throughTuberrsuck through

. TubeB why does the balloon deﬂate more"
o Explanatlon P s e
| 1 “When you suck air out thmugh Tube A the |
S I pnessure 1n51de the ﬂask drops and therells
.- .;.'.f.'-* " a partial vacuum. i

N B 2 ‘There is normal atmosphenc pressure msrde
|| the balloon. But there is a partial vacuum .
. | | outside the balloon inside the flask. Hence,

'y

~the balloon inflates. -~~~

-~ - . ! y 1

1 R I 3 ‘When you close the Tube B and try - *

" inflate the balloon by sucking throughTube

__ RN S _ 2 11 A arrcannot enterthroughTubeB meg |
o — e : " to this the balloon does not inflate. .

2. Tryto sucktheau' out throughTube A You ----- 4 When you blow through Tube A the pres- .
o5 wﬂl observe that the balloon attached- to .} sure inside the flask increases. For this, the

o

Tube B gets mﬂated, As long as you loeep balloon deflates further. Again, when you
E * suck through-Tube B, the pressure msrde
" the balloon is reducgd . There is normai at-
'mosphenc pressure msule the ﬂa_sl_c | _fj_-;

| Qwr ng to t’hts the balloon deﬂates _-'ff o

ik
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ommn 2 If the hand is wet then 1t may stlck to thei_j__
| card and the card may come out when the
e _": - handis removed from underthe card. Hence
What to do sy | the card and hand both should-be dry L
1. Take any amount of water in the glass __ 3 When the hand is removed from below the .
2. Placeacard on the glass T e ToLe. o : - b
3 Hold the card with one |
~ hand and invert the glass. |
'f"_'_Keep a ‘container below-_ ey
. the glass to catch any |
~ water that may fall. The |- = .~
card should be held [ A
’*tlghtly Thehandholdmg R T
~ the card should be dry. |
‘4. Take the hand that was
~holding the card slowly |
 away.Waterwillnotfall. | s
-'SL’-;Varythcquantltyofwatcr f ,  om]
~“inthe glass and repeatthe | - 0 A
expertmcnt Water will not faIl

_' 1 A transparent glass
2 Acard |

, L 2T 'card it comes down altttle due to the wetght
Students to enquire : *‘:ﬁ’f‘ﬁ?”'ﬁﬁwﬁ’ & ..-~ of water. Owing to this, the trapped air
| 1. Why should the paper be rather stiff X _f ' inside the glass expands anid the pressure is
2 Why do we have to make sure that the hand ' . reduced There 1 is upward atmos;ahene pres- -
Y oo holdmg the card on the glass should bedry 1" surcon the card ‘This pressure balances the
I *What wlll a wet hand do y ST ﬁ'__‘.'*’_l_'*z-'__{;._-downward pressure of the trapped air and
if_3';_._'?What is kecpmg 1he water 1n the mvertedi-.,:f{?"f. '55]5.;that of water. meg to thIs the card does
oiighass Y Coo o Uooi T s S et L ot fall e sl g
| 4 Can WC hOld the glass s’lanted Wllhﬂut ICt- . F ;_ _' | water dOCS not fa]] when ]he g]ass lS )
-‘ff—:nng water pour out ? S ;_‘,-ﬂf'_'.'_"“'__tumed in dtfferent dlrectlons This shows "j_.___;_
X .Explanatmn | a’f’%ﬁ% % | that air exerts pressure from all dtrec- i
1 1f the card is. net strong, the paper may t10ns R e e L Bl ST
crumbIe and water may faH Lt e ke
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o | YOUfhaﬂdaﬂdmpyourﬁngeroverﬂlehole"-"""f
2 Why does the water fall, when you take =~
2 A card s o - your finger away from the hole 7
ﬁ_ Ly Explanatlon i A
1 Take any amount of water in the glass and_ _‘ 1 It is the air pressure whxch holds the water.
close the ‘hole in the. glass with your fore_ 1.  The upward air pressure acting on the card-'
ﬁnger as showninfig. - = - - . from the bottom is more thanthewetght of
M aan PR ML —————————] water and the -
St e .~ | pressure of air
o o T T NGO 0 | wrapped inside
' L e T - | the glass above
"o youremove your .
| hand from the
i A : s T ~card, the card
| . . - | goes down ‘a
| | | Tittle due to the -
- g e e wetghtofwater
" 3 L. | .The trapped air
1o o ~ _ | expands ‘and a
o T S S————— . | partial vacuum-

.Placeahardcardontheglassmdthen

i;-; -&;&.4, :

air pressure acting upwards becomes more
“than that acting downwards. |
2., When the finger is removed from the hole,
‘the d air gets connected to the atmo- -
phete So, its pressure is atmospheric pres-
- .sure. Hence the pressure from top i$ more
" than the pressure on the card from below.
On account of this, the water falls when you

take the ﬁnger away from the hole

a.

"r'ﬂ'ﬁ.

SR i-keeptng your finger over the hole and hold-
- mg the card with hand invert the glasses

S0 shownn i, Slowly remove yourhand The
water does notfall. - -
3 'Now open the hole by talcmg your ﬁnger
away lmmedlately the and the water
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l A football oryolleyball A
3 A'-common balance SR .'.;}{1 '
What to do ? IS

- 1. Weigh the umnﬂated ball | |
2. Now pump sufﬁcuant air mto the ball and

weigh the ball. Observe if the ball has gained

weight. B
3 Repeat the experiment by pumping in more
‘air. You will observe that the welght of the
ball goes on increasing as more air’ is -
pumpedin. » "
Students to enquire
1. What made the ball gain welght ? "
2. If you use an ordlnary balloon mstead of a
. ball would it glve the same result ? If not,

why not ‘? _- ‘

F

Explanatlon B S
1. As the air has welght so when a1r was |

~ pumped in, the ball gained weight,

2 When a ‘balloon or a ba]l is mﬂated the

buoyant force of air acts upwards on them
‘In the case of an ordinary balloon, the

buoyant force is nearly equal to the welght

of air that is pumped inside the balloon.
. Hence, the dlfference in wel ight cannot be

-
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x
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‘found out by a common balance or a spnng

‘balance. In the case of a'ball, a large
volume of air can be¢ pumped in without
a comparable change in the volume of the

2 '_.ball Hence, after a ball gets mﬂated there

is not much increase of buoyant force
Buoyant force depends upon the volume of
the ball. In the case of a balloon you cannot
~‘pump in large volumes of air, for if you
*do so the balloon wﬂl burst. But, -if the
balloon 18 made of tluck rubber then

experiment will work.
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2 When you smke a sudden. hard blew,'--"_f >y

1A ncwspaper dhosd T L ---__,,-1.1:.-.forcc is applied very quickly. Before this

2 A weodcn smp-lllz“xz“xl/g"(an old scale 'force can be [ransmlttcd to the paper the. s’

» ok i

- "_f*"“wnll de) . . SR strlP bmaks Hence the paper docs n0t"'f i

¥, 3A heavy wc)odcn or mm rod ST e
._;f_,,,j'_llf;-jf_,Place the smp at the edge Of e B b T D el e
_"_‘-';iﬁ-.f-";_;?-'_'-:':-_'_j‘itl’te table wuh onc-fourth part ; IR S I T, B S
'-ffounhs on the table S
2 -_'Place the neWSpapcr over lhe 1
- - strip, Press the paper on the._ :
b, §
3. Now, “hit the protrudmg end |
i of the strip a quick hard
-~ .blow with the heavy rod. |
. You will expect that the’ pa- |
~ per will go up. But instead,
 the strip breaks from the |
oy ’?edge and the papcr docs not'- vl A N S
4But 1f yeu stnke the strip'_*_ PRI S
siowly, you will observe that RS e B e gl S e R BTy
Paper goes L R B Sl LR e TR SRS NI P . SO N Y
-': : i B m | g0 up. The nonnal atmosphenc pressure .

'. ~ the table.
qufck hard blew ‘* -
'-'--'; ’7-3 “Why ﬁnes the paper Inf t up 1f yet; stnke 5
. slowly 7 _ferce is more than the force exerted by the
i'-[l'f;i_Expfan‘atlon Gt -f'5.atrn03pllenc prcssure actlng on the paper.
RN tmnal almosphenc prcssure acts on theﬁ H ?"'-'f-i-_-}f;'-" " -';';':Hence, the paper gees up frﬁm tlm table,;
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-3, Ii’ you smke the smp slowly, the fome gets G
. time 0 be passed on to the paper. This =
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Mate l’la] S e S R R e
3 One saucer .
" 4. One match box

What to do

1. Li ght a candle and suck 1t on the saucer

| _'_2_-; Pour water. on the saucer tlll 1t is about

o Ygn full.

- 3. Now gently place

‘the glass over the’

candle on the sau- | L
‘cer.and observe |, .

“what happens. "

; Students to -
- enquire 7
1. 'What was there in|

~ theglassbeforeyou | .

* placed it over Lhe

L candle? = -

. 2. What happencd to

I”_‘i__thecandlewhenyou Pomt, T e

_ _'"placed the glass | . -
'-‘.'_"OVCl' lt L ‘.j'_ g e

placed the glass over 1t '7

“4 ‘What happcned to water level msme the

.glass 7+
5 Why dldthe water go msme the glass and
raise- 1ts levcl '7
Explanatmn

1 ‘There was alr m the glass before 1t was

placed eve r1he candIe

s “The candle was-extinguished beeause exY-f-jf.

x L=
1 K
—_
=]
-
—
=
R
-
-
.

s | 2 When the glass was placed over the candle;

“the’ candle stopped bummg

o

.__.-__,;gen was consumed by the candle whﬂe o
”‘bummg and carbon dioxide was bullt. upj‘f ,

. inside the glass Wthh did not s‘apport com- L b
E o busion. .
| 4. The water level ms:de the glass T rose.
I 5 When the glass was lowered over the

candle the alr msnde the glass get heated
up and it expanded The pressuae of gas

o “inside the glass increased-and it was fe',;-j'__”j-f__ -:"f_'_ :
f;'__};_out of the glass, bubblm g through- thef".';7.-}‘_-;f*f_j_'j'_f_'_;
- water. When the flame got extinguished
- the air inside the glass cooled. It contracted -
and its pressure lowered. Hence, _the at- ;ﬁ_’-.?
-;._‘-'j,ﬁ"?i?x‘-.';;fffmesphenc pressure. ﬁ}rced l;he water
s the plate [O get mte _' Lo




-:1 'Htree tdenucal saut:ers
2. Three 1dent1cal glass tumblers |
3. Six-small birthday candles -

repRp = = F AL~ I
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Wh at to do ? g

l Place one, two and three candles respec---
tively at the centre of the ﬁrst, second and

- third saucer as shown i m ﬁgure |
2 Fill each saucer with water. =~

3 nght all six candles and wait -:ttll all bum

~evenly. T

4 Place the three glasses over the candles on
the saucer as shown. Ask your friend to help'

you to place the glasses. Observe that water
- rises in the glasses. '
Students to enqutre
1. - Under which of the §

-

tise the highest?

-

2 Why dld we take identical glasses saucers

Do we need to put the same 'quanttty of
“water in all the saucers ?
4, Which vanable is altered in companng A

BandC?

5. Above which saueer the heat develoned the

most? - I J -

glasses before heatmg, the same for all the
7 Why dld the wate level rise htghestm C
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l The water rtses the htghest under the

- -

2 Idenuca.l saucers candles and glasses were
taken su that the vanables mt it be the
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e 'vanabl’es dld net mﬂuence the nsmg of the 1
-if'.‘_;-':;__water level .

- 3. It wasnot necessary to put the same quan- B
EE -t1l:y of water But there should be sufﬁment- _ ]j )
. water in the saucer.

'-4 The only variable that was changed was the
o amount of heat transmltted tc the atr msrde

i P Y
i i . x -

-*the glass This was achicved by havmg
" different number of candles under dlfferent o AR

~ glasses.

. Asthenumber of candles was the largest in |
~C, the air was heated the most init. - |
b. Yes, the alrtrappcd mmde the glasses bcfore

- heating was the same. . - 1
7. When the air was heated, it expanded as |
the glass was placed ever the candle It

:"_ - :
Spas B r

P

~ pansion was the maximum in C, the pres-
sure increase in it was also the highest.
- When the pressure mcreased the air

expanded the most in C. When the ait ex-’
- panded, the pressure increased, As the ex-?}ii?;-iji;;;;

bubbled out through the water. More anrf“_'f;]f o

i,

0 coolcd after the ﬂames got extingmshed

the gases contracted thereby‘*decreas ing the

bubbled out in C When the glasses were -_f- s

g -'_prcssure The pressure decreased the mest 5 ’

‘in C. The difference in pressure between_*_f;

- the atmospheric pressure acting on the water o

| surface and the partial vacuum inside, raised

| the water level. As the partial vacuum was

the highest in C the water level rose the
| htghcst in C | T ,
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parts along with the ceIlotape, card goes up o i

L4

T _keepmg a ht.:tle.gap bétween me two parts

||||

g one of the cards by. two. hands, | away of tm mofs owmg to a storm

blow mr;;ontally over the other card. You ;' - the storm blows over the roof, pressure -
will observe that the clher card 1s gomg up dmps owmg to Ber_noull_ s_effecL But l_ns_lde

fr@m bclew blews the roef away, 1f the roof

s not very strongly- anchored to the walls.



'._1
3.

4.

.\

2.

theoil drop will float |~ -

2.

3.

Txlt the test tubeahttle q{ -

and pour very gently-

~ an equal amount of |
:-alcehol into the test_—'-"

- tube. See that they do

"
L |
) 1 R - ekl E : - s, W k,
E E W F n 1 r LT L O e T
A S Y i, N M T »
T il.ﬁ--'h_l.!"!' h'l-h-.l Jll.'h'\h'll"n---hr'h A P [

An mk dropper & o 4

Methyl or ethyl alcehol A
Mustard oil i ST

‘What to do ? |
1.

Fill a ].lttle 1ess thanf"
half the test tube w:th.

not mix. Alcohol will_--'
float on’ water g
Now fake a httle mus-

tard oil in the dropper -
“and release a drop at

the junctionof alcohol |. =
dwatcrvetygenﬂy 3 B
You will observe that | . -

there and would not |~ -

nse.
Students to enqunre
i 1;

Why does atcohel float on water ?
Is alcehel completely 1mmlsc1ble W1th

WIS T e L e g
‘Why does the oll drop ﬂoat at the juncneni‘
b * 4 If the 011 dl‘Op was releasea m water 1t

of alcohol and water ?

If the 011 drop was released m water whati:“-j

WO uld have happened ‘7
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two immiscible liquids are mixed, the ttqutd
whtch is less dense separates from and floats *
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Aluhel isnot tota]ly mlsmble Wlﬂl water

Densuy of mustard ell is 1ess than w fjf'j“._-_
‘more than alcohol Hence the dmp ef 011
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il 3.. Now, take soap solution in the straw and
2 A bxg glass and a cup B A A PR B ot
3 Asmw | oEE

__ 4 Calcium earbonate or bakmg soda | 4. You will observe that the soap bubble will
S, Hydrochloric acd |  floatintheglass. -~ -
[ PR Iy I T — | Students to. -~ _
N S P S o 1. Whenyouadddl-
T . T S - S lutehydrochlonc |
N - .t | - carbonate, what '
- 1 * ' N | | isformed?
I T | - | -4 |2.Why does the
N N SR S ] bubble float ? E

SRR PR oy ] carbonate reacts ,
T T T PO AR ' acid, carbon—dl- o
<o R N A TN . LI o oxide is formed.

B Y S . R ‘Carbon-dioxide - °

‘ | - isdenserthan 'air.
| Hence it_settles

) downmtheglass
| Soap bubble is
e - - less ﬂense than

e Ll N

II-FHII B T 3 L
F. r'-r‘—ih'rhr:-.rtlnr i IF. w

- = o m - - oy o
III'II'.I-II'F'II'I'IJI 'I"' Irr!rh'-'l"rl'\rr.r'r
b

'III‘J- .h..Ihh.I-".h#'l.:'\-'h_lhII.l" b'.h.!rt'r"lkr:h'.."i.khp‘ FF"I'-P-F,IT'I’F’-IFIFF‘IEI' L 'p‘. r'p'r.r.t'p.pr.. .p-r'r'p *'r;
'r':h'i'rhp'h hhth-hFh'b'.IFF"‘I. == __:r Ir‘hkkbr:r- l:'.p".l!':'l-rF r .:r'l-'-rr'h.r w —r'i-r'r'!'lr'lrl‘--:-r.r‘rlhp l..#.r i P
e L r EForay e p;r-!kr'-:'r.ri n"e e T LA g Ju

. 1 Mlx up soap, glycerme and water m the
rdtio 1:25:3inthe cup.

g - ) r -’

_ 2 Take two spoonful °f calcmm carbonate in | ofa airand catbon-dloxlde, Itcannotgo down -
- | further. 1t floats at the junction.”



_"1 Mercury calbon-tetrachlonde kerosene and

oil

2. Pleces of iron, ebomte candle and cork
3. Along glass ¢ylinder s
| What tO do " ',:;“_’:EEE:“?;'; .:: jf-;-rx:;:; e ':-':-‘-r-"-'i:-:-:-'*-’ SR R

. ‘1 “Gently pour one by one mercury, carbon- B
| tetrachlonde, water and kerosene mto the 1

 observethat the differ- |
~ entmaterials will floaty - -

- liquids; iron over mer-

- .

_ _Students tfo enquire

cyhnder

b T

2- Then, release gently 1ron ebomte, candle

~and cork preces into
- 'the liquid. You will

“on the top of different

‘cury, ebonite over car-
bon- tetrachlorlde,
-candle over water and
- cork. over kerosene.

'“1 ‘Compare the densrtles

- of different liquids.

2. Compare the densmes-'

| 3 On whtch property of matter wrll depend the o

* of different solids— |
iron, ebomte candle
~and cork

“floating of an ‘object in a ltqmd v X
Explanatlon _. _; :.'. -F-'.-r-‘-:_-:';::f ,-‘ 0 AN e e ol e o

1. The ascending order of densmes of hqurds N

mercury

2 The ascendmg order of densmes of sohds N
‘are : cork, candle, ebonite, iron. -

3. nig the density of an object is less than the -

'hquld then the body will always ﬂoat_f

whatever may be the weight of the body If " e

- the density of an object is more than the

~ liquid, then normally the object will sink.

" But if the shape of the body is changed, it

~ may float. Iron is denser than water. But
- when it is given the shape of a ship, the -
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. "._shlp ﬂoats The ﬂoatmg of an object de- M
- pends upon the amount of liquid displaced

by the body. If the welght of the liquid . -
" displaced by the body is more than the =

are: kerosene, water carbon-tetraclﬂonde, i - wei ght of the hody, then the boﬂy wﬂl ﬂoat




1 A bmled or an unborled egg

? A -_ass of water

ﬁeats up

Students to enqmr'e
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LR e ' Explanatlon

4 Why dtdﬂleeggmnkmfreshwater?
- 8. Why dld the egg float up when you mlxed

salt 1o water ‘7

PR S ¢ 'Iheeggdtsplaeesrtsown

Ll “volume of water. -
more than that of fresh

- water. - .
- 3, The density of water ‘is
increased by addmg salt
| towater.

.| 4. When the egg was re-
. | leasedinfrésh water, the
- |~ weight of water that the

R thanthewetghteftheegg
. - '_ Thewelghtoftheeggwas
P “more than the buoyancy
ormeuptl:lurstonmeegg

] by water Hence,theegg
AT LA S Whensaltwasmtxedthe

[

densrty of water mcreased meg to thrs,
though the velume of llqmd dlsplaced was

_——

_-the_same, 'the weight of displaced ltquui

mereased ‘The densrty of water went on

e o
v

mereasmg as more and more. salt was rmxed
When buoyancy became more - than the
- wei ght ef the egg, 1t ﬂoated up
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Ma tertais " :__:-‘ % . 5 : :;.;..;.:,;,;:5..,, scopsin
1, ‘Capillary

2. Coloured water tn a glass
Wh at to do ? R
-1. Keep the caplllary tubes in the water You'- I
- . will observe that the water will rise by itself

unit of area, Due 1o 4his the attraction be-

I _.j-tween the water molecules and the glass
- tubesi is more in the case of narrower mbest L

g | ?_;-_i?'_-_;_Hence the water rises htgher in mrrower«

- i_.?'{.tubes I A - S

3 1If the tubes are ralsed or lowered m water,!

. the maximum in the narrowest tubcandthe | there is no change in the height of water.

- least in the tllbﬁ Wlth the largest drameter 4 In nature the tree draws water fmm the sotl to
Students to enquire [ =y, T
‘-l Whydoesthewaternse A e
-in the tubes by itself ? | AL
2. Why does the waterrise |~ .
~ the maximum in the nar-
~ rowest tube ?
3. Ifthe tubes are raised or |
lowered in the water, w111
there be any change in-
the helght of water? | -~ =
4. Where do you find in| -
your daily life theappli-{| =
catton of captllary.j ey
Explan at lOﬂ B |
1. The attraction between .
the molecules. of differ- T
ent substanees is called- no it gid N £ o 20N S S
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the water the molecules of glass attract the;._ '_
water moleeules Because of thlS the water-- |

nsesmthetubes

If the tube is nanuw then for each molecule '
of water there are more gIass molecules pef

theleaves throughosmottcaud adhesweforee
Ifa partof towel is dipped in water, then by
caplllary actton water rises in the towel and
- wets it. It is owing fo adhesrve force that
pamt SthkS to objects afﬁer aintin |




| 1 A long empty powder case B
5 Wh at to d o ? " :._.-;.-; _:_.. .._ # e

1. ‘At the lower end of the powder case make
- threeholes, each 3 mm. apart from the other.
e 2. Keep the three holes closed with a ﬁnger
~ - and fill the can with water.

: _'3 ‘Hold the can with the left hand & open the'._ _
- holes.{Ihe water streams will come oht Now, |

i -'lcut the water streams Wl[h your foreﬁnger s

- - You will observe that either two of the

~__streams or all the three streams will Jom |
, f | 'iif-"-.‘?together. If the holes are too far apart thls 1

wﬁi not. happen
Students to enqurre

1. 'Whydo the streams jom together when you

aant -|I
: i

Attractton between
Water streams

: 1 “There is attraction between the molecules of 3

i 2 Why is‘it dlfﬁcult to separate them ? .
3 Will it be easier to separate the streams 1f_-

" the can is half ﬁlled ?7

' ‘4. How much apart-the holes should be so that '_ -

you can bnng them together 2R

~ liquid called cohesmn. ‘When you cut throu gh .
the streams wrth your finger and bnng the |
- streams together the cohe- .;
sive force between the water
molecules keep the streams
| . joined together. ~
| 2. Itis difficult to separate the
. streams because of the force
- _of cohesion. | |
3. It is easrer ‘to brmg the
- streams together if the tinis
half filled. If the tin is full,
~ the velocrty of water stream -
' is greater. Then it is more
- difficult to bring them to-
~ gether because thie cohesive
force is very weak. Butifthe
tin-is fairly empty, then the

a, adhesrve force becomes more active and
. makes the streams strck to the srde of the--_.,_
" __'can_ q | T
4. Ttis dlfﬁcult to brmg the streams together ‘f";

when the holes are quite apart. The cohesive

.force, bemg very weak carmot ]011‘1 the
_.j istreams together - -
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i _." i .. C ontractl (}n on heat1 ng
o and coohng on pullmg
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2 A scale

3. A matches _

4. A piece of stone

5. A paper arrow

6. Cellotape .
Wh at to do kg |
1. Pull the . rubber band '
. 'partly and touch the up—'

- perlip with it. e s
2. _Keepmg the band on the |
ip, pull the band harder-
and then release it gradu-

, ally, your lip will feel cold.
3. Attach the paper arrow to
the stone w1th the help of
| cellotape Tie the stone
~ with the rubber band and
hang it so that the arrow_- -
| mayshowthehelghtonthe N
~ scale. ; 1 -
4. Notice the IeccfrdmgI on
- the scale. o
5. Light a ‘match stlck and

hold it near the rubber band. Do not touch' .
it with the flame. Notice the reading on thef_ | ,.' ._
scale agam You wﬂl obsewe that the arrow |

is moving up.
Students to enqmr Yo
1. Wheényou pull the band what happens to 1ts
molecules ?

2 When you heat a metal what happens to rt ‘?'_ e

rubber 7

Expl 3113 tlon “' :':'-:":g:;z:':'::E:'-‘:=::_:f.::;".:i*::?-’-':::&:_-x..;.- .. oo 2 : 25 T
‘1. Rubberisa high polymer Its molecules are .
- large with many side chains, Whentheband -
s pulled the molecules of rubberr-ubs aganmt C

“-.

i : ! "'._ ;
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. ,-//,V/(O,a*-

cause of this, the lip feelscold. =~
2 When a metal is heated, 1texpands. 3%
3 Dlﬂ'erent types of plastrcs polythene poly-'_,.
styrene behave like rubber g

3 Whlch ether matenals w111 behave hke

each other and th:s creates heat So, when the -
band is pulled the hp feel hot. When theten- "
s1on is released the molecules come back te- ' 5
thclr ori iginal p0s1t10n ‘The band ceols. Be- 5
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l A glass of water

l A stnp of paper 6“x18" -' ', 3. Whydo younced a smooth table to conductf--

1 Take a dry glass and ﬁll 1t thh water % 5 4 Why should you have a dl’Y glass
5

2 Keep the paper strip over a smooth table “r
.~ nearits edge and place the glass on it at the'_, 1

other end

3 Pull the. paper slowly and brmg the glass-

wnhm about s crn of the edge of the table

.".r-i- 0 . -
‘ﬁ'i &

S

4 Now pull the paper below the glass w1th a.j.‘_;:
~sudden jerk Do not hesitate. You will
_observe that the paper slips out from: under

the glass, but the glass does not move.

5 ‘Observe that when the paper is puiled slowly, '_ ;
“the glass also move alpng thh the papcr

Students to enqutre

1. When you pulled the rthha suddenf ,
_1erk ‘why did not the glass also come along_f,}f-'f |

wuh the paper 7 U, o s S e
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When you pull the paper gently, why dtd the
glass move along with it 7

“this expenment ?

5. Where do you find the same phenomena 1n |
_your daily hfe T . - '
Expla na tton s e s
l ‘When you pulled wnh a sudden Jerk the
glass dld not move because of the propeity
—— ‘of inertiaof a body This is
- | “called inertia of rest .The
I ‘S 'morethemassofa body the
~motfe is its inertia.
2. Thereis friction betweenthe;
bottom of the glass and the-
‘paper. This friction resists’
the motion of the glass on
_the paper. Because of this
friction, the glass moves
- | along with the paper when--*
.| ._you pull gently. _
K 3 Youneed a smomh table so__.‘
_that fnctton between the
paper and the table may be
the muumum and the paper may come out:
easﬂy
4 If the glass is wet. then the paper wtll sttck[
to the wet glass and would not come out.
5 When someone gets upina runnmg bus, he_-;
“leans back. When he gets in the bus, the leg
suddenly gets motion, but the upper partof
the body tries to remain at rest owmg to
mertta. So he leans back
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1A glass ST

3 A coin - . . .- R
What to do -

ey,

o it e *'-’"
g.:,;--‘.::'-sr"-'— :

"lb I..r-’.

I Keep the card on the glass and keep the com"'

~over the card at the centre o e Ay

2 ‘Push the card slowly You w111 observe that
the com also moves away along wnth the

L]

[

3 ‘Now, stnke thecard wath a sudden ]erk thh
- your forefmger You. wﬂl observe that the
card wall ﬂy off, but the coin wﬂl fali mto

Students to enqture b

1; thn you push the card slowly, why does
the coin go out along with the card ?
2 When you stfnke the card wnh a Jerk why

does the coin- fall into the glass b

3 Where do we find 1ts apphcatlen m aur

= -
4 -
- - .
e s s - - FE
- —
- -
H 1 - = S - T e R - o -_
- T by -
n ) w
—-. o o] = o
o '
s - S -
- - -
- . - . -
- £ . -
= 3 L i o
s i E; -~ =
& - - o
- = - - - - -
— - " -
= 5 iy -
- - - - -
L - -
a1 s -
- H] E = ™. = = r
Lt - b o =
i = -
- - =7 -
- = - o - -
S —\_. - - i
- ~a — Ll -
o - i = -
- - T L - - — I-
e = -
- . - -—. - - =
Soee r - = : P
-
= i T

4

Explanatwn
I There is. fnctlon between the cem and the
cmd When the card is pushed slowly, fric-
hon holds the coin with' the card and 1t

“moves along with the card.

2 But when the card is strLIck w1th a jerk the

com does not get tlme to get the I'I’IOthIl of

_ the card. Inerua is a property of matter
According to this property, all bodies try to

' l_remam atrestorina state of umfonn motlon
ina stralght line unless it is acted on by an
;. ”'outs:de impressed force to change that state.

When the card is struck hard, ewmg to
mema the coin tnes to remam at rest . Se

tfllsinothe glss.

3 ‘We observe the appl catian of th}s pnnmpk
~whenwemoveinabus oratram. Whenabus
suddenly starts witha jerk,we fa}lback. When
- thebus suddeniy starts, the lower part of the

body gets motion but the uppcr part tnes to

r “remainatrest. Hence we fall back. .=
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3 Chalr w1th handles
What to do ?

1 Tie the thread around the book Gwe three '

- or four rounds:
2 T1e two threads about 2" each wrth the

threads round the book at the top and bot-_

tom as shown in the ftgure

3 “Tie the upper thread with the handle ef the--

\“\ chair and hang the book freely.

4. Now , hold the bottom thread by hand and
" gradually increase the pull on the thread. -
You will observe that the upper thread wrth |

snap and the book will fall.

5 ‘Tie the t0p thread again and pu]l the bottom"
thread with a sudden jerk, you wrll observe;_ i
" that the bottem thread wnll snap and the s

book would not fa]l

Students to

1

" 2.

' Explanatron
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Why does the upper thread snap when you'_' :
~ gradually increase. the pull on the lower
thread 2 L T
Why does the lower thread snap when you
pull the lower thread wrth a sudden _]erk 7

When the lower thread is pulled gradually;

-
‘,‘
b !
L
L
LY
LY
&
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=
-
h
‘
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| ?the apphed force gets tlme o be transrmtted
to the book.Under such eondmons the wei ght

R -of the book and the force of the pu]l acts

onthe upper thread Hence the upper thread

snaps.

 ‘When the lower thread is pulled with: a sud-
den jerk, the force does not get time to be -

transmitted to the book and the upper thread.
" The heavy book, owing to inertia of rest,

“tries to remain at rest Henee the upper
_-_-ifthread does not snap.
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g A k dt f fe rence is that each sm all partlcle be*r gl
1 A beaker ora plate - | . comeslightin weight. ST
& 1Gro_und pepper . "._-'"'3..‘_“Detergent has the. property of reducmg the
3. Detergent poWder' ... | . cohesive forces of attraction between the
- 4. Pepper globules o "~ | water molecules and thus weakening the =
What to do ? LEIIEEEE s | surface tension of water. Hence, the surface =
1. Sprinkle pepper powder on the water the | - tension of the place where you touch the
~ beaker or the plate. = . |~ water with detergent gets reduced and like -
2. Put one of your ﬁngers on the detergent |  astretched rubber membrane the stretched .
- powder and then touch the surface of water' |  water surface is pulled out on all srdes
“at the middle of the beaker. =~ L s L
3 You will observe that the pepper powder
* round your finger fly apart as if repelled by
your finger. See that without detergent pep-- '
per- does not fly apart. . -~
4. Release the pepper globule in water It smks
Stud ents to enqui re SEEEELELEY
1. Why does the pepper powder ﬂoat on
water ? . _'
.2; Do we changé the dcnsrty of the pepper byr |
~ grinding? -
3. Why does the pepper powder ﬂy apart when o
you touch the water surface with the deter- N
- gent? - - Co
4 ‘Why does a full pcpper globule smk ?
Explanation GEzsssssapummiegg | ; N radrally When the water surface 1S pulled
1. Owingto surface tensron the water surfaec" apart the pepper powder also goes away
 in the beaker behaves like a stretched mem-"‘:-’f withit. e Ty
brane When you spnnlde pepper powder 4 A full globule smks is in water because its -~ fﬁ?.
whrch is very light, it'is held by the water . dcnsrty is more than water and it drsplaces - o .
surface because of surface tension. . 7 : -.~'- water whose werght is less than the wetght?‘
2. No, the density of pepper remains the same - ofthe pepper globule, i.e. the upthmst is lessi ot
whether it is full or grounded The only' _ tharr the wel ght of the pepper e
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1 ngs of dlfferent shapes R Students to enqmre DR,
2.A cup of water ~ | | L What happens to the water when you mix -

‘3 Acwpofliqudsoap - -~~~ |  soaproit?
4, A cup of glycenne B 2 “What is the puipose of addmg glycerme o
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1. If soap is not mixed, the bubbles Wlll not
- be stable. If seap is mixed, then a layer of B
" soap solution is formed outside and inside
 the bubbles. The soap solution reduces the
surface tension of water, Qwin ig

and stable bubbles can be fenned -

2—» Glycerme forms a iayer on the bubbles.’ __
_ Hence, water cannot evaporate and the
3 bubbles become stabler. . .

| frem old aluminium hangers Make the rings

'"f-'.:; ~“as shown in the fig. .

w =

2 New, mix the water seap and glycenne in
e, '_ -~ the large vessel . oo ann T o
2 3 New takethe rmgs oneby one and dlp them
. m the soap solutlon. raise it atan angle and
move ﬂle ' _
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What to do 2 B
‘Release the needle or the blade vemeally m

1

LA
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A needle or. a blade T A
A glass of water

the water ef the glass You wrll bbserve thal;

+1|: wrll smk in thé: water.

Now release the ncedle or the ' 1_

f_blade honzontal}y very care-

" it in the water again. You may

Students to enqulre e
. Why can not you float the
~needle or ‘the blade-if’ you
~ release it vertically ?

Why should the needle or the :
blade be dry? -
- What happens if you mb the

“fully on the watcr.' You wrll
observe that it will float. If you
~arc. not’ successful, dry.the

needle or the blade and realese

alsorubit agamst awax candle

needle or the blade on candle ? -

. 'Why does the needle or the

~ blade ﬂoat whcn released hon- -

1

Expl anatron i o R
‘When you release the needle or the blade- 1
:_..-vertreally, it can evercome surface tension |
o _:and it sinks. As the area of the pomted ends-:'_:
s very small surface tensmﬂ of that area |
~of water is also very little. Hence, because.
’-'f.ef rts werght the needle or the blade cani_f I

zontally 7
How can you make a ﬂoatmg needle smkf--_f

wrtheut touchmg lt ?

- ; = T o 7
N i =
T —
H -f .-
2 o
L 3
- —_r

2

| 3

easrly pcaetral;e the water and smk

If the needle or.the blade is wet then the
cohcs10n between water melccules m’ll cause
“the needle or‘the bladc to smk

If wax is rubbed on the ncedle or the blade,
thcn water does not wet the blade Hence

f -

. 'there is greater chance for the needle or the
_blade to float. .
~ When the needle or the blade is neleased'-‘_;'f
honzontally, a brgger area of the blade or
* _ the needle is in contact with water. Hence
- there is greater surface tensioris and it'is -
- ¢asier for the blade or the needle to float.
“When soapis mixed with water, the. surface
~ tension is reduced and the needle erthe

blade can sink easrly
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Floatmg a cork
at the centre

__:'_ l.:’_r ‘;I_: I'..1- ...,:, .';F.-: .I- ‘,! _' i -. -
s a*w o |
[ . ..
] L e _Fi-. Rl
DR -;-b- .-a :r:e-‘:-:wt- ':.-'“.e-n-tk-;é
y i =

- 55-5:1551’1_{:=E-:;".'j-i:2::.:izi;E:E:::;;'-J:=:,=::-:"-=.: SRR S _'.:;-.:;:,5:_5;1':;F::s:i.’"- j*_’f Exp lan at lOl'l 55::555-’3:; s e St R
- 1. A glass tumbler and water - et 1 When the glass is partly ﬁlled the level of
- A piece.of cok. SR o -_ _ '-water is the hlghest at the edges where the |

B An ink dropper _' .. | water touches the glass.-
"~ 'What to do ? #mmsmmmsysmssyes | 2. There is adhesive force between the mol--
1 -Flll about three fourths of the glass with |  ecule of glass and water. This force raises
- | i.fwater and release. thc cork m the watcr at | - the water at the edges. The floating cork -
L the centre of the glass e | _occuptes the hrghest posmon Hence, the
- 2; You will observe that the cork will move |  cork strikes to the side of the glass.
~ and attach itself to the side of the glass as 3 When the glass is filled to the brim, the
~ ifthe glass were attract- e -
©.ing it.
3. Now fill the glass wnh
" water till it is full to the
/. brim. .Go on_adding |
 water with the help of
~ -the ink droppc till the
- water’ surface becomes
"+ :convex. You will ob-
. serve that the cork L
; "’slowly comes to° the centre of the glass
.j'-'S tudents to en quire IS
B 1 When the glass is partly ﬁ]led wnth water
~ where is the level of water the
hlghest ? - o -
2 Why does cork snck to the 51de of the glass
 when the glass is partly filled?
3 ‘When the glass is full to the bnm whcre is
.. the level of water the highest ? ..
QWhen the glass1s ﬁlled tothe bI‘IITl with water
whydoesthecorkcometothecentre‘?
| 5 How can you put more water in the glass
. even after the glass is full % - '

hi ghest level of water is at the centre

bnm the cork floats at the centre of the
- glass where the level of water is the hi ghest
In this situation when the water makes a - _
~convex ' surface, only surface tensnon and' |
=- rt:oheswe force work. o
5 meg to surface tenswnthe surface of water
. inthe glass behaves like a stretchod rubber
membrane Because of surface tensmn and
~ cohesive force between water rnolecules the_ .
glass can be ﬁlled to the bmn wnh water

o

4_ ‘When the -glass i is filled w1th water to the f_ -



- '__'1 A glass of water
* 2. Liquid soap

Wh at to do S
1. Take a glass full of water . |
2. Now, drop one by one coins into the water
tl]l the 'water _]USt Spl]ls OVer. Observe that

4

. the water surface has become convex.
3. Take out the coins. Add a litile liquid soap
- tothe water and repeat the experiment. You

- will observe that water starts splllmg over §

“with fewer coins dropped mto the water

Stud ents to enquire TR
1. Before water started ‘sprllmg over how many

. coins could go into the water in the ﬁrst and

- the second experiments ? '

- -,2 What was the shape of the water surface in-

- the first expenment when the glass was full

“to the brim before splllmg oo

o 3 Why in the ﬁrst expenment more coms could

3. SOtenparsecoms R e

be dropped wrthout spr]lmg

4, Why in the second experiment water spllled? R |

out so easily with fewer coins dropped into '.
" the water.? | | | T
Explanatlon

8 .._1 The number - of coins that can go m wﬂl -

depend upon the amount of water m the
glass. -

2. Inthe first experiment the surface of water

~ was convex when the glass became full to
the bnm

3. It is the surface tens1on of water Wthh-

- allows more coins to go into the water wrth-
- out spilling. AN
When soap is added the surface tension of e
walteris reduced, because the cohesive force &t

* between the molecules is reduced. Owingto
this, the surface of water cannot become -
convex Hence the water sprlls out wrth fewerf_; A
coms dropped into it. L '

.- Quest35
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2 Release the paper boat in - o~
. water. Brmg the boat to an edge wah its
pmnted end pomlmg towards the cemre af

the hucket,__ __

=

i g ‘ at wﬂl meve towards the centre of the

Stlld ents t(_):- en qture % 7 -.ff:?:tf:‘:f?“?_
1 Why does’the- ‘paper-boat move forward

_towards the centre of lhe bucket '? Ris
Explanation
1 When soap"solunon is dmpped on the circu-

 larportion of the boat, surface tension of the
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- pulled fﬁfwmd Ohe may expeﬁm'ent wnth
dlfferent shapes of boats. Also soap salutmn
may bedmp e ond:fferent'" "__rnens around
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2 Table t-one packet oo
3. A glass tumbler a rubber band and water
Wh at to do '.
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2 Take water 1n the other Jest tube and pour
- water gently into the teSt tube with salt i in
such a way that salt and water stay sepa-
rately and do not get mrxed up _

3 Mark the helght of watcr m the test tube
wrththe rubberbahd ST,
4 Now, close the mouth of the test. tube by
- yourthumb and shake it S0 that the salt may

-

dissolve in the solution. -

3. Keep the test mbe in the glass for some t:me.
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You wrll observe that the *water level has
- gone down below the. rubber band |
S tudents to en qul re ) ! :
1. Why did the water level g0 down 7
2 ‘Conduct the same expenment with uther
materta]s - g Fa Lnigy "
Explanatlon T
1 ‘When salt goes into the soluuon the mol- E
~ecules of salt break up- lnto sodlum and |
- chlorine i ions. These ions are much smaller .,f_ -
-in size com to the size of salt or so- ey
“dium chlontle molecules. These ions occupy '_ x
~ the mtermolecular space of water molecules
meg to this the overall volume becomes
 Iess and the water level goes down. . - Lol
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| _l How can sand and water go into the cup lhaf 1
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Materlals
1. Three tea cups

-*2 30-40 marbles . -

ot Drysand "
What to do D
1 Flll a cup to the bnm with the marbles

. . "'.2 Go on addmg sand tlll the wntamer is full |

to the brim wnth marbles and sand Shake
Cwell and ﬁll

'-f_'“3 ‘Now g0 on addxng water to the mlxture tlll

the water starts overﬂowmg e

18 full to the bnm with marbles ?

‘ J :-2 1If you filla cup to the brim with water, can' .

“you put the marblcs and sand

3 ‘What inference can you ‘draw about the{__ :
molecules of dlffercnt matenals ? TR |

HOW mHCh o ..,;( |

'-ater lt

,V'af-@ sasr}::r

o .:.l'.ll'.’l:#fﬁ,r

Explanatlon

l “There s space in between the matbles. Sand
parncles being smaller can go into this space.
Water molecules, being still smaller than
- the sand particles, can go into the space
between the sand parttcles

& 4 - L ; = H

2 If the cup is full to the bnm with water
- marbles or sand cannot go in. Inter-molecu-
- lar space in water is very small. Marbles
~ and sand pamcles are too big to go into the
~ intermolecular space of water.
3. Marbles, sand grains and water are examples
to show that molecules of different sub-
 stances have different sizés. It has to be
- understood that molecules are very very &na’ﬂ
“and cannot be seen even by ordmary mtcro-
scopes *




, st o o B level of the liquid mixture has gone down
1. Two test tubes Students to enquire IS

2. Methyl or ethyl alcohol - 1. Why does the level of hquld mixture go
3. A rubber band down ?

Wh at to do ? .;::::_._:.-,:,:,:.;i:i'E:E:.‘-'-'_E:E-:E:-;—:-:-':‘ R iiégi:;i;&'iﬁj?;E;E:E;,’:E;&;;::;" % Ex p lanat ion f_ S A e Al
I Fill half of a test tube with water. 1. When the test tube is shaken the alcohol and

2. Take alcohol in the other test tube. Hold the water mix together. The water and alcohol

(—
< &6

|

\

t_est tube with water in a slanted position and - molecules have intermolecular space. The
pour the alcohol very carefully into it till the ‘molecule of alcohol is smaller than water
test tube is nearly full. molecules. Hence, the alcohol molecules
3. Mark the height of the alcohol above water enter into the intermolecular space of water
with the rubber band. molecules. Hence, the total volume of the
4. Close the test tube with your thumb and mixture becomes less. This experiment
shake the test tube so as to mix the al- - proves that there is intermolecular space.

cohol with water well. Observe that the

- QueSt. 39



Materials &8
1. Three balloons
- 2. String
3. Meter scale |
What to do ? 88 s s s inaaiiss
1. Blow the balloons to full, half and quarter,
- sizes and tie them with strings.
2. Place a string round the central position of

each balloon and measure the diameter of
- the balloons with the help of the scale.
3. Keep the balloons for observation next day.
4. Measure the diameters of the balloons again.
You will observe that though the balloons
are tied tightly at the mouth, the fully blown
balloon has decreased in size much more
than smaller ones. The bigger the size of the
- balloon, the more is the rate of losing air.

Quest 40

Which balloon shrinks
“more

Students to enquire EET0E

1. What made the balloons shrink in size

2. If you keep the balloons for a day more,
what will happen to the balloons ?

3. Why is the rate of shrinking more in the
biggest balloon ? '

4. Where do you find the same thing happen-
ing in our daily life ?

Explanation

1. Thesize of the molecules

of which the air is made
is much smaller than the
intermolecular space of
the material of which the
balloon is made. Though
the balloon membrane is
made up of different
layers of molecules the
smaller air molecules
can easily pass through
the intermolecular space.

The increased pressure

inside the balloons

drives air out of the
balloons though intermolecular space of rub-
ber.

2. The balloons will shrink further if you keep
the balloons for one day more.

3. As the difference in pressure is more in the
biggest balloon, the rate of shrinking is the
highest in that balloon.

4. If cars remain standing at a place for a long

" time, then the tyres will deflate slowly.

L %



Materials
1. A book

2. A piece of newspaper smaller in size than

the book |
What to do ? sy
1. Release the book and the paper separately.
You will observe that the paper floats and
come down to the floor later than the book.

\"\h.
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2. Now, place the paper over the book and
release the book. You will observe that both
the book and the paper come down together.

Students to enquire B2y

1. When the book and the paper are released
separately, why does the paper come down
later ? -

2. When the paper is placed over the hooks,
why do they come down together ?

3. If the book and the paper are released in a

N\

vacuum or on the moon's surface, what will

happen ? '

Exp]anati0n e FEAN RN

1. The book and the paper have to fall
through the air. As paper is very light in
weight it comes down floating owing to
the resistance of air. The book is heavier.
Hence, it can cut through the air better.
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For this the paper comes down later.

2. When the paper is placed over the book, the
book cuts the air. Hence the paper does not
face air resistance. On account of this, both

- come down together.

3. If the book and the paper are released sepa-

rately in a vacuum or on the moon’s
surface, then they will come down together
-as there 18 no resistance of air.

A,
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Materials @S a5 55 S8 frecly to the ground, water stops falling

1. Ancmpty powder can wuh ahole at bottom. ' immediately you release the can.

What to do ? &880 s Students to enquire {EEEEENESI

1, thn you fill the can wuh water it gushcs 1. Why is the water falling in 1he ﬁrst case "

2. When you rclease
the can, why docs
water stop fall-
ing?

Explanation 5

1. Liquids exert
pressure. As a lig-
uid substance has
weight, pressure
is experienced.
Hence, when there
is a hole, water
gushes out.

2. When the tin is
released, it falls
freely. A freely
falling body has
no weight. Weight
comes in a body
when the force of
gravity is resisted.
When the tin falls

there is no weight
of water. Hence,
there is no pres-

_ . sure of water.

‘out through the hole. | Thisis why water stops falling when the can

2. But, when you let the can full of water fall is released.

Quest 42



‘partially filled with sand and the third full
of sand.
2. Water in a bucket.

the water in the bucket.
Observe what happens.
Students to enquire
1. What happens to the three
containers when you drop
them into water ?

3.

_4.

The container full of sand sinks because the
weight of the container is more than the
thrust or force exerted by water on the
container.

This principle is utilised in submarines.
When a submarine is required to sink, sea
water is pumped into the tanks kept in the

2. What makes a container -
float ? | |

3. What makes the con- — A i oy e —
tainer full of sand sink ? . s —_ - e sy e
4. In which machine is the - e BT T

principle of floating and
- sinking utilised ?

Explanation s

1. The container full of sand
sinks. The container par-
tially filled with sand
floats fully immersed in
water. The empty con-
tainer floats partially
immersed.

2. A force or a thrust excrted by water makes
a container float if the thrust or force is
more or equal to the weight of the container.

This upward thrust by water is called buoy-
ancy.

submarine. The submarine becomes heavy
and it sinks. When it wants to float up,
water is pumped out into the sea to make
it light.
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Energy due to motion and
~ position

Materials &8

8 | 4. Keepthe rubber at the other end of the scale.
1. A pencil S | 5. Now slide the book to fall on the scale.You
2. A rubber - will observe that the rubber will jump.
3. Two books one thin and the other thick 6. Now take the taller stool and repeat the
4. Two stools of different heights experiment. You will observe that the rub-
5. A meter scale - , ber will rise to a great height.
| What to .dO O " W 7. _Now repeat the exmrimen[ with a heavy
1. Keep the thin book on the low stool. “ book. You wil observe that the rubber rises
2. Keep the scale in such a position near the to greater heights. | -

StOOI that if the bOOk falls t.hen it fa].ls On StUdentS tO enquire e S e T
one end of the scale. ' 1. When the book is on the stool, what kind

3. Keep the pencil below the scale 4" away of energy is there in the book ?
"~ from the end where the book is likely to | 2. When the book strikes the scale, what kind
strike the scale.The scale becomes a lever |  of energy is there in the book ?
with the pencil as its fulcrum. | 3. What kind of energy does the rubber get

- Quest 44



when the book strikes the scale ?
4. What is the primary source of energy that
makes the rubber Jump up ?
_Explanatmn O e

1. When the book is on the stool there is

potential energy in the book.
2. When the book strikes the scale, mechanical

the kinetic energy is the maximum and the '

potential energy is zero.

3. The rubber jumps up because of the apph- -

cation of the mechanical energy. Whenthe
rubber is moving up it has kinetic energy.
As the rubber moves up, its kinetic energy
decreases but its potential energy increases.

encrgy works on it. But when the book is
falling, 1t has both potential and kinetic
energy. As the book nears the scale it speeds
up and thereby its kinetic energy goes on
increasing and its potential energy goes on
decreasing. Just as the book strikes the scale

4. One has to use muscle energy to raise the

book to the top of the stool. Muscle energy

- comes from food. Plants make food through

photosynthesis. Photosynthesis takes place
in the presence of sunlight. Hence the pri-
mary source of energy is solar energy.
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' Ma terials & i

1. A conical flask wnh a rubber stopper

2. Dry sand

3. Thermometer

What to do ? e S s S

1. Take sand in the flask. Introduce the ther-
mometer into the sand and note down the
temperature.

2. Take out the thermometer and close the
mouth of the flask with the stopper. Shake
the flask for a few minutes.

3. Open the stopper and introduce the ther-

~mometer into the sand again and measure

the temperature, you will observe that the
~temperature has increased.
Students to enquire

1. Why does the temperature Increase when
- the sand is shaken ?

Quest 46

E"Plan QtIoON
1. When the flask is shaken the sand gets

2. Wthh kind of energy is transformed into

heat ?

3. What is the primary source of energy that

is transfered ?

kinetic energy.The sand particles rub against
one another when the flask is shaken. The
temperature of sand increases because of

- friction.
. 2 When the flask is shaken mechamcal en-

~ergy is put forth on the sand. The mechani-
- cal energy is converted into heat energy.
. Mechanical energy is obtained through

muscle energy which in turn is obtained
through the intake of food. Plants prepare
food through photosynthesis. Hence solar

- energy is the primary source of energy.
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A powerful magmfymg glass |
.A piece of newspaper or very thm paper

1.

Go out in the sun. Try to concentrate sun-
light on the paper by holding the magnifying
glass 20-25 cm. above the paper. When the
light is concentrated to a bright point on the
paper you will ﬁnd that the focussing is

- perfect.

Students to enquire %%

L

2.

4.

.

Explanation

1.

- smoke will rise from the

If you hold the magnifying
glass in this position for
about 15-20 seconds, you
will observe that at first

paper and then the paper
will catch fire.

Why does the paper catch
fire ?7

Why does not the paper
catch fire in sunlight with-
out the magnifying glass ?

. On what will depend how

far above the paper you

should hold the magnifying glass ?

What does the magnifying glass do to sun-
light ?

‘What else can you burn with the help of

sunlight ?

The magnifying glass focuses the sun’s rays

‘to a point. For this the solar energy is in-
creased by about 100 to 200 times and the

temperature of the paper is raised above its

ignition point when the paper catches fire,

. If there is no magnifying glass, solar energy

is distributed over a wide area and energy
per unit area is not sufficient to raise the
temperature of the paper above its ignition
point. Hence, the paper does not catch fire.

'3, The focal length of the magnifying glass

will determine how much above the paper
the magnifying glass has to be held.The

greater the convexity of the glass, the more
powerful will it be with its focal length
rcduced. If the focal length is less, the lens
has to be held nearer to the paper.

. The magnifying glass concentrates sunli ght
“at its focus. |
. Dry leaves can be bumt by sunlight. If the

magnifying glass is very powerful, then
even thick paper can be bumnt.
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