Work And Energy

Dli Subject: Science !

X o,
I C I q s s I X o‘o

° o
H " H
X o,

So

oo 0964CH11

U% o To access the comic book and additional interactive digital content, &
3 |\/| download DIKSHA app from Google Play Store on your Android smartphone s
S oiena  OF tablet and scan the QR code using the DIKSHA app. £l
I KE + PE, I

POTENTIAL H
ENERGY \ \

ENERGY OUT

ST. ANSELM’S PINK CITY SCHOOL
MALVIYA NAGAR,
Affiliated to C.B.S.E.




ACKNOWLEDGEMENT

CBSE has always aspired to integrate technology with regular curriculum along with ~ ©
making every effort to make it interesting for the students. One such initiative is the

concept of ‘GRAPHIC NOVEL’. ]

An amazing group of teachers and educationists of St. Anselm’s Pink City School,
Malviya Nagar, Jaipur, teamed up under the able guidance and support of CBSE to present il

this graphic novel on ‘WORK AND ENERGY’ (Class 9, SCIENCE) i

COORDINATION - :
Rev. Fr. Thomas (Principal, St. Anselm’s Pink City School, Jaipur) .
CREATIVE TEAM - i

Mrs. Leena Agarwal (Script & dialogue) !
Mrs. Alka Mathur (Script & dialogue and editing)
Mrs. Anju Chaturvedi (Script & dialogue) ]
Mrs. Krishna Singh (Graphic Presentation & Compilation)
Mr. Anil Kumar Sikhwal (Graphic Presentation and compilation) i
Dr (Mrs.) Madhu Gupta (Art Work) ]

TRAINING AND IDEATION - i

Mr. Sandeep Sethi (Director Education,M.S.M.S.Il, Museum Trust) H



This Graphic Novel engages students in ]
understanding the basic concepts of |

Work and Energy. I

[ !
| : : .
i i b The content in the novel covers in detail
°% AND POWER the topics relating to types of energy, *
Df; ]

definitions, energy conservation and -

conversion and power etcetera and |

therefore make the students develop an

* understanding of the same. g‘o

It further highlights the scientific concept of ‘work’, force used in ‘work’, forms of
energy, commercial unit of energy and engages students through the medium of -

exercises such as jumbled words, fill in the blanks and the like. |
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°:° CHARAC'

© B Sa-E N5

I Serrever arac————— |
I Mrs. Sampson Mr. Sharma |
i (Shaurya’s Father) ]
I )
& ]
l : ]
[ She is the YEEX ]
‘T Science P8 BEBGO H
o‘% teacher. . ‘
L She isvery He is Shaurya’s ]
[ intelligent, fath ho i |
ﬂ% talented 3 IS TS H
o‘% and intelligent, ‘
L% popular knowledgeable ‘
H amongst . H
ﬂ% fior and jolly natured. H
ﬂ% students He mixes with H
ks children easily. H

I STUDENTS ]

. . i

He is mediocre j
|

student and a Pl

* He is a student
)HO! who s little

: unkempt. He is
Y, a mediocre

IO O cdontand hyperactive i
LR L curious boy who & :
BeRdn boy who wants wants to do :
gEous to knowgvery iy every new & :
» new thing thing... ? :

|

intelligent,
mischievous

He is a fat }
chubby boy and !oves il
but at the ceasing }
same time others. He H
L is also very :
energetic funny. |
and active. H

|




NCERT CHAPTER LEARNING OBJECTIVE LEARNING OUTCOMES
Ch 11 #To access situations and #lIn all situations to be able
identify where work is done on | to justify work done
the basis of according to definition in
the definition of work in physics | physics.
and science.
WORK #Be able to Comprehend energy | #Be able to calculate power
AND ENERGY and energy is ability to do work, | and electrical energy

hence energy is the work done
on/by the object.

consumption in households.
Be able to identify different
types of energy and relate it
to the agency doing the
work.

# Generalise the law of
conservation of energy to
situations of energy transfer and
calculate the total energy of an
object

#To be able to critically
analyse the situation where
work is not being done yet
energy is spent.

# Comprehend energy transfer
and write an expression for the
Kinetic energy of an object

#Derives formula of kinetic
energy and gravitational
potential energy.

# Relate kinetic energy to mass
and speed of the object and
calculate kinetic energy
possessed by the objects

# Relate potential energy to
position and calculate
gravitational potential energy
possessed by the object

#Prove Law of Conservation
of energy with the help of
numerical values.

#Be able to understand the
Kinetic energy depends on
speed and not velocity.

# calculate power and assess the
efficiency of work done

#Conduct investigation to
calculate ‘units’ consumed
per month and compare with
electricity bill

# Get conversant with
commercial unit of energy and
calculate total energy
consumption and determine total
cost in households and industries

#Convert commercial unit in
Sl unit .




Day in School-Teacher enters in class IX
Good Afternoon

and children start shouting. children

Ma’am, please gives Please Ma’am gives us a free period as

us a free period. SSt Ma’am has taught us for 2 periods.
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i But, you are all sitting in the Il
) class. How can you say that you Jl
. have been doing work and you H
i are tired? Scientifically all of you i
I have not done any work. ]
|
]
]
]
]
]
]
]
]

Yay, Thank you so much ]
Ma’am. il




Don’t make noise. We are not going
there to play as you all are tired.

g——,
s

A '

As you have been working so hard
on your SST lesson, we will check
out the meaning of work as
described in science.

Ma’am why are you
taking us there?




ﬂ% Now we all will experience the
" situations when the work is done
. and when it is not. Now Sahil go
and push that rock and move it.

Ma’am, that rock is very heavy and |
could not push it. I'm tired as | pushed it
for 5 minutes and now, | am feeling

Ugh! Oh. It is
very heavy.

"

J

b

/But you have done\ fMa’am, If 1 did\ Sahil, you have not done work on ;
no work even not do work the rock but, work is done on your }
though you applied then why has ||| body. As the rock was not i
force, therewasno » my energy | displaced, so no work was done. 1 ;
<§"o

5

am tired? i

j

il

5
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l Now Sahil, go and sit : _ Here Naveen has done work on | e
i on the swing and | Sahil because he applied the B
Naveen will pushyou. I3 g ' force and Sahil is displaced by
| ' . | ol some amount. , ]

\
.~ HaHa Ha. You are so weak you could not push Shaurya, | know you are very strong so do some H
Lz, the stone. You got tired. | am stronger than you. work. Take this ‘bag’ in your hand, go around |.M ‘
See | can lift the kit and go around the ground. the field and come back to me.

vy "I.l" ! l"“f tr
y ’:illm i

H Yes, Ma’am, | can
do the work.

Shaurya returns after completing
the round.




But, Shaurya you have not

Ma’am, look | have done so
done any work on the bag.

much work. | applied the
force on this bag and also
displaced it by so much
distance.

‘o '
%

As you can see that you were moving the bag in
U% the perpendicular direction of force so
U% displacement of ‘Bag’ is zero in the direction of
U% force. That is why we can say that ‘Work’ is not
done by you.

Students are excited to know about concept of
work

MO B BT

Work is said to be done if the force acting on an object causes are displacement in it. But if the direction
of applied force and the direction of displacement are perpendicular to each other, no work is done. It
can be calculated by W =Fs. F is force and s is displacement in the direction of force. S.I unit of work is
Joule.

I B-25



”5 WORKSHEET 1 ]
H I. MULTIPLE CHOICE QUESTIONS H

. 1. A man is carrying heavy luggage from one platform to another at a railway station but |

. still according to the logic of science his work done is said to be zero. Can you choose the |
" correct reason? i
(a) The force is acting along the direction of displacement of luggage
. (b) The force is acting perpendicular to the direction of displacement of luggage ]
" (c) The force is acting opposite to the direction of displacement of luggage Il
I (d) The force on the luggage by the man is upward and the weight is acting downwards so il
. force is cancel. I
H 2. When a body like moon is moves in a circular path around the earth due to gravitational H
- force but the work done is zero because gravitational force by the earth is: i
(a) in the direction of motion of the body
. (b) along the radius of circular path ]
© (c) along the tangent of circular path I
i (d) perpendicular to the radius of circular path “
H 3. The work done on an object does not depend upon the: .
H (a) Angle between force and displacement ]
(b) Force applied i
H (c) Initial velocity of the object e
H (d) Displacement )
- lI_TRUE AND FALSE: I
1. When the body is dragged along a rough surface plane, the work done by us on the body =
u
u
u
I
u
[
u
[
u
I

IS negative. .
2. In watching a movie maximum work is done. ]
3.Work is done when force acts on the body and body is displaced in the direction of force.

4. A Runner, while moving, is facing the wind from the opposite direction. The work done I

by the wind on runner will be negative. ]



1 The work done is said to be

IL.EILL IN BLANKS:

to each other.

2. Sl unit of Work is -----

V. JUMBLED WORDS:-

1. ROKW
2. UOLEJ

3. ERFOC

e T o% 0% %

3.Work done by a man pushing a rigid wall is --------

I MCQ:-

1 (b)

2.(b)

3.(c)

Il TRUE & FALSE-

1 FALSE

2 FALSE

3 TRUE

4 TRUE

111 FILL IN THE BLANKS-
1. Zero

2 . joules

3. Zero

IV JUMBLED WORDS-
1 WORK

2 JOULE

3 FORCE

ANSWER KEY



First Listen to me. The work you
do is possible because of energy
yoOu possess. SO energy gives you
capacity to do work.

2

| Discussion continues on the Ground [ But your energy is not
W \ wasted, it has
converted into
another form  of
energy.

Oh! Ma’am, what
a waste of energy.

I : 6 Capability to do work is called energy. Work which we do also gets
. o converted into energy and energy makes it possible to do work.
| PN

| % 5 AU

lo ’ ,. ',.‘-' -

% ' N \ N )

U% 7 / -c.:‘ ‘ '»‘\
I & AW

U% JAMES PRESCOTT
| JOULES

Children started making noise asking to play cricket OK, now you bring the kit and play. I will

tell you about the other types of energy
and about energy conversion also.

X - v .

Ma’am, please let us
play cricket.

'Y Yes, Ma’am please. &=
(N

Yes Ma’am. Please
allow us to play. We
will study later.




. Children shout with joy and put the wicket down and start playing. Batsman gets ready || =
ﬂ% and wait for the bowler to bowl the ball. Bowler throws the ball and the batsman hits H
| it, then one fielder catches it. ]
i - - =5 | .
| - .\ eown IITX - Dt © = |
i - .. e . - = Y -
| T s s tas afTe o] .
I : ;_‘.!,«:., - an s L ! H
| - » o s o] &S l
r TE TR B Al
U% = g = H
| ~—— ]
I * |
I |
B-30 |f
l 7 -
o You can all observe that bowler’s energy converted E
i into work. Also work done on the ball, changed into I
| energy. ]
L |
I |
l J
° |

Here, the bowler threw the ball with the help of his muscular J

|
energy. He could throw it because he had the energy. This energy :
got converted into ball’s kinetic energy. When batsman hit it then i

uriE s e
e ———

R R ball’s kinetic energy is changed. a2 I

EEBES v < & g ]
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:::

| We also can get the formula of Formula? You mean a

l kinetic energy with the help of relation, so that we can

°% this concept. calculate the kinetic energy |
i for different moving object!

/

As we know that work done on any object of mass
m, changes its kinetic energy so they are related.
If by applying force F on this ball, its velocity
changes from u to v after covering the distance s
then work done will be

W =F.s
By applying Newton’s second law of motion and

[ll equation of motion.

2 2

v T-u

W = ma.
2a

this gives us

1
s~ W = Em(vz - uz)

But this shows that work done is equal to change
in the kinetic energy

1
s B = cm(v? —u®)

If object moves with uniform velocity then kinetic

energy

Ep = ~mv?
k—zmv




[ Kinetic Energy ]
) Kinetic energy is the energy that objects ]
. possess due to their motion. |
. 1 i !
i KFE — —mv”©
\L 2 Zu
| m = mass (kg) ]
I v = velocity (m/s) i
L KE = Kinetic energy (J) d

i Ma’am, how ’ ]

| ' can we I
ﬁKmetlc energy calculate this | the help of an |
energy Of a mOVing ObjeCt. kineticenergy? || example. ’ |




B ]

in S.l unit.

Suppose you throw a ball of 100 gm with
a velocity of 25 m/s. Now to calculate its
kinetic energy we use the formula of
kinetic energy and put the values in it.
But we change the mass in kg to get work

U 100 I 1 I

) N = —— = —_—

) 10009 = 10 Y

[

Lo 1

l E, = Emv2

ke = E X 1—0 X (25)

=5 3125 =
| “70 =2

B-38
I

l -

! So what do Ma’am  we Ma’am now | Not today but tomorrow
. you conclude | can do work also want to || we will come here to play

from this?

(T
e —

sget
N :

\ R V7
panel + Al

.
Ill: ’\, v

Y VN

Very good.

energy.

and study. | will tell you
more about mechanical
energy.
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WORKSHEET 1I
< |. MULTIPLE CHOICE QUESTIONS I

[ o : ]
1. The Kinetic energy is possessed by:

l (a) Crow sitting on a branch I

| (b) Train standing on a platform ]

[ ]
(c) Flying bird

. (d) Book kept on a shelf ]
2. Acaris accelerated on a leveled road and attains a velocity 4 times of its initial velocity. *

. In this process, the kinetic energy of the car go

| (a) Becomes twice to that of the initial 7
i (b) Becomes four times to that of the initial ]
. | ]
(c) Remains the same
| _ - ]
[ (d) Becomes 16 times to that of the initial |
I ]
. 3.The velocity of a bullet of mass 50 g fired from a gun is 10 m/s. The kinetic energy of |
| . i . |
* this bullet in J will be I
“ () 25
(b) 25 }
(c) 0.25 ;
(d) 25

|
so

I_FILL IN THE BLANKS:- ]

|
}
o

1. - is the capacity to do work. ]

i
2. Doubling ------- will have more impact on kinetic energy. ‘:
3. The energy for life processes comes from -------- : ]

|
}
o

1. TRUE OR FALSE:- |

1. A flying Aeroplane possesses kinetic energy. i

2. A rolling stone does not possessed kinetic energy. -
3. Out of a light and a heavy body having equal kinetic energy, heavy body will move 1
|
faster. I

J
4. Kinetic energy can not be negative. U
L B
I “ :
| !



. IV.MATCH THE FOLLOWING:- ]

ﬂ% Columnil Column2 gﬂ

l 1.WORK 1. ¥ mv2 ]

H 2. kinetic Energy 2. mgh H

H 3.gravitational potential energy 3.Fs H

. V. JUMBLED WORDS:- |
L 1. TENPIAOLT ERNEGY ]
i 2. RAGTIVY i

[ 3. TIELOVCY il

153 so
°% ANSWER KEY -

| MCQ:- Il FILL IN THE BLANKS-
i 1.(c) 1 Energy i
2 (d) 2 Velocity I

3. (b) 3 Food ]

1l TRUE OR FALSE- IV MATCH THE FOLLOWING:- ]
1 True COLUMN 1 COLUMN 2 i
2 False [ — 3 g;o
3 False 2-mmmmmm e 1 i
4 True 3-mm o 2 ]
V JUMBLED WORDS- i
1 POTENTIAL ENERGY I
2 GRAVITY [
3 VELOCITY i




e T 0e T 0 0% 0% 0a 0% 0% 0% 0% 0% 0% 0p 05 0% 0o Op

NEXT DAY ON GROUND
— Now you see that your ball has
' e ey = stopped, so where did its energy go?
a
Hey!!Out ~ A
aagyO A 3 >
S ”, i\ 4
//, L 4 e t/ oy g = ‘
- (S 1N
= =
N
' B-41

Ma’am, is the energy of
R ball destroyed?

N

No, this energy has done the work on the wicket and the
potential energy of the wicket has changed. Also, some of
the ball’s energy has changed into heat and sound energy.

-

Yes, when the position or
Configuration of anything
changes then we say that its
potential energy has
changed.

But Ma’am,
the  wicket
has fallen on
the ground.




stones with his catapu

Ma’am Nipun is throwing

It.

But Ma’am, he
was throwing a

ball at me.

B-45

Don’t make noise
children, all of you can
see that Nipun has
changed the potential
energy of catapult.

How did |
change the
energy?

v

|| Catapult

By pulling the elastic of the
catapult you have changed its
potential energy and by that
increased potential energy, you
have done the work.

But Ma’am, did |
do any work?

Yes, you have. You have moved
the stone by applying force. Now,
can you tell me the energy
transformation in this process?

Ma’am, | know
from where this
energy came.




L N I
U |
) Ma’am, it came from Nipun’s muscular energy. He eats a lot of food and sometime Jl
% :"' eats our tiffins also. So, he has more muscular energy, he used this energy to do E
© || thework. I
. B !
. ]

potential

His muscular energy changed the
. | energy of catapult and that potential energy has . ]
l changed into kinetic energy of stone. _ ' ]

NIPUN, Now go and keep
the ‘Kit’ on the upper shelf
of the sports room.

Ma’am, if | keep it up on the shelf then | have to\ |
do work and you were saying that work changes | |,
into energy. So, in which type of energy will it
change to? 7

Il

|

Il

|

[l

|

[l

|

[l

|

[l

|

[l

|

I

|

I

|

L

©o

I

I,

©o v
I <

Il : = =
I ’ . =
Il . . //' -
I r

. A

I ‘ .

Il

I

Il

|

Il

|

Il

|

Il

|

= ~ L. o
|
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Good question. This work will become ‘Gravitational Potential Energy’ as you will H
do work against gravity. Now go and after keeping the kit, come back to class. ]

GRAVITATIONAL POTENTIAL ENERGY of an object is the work done in
raising the object from the ground to any point, above the ground, -
against gravity. ]
It can be calculated by ]
PE=m.g.h

Where m is mass, g is acceleration due to gravity and h is height and its SI ~

unit will also be Joule. |

The Dlue skier has
mMore gravitational
2 potential enargy
becoause he is at &
Qreater heght

The greon skier °‘
more gravitationa |
potential enerqgy Y
bDecause he welgh J
more °‘°

)'.*‘(‘a

[RARD

i

B-55 5
[ GPE = Mass X Acceleration due to Gravity (9.8/s%) X Height } i

(mgh) Pl




Back in Classroom | e arm whenlwas\ | hut Via'am | Was\YYes You are right, but remember
. Nipun,  why keepiné the ‘kit’, thinking tha’t while that. ths e,nergy l? n?t ostbut ]
- did you take so one ball fell from coming down, Wiied oo K energY' &
i much time? it. So, | had to keep ball's  potential | Remember that Total Energy is | -

I the ball back again.

energy becomes [\COnserved.
lesser and lesser. ] ]

ﬂ% ”> LAW OF CONSERVATION OF ENERGY” H

So
7 (,H
s o°

. | ENERGY can neither be created nor destroyed. It can only be converted from one form Jl

| situation.

- | to other. Total energy remains conserved, anywhere in the Universe and in any d

B-58 || .

p—
School gets over

Naveen and Nipun, are you coming to my
place in the evening? We will go to the park
with my father and play.

Yes, Sure it will be fun. ¥



I WORKSHEET III |
. I MULTIPLE CHOICE QUESTIONS: |

1A microphone converts: ]

H (a) Mechanical energy in stereo system into electrical energy H
H (b) Sound energy into electrical energy in public address system H
“ (c) Electrical energy into sound energy in ordinary telephone ”
“ (d) Microwave energy into sound energy in a mobile phone ”

I 2. Which of the following energy change involves frictional force? I
I. Potential energy to sound energy
| ii. Chemical energy to heat energy I
l iii. Kinetic energy to heat energy I
| iv. Chemical energy to heat energy |

H Choose the correct option among the following: H
i (a) Both (i) and (ii) H
(b) Only (iv) 7
(c)Both (ii) and (iii) !
(d) Only (iii) ]
3. A body is falling from a height h. After it has fallen to a height of h/2, it will possess: i
(@) Only kinetic energy .
(b) Half kinetic and half potential energy )
(c) Only potential energy |
(d) More kinetic and less potential energy :
4. A man of mass 50 kg jumps to a height of 1 m. His potential energy at the highest point .,
is(g = 10 m/s?): I
(@501 5
(b) 500J |
()5J ]
(d) 5000 J -

| 28 I



) OiﬁﬁWWWﬁﬁﬁﬁﬁﬁiﬁiﬁiﬁi3]
I_FILL IN THE BLANKS:-
I 1. A body on a tower possesses-------- energy.
2. A stretched bow has --------- due to change in shape.
3. Energy can not be created nor ---------- :
4. If a car is accelerated on a levelled road then its ------- energy changes.
_11l. TRUE OR FALSE:- ]
1. If a person is winding a watch, he stores kinetic energy in it.
“ 2. In a oscillating pendulum, Kinetic energy is maximum at its mean position.
3. Water stored in a dam possesses potential energy.

[ : : o ]
* 4. when a person standing on the ground lies down on the ground, his Kinetic energy i

. decreases. A

-~ IV. JUMBLED WORDS:-
-~ 1. RAGYVTI
: :
* 2. EWNOTN l

3. SNCOREVTAION ]
4. TEPONITAL ]

V. MATCHTHE FOLLOWING:- ]

s
|

COLUMN I COLUMN II
1. Lifting a book 1 . Chemical energy into Kinetic energy
2 . Steam engine 2. increase potential energy
3. Moving of a car 3. Heat energy into mechanical energy

é’o‘
|
S
é’o‘
|

Il
[l
Il
[l
[l
[l
[l
[l
[l
[l
[l
[l
[l
[l
I
[l
I
[l
Il
[l
Il
[l
Il
% o
\} |
Il
[l
Il
[l
Il
[l
Il
[l
Il
[l
Il
[l
Il
.
| ]
[l |
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-~ 1 MCQ:-
| i
[ 1(b) 1
o o;
°r °r
© 30
o

: I1 FILL IN THE BLANKS:- ]
I 1 Potential i
i 2 Potential energy :
3 Destroyed
: 4 Kinetic ]

.~ 111 TRUE AND FALSE- ]

‘ |
1 FALSE
2 FALSE

: 3 TRUE !

L

| 4 FALSE !
IV JUMBLED WORDS:-
i 1 GRAVITY f°
2 NEWTON
: 3 CONSERVATION ]
: 4 POTENTIAL ]
% V. MATCH THE FOLLOWING;- ;
* COLUMN I COLUMN 2 T
S : |
S — : |
L § oo 1 ::
| d



I have more muscles than

U Iniha Pk, Let’s race then 1t will be H
o .~ ol you. And I have  more || clear whether you have || °
I 1. Y 5 ‘ l energy. more energy or not. Il

N ")“- (,H

- o
They raced with each other. Nipun comes first. ]

i ’4’*463’

|
g : | -

e i, sl ™ |

No. we also did the same

See. I have more
work as you have, so we

energy than both 5 ot i ’
= 7 5 |

of you. ave the same energy, e e
have covered the same 1

|

the same force.

Il
I
Il
I
[l
I
[l
I
[l
I
I
I
I
I
I
I
I
I
Il
I
Il
|
I distance as vou and applied \
I
I
I
I
I
Il
I
I
Il
I
I
Il
I
|
Il
I




i " = & Children start arguing. Listening to their arguments, Shourya’s |
I & >

w@\ -~ - 7 father comes and asks them what their argument is about?

But Uncle, Ma’am has
taught us that energy
is equal to work and
we have done the
same work as him. So
how can he say that
he has more energy?

both of you. He completed the || the  difference || |
race in less time so he is more || between  energy || .
powerful. and power? ]

don’t have more energy than
them though I won the race.

]
Son, Nipun has more power than [But Papa what is | ]




U% Power tells us about how fast or Uncle, I will show you that I'm H
l how slow a work can be done. As more powerful than Nipun and )
| Nlpun h‘as conl.pleted the. same Shourya. |
W distance in less time so he is more H
3 powerful than both of you. 5
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I Let’s climb this tree and whosoever |
| o climbs first will win. I

—

Naveen, Now for this race you have reached on the )
top first so, power expended by you 1s more than l
Shourya and Nipun. When you go to school .
tomorrow then you can ask your teacher about it.




H Next day children were shouting and playing in the class —3 H
ﬂ" when suddenly teacher enters and all sit quietly. ! H

What was the topic of [ Ma’am, we were
discussion, Shourya? talking about doing
work fast or slow.

Yesterday, my father
told us that power is
different from work. Is
it so, Ma’am?

Yes, Shourya. Your father is right. I will
explain this concept but first tell me if your
_parents have a four-wheeler?

These vehicles come with the
power written on them. It means
how quickly it can gain the speed.

8\
R ‘
- S n }

v

But Ma’am, in the vehicle power is
written in  horsepower. What s °}
horsepower?




But Ma’am as you
have told that S.l.
unit of work and

| Good question Nipun , ST | -
unit of power is watt which | *

It is a unit of power only. This
unit is an old unit. The name
horse power is given because

engines are doing the work ' energy is Joule so Wwe denote by W. H
which horses used to do. ‘ what is SI unit of

1 Horsepower = 746watt power?

POWER is the rate of doing ! “H
work or the rate of transfer of ’ H
energy. H
Power( P)=Work(W)/ Time(t) g H
S.I.Unit is watt(W) |

But it is a very small amount so @ | Ma’am, | have seen that in the § |
generally we take kilo-watt(kW). electricity bill kW-h is written. Does the b

electricity department calculate the |
power of our house? |




You must have seen that the reading of the
meter is taken by the electricity department
people. They take the reading of electrical
energy.

No Beta, it 15 the common
misconception  that the
electricity ~ department
calculates power. It 1s
calculating electrical

Ue, Yes, Ma’am it must be
Ue, power because
whenever there is no
\T electricity supply then
my parents say that
there is power-cut.

But Ma’am, in || No. Here kWh means multiplication of
the unit they || kilo-watt with hour. If we multiply unit

Students all | No, we wil not go

L are  writing || of power with unit of time then it 15 || together: today. Today we will do
L || kwh.isitnota || energy. Ma'am, please the numerical and also,
l i , . .-

s unit of power? take us to the | 1 Wil show you how to

calculate the value of
kWh tn Joules.

playground

and explain
the concepts
there only.

{

Yes, if you know the
power of each appliance

Ma’am, can

we also
calculate and the time for which
1kWh=1Kwx 1h energy that appliance is used. |

will explain with a simple
example.

=1000W x 3600s
=3600000J
=3.6x 10

consumption
in our house?




| Q. Calculate the energy consumed by two bulbs of 60 W and 2 fans of 120 W, when H

both are used for 6 hours daily.

Sol. 1. Power of one bulb

600

= Tooo ‘W

<. Energy consumed by two bulbs:

=2 X 600 X 6
N 1000

=0.72kW —h

Power of one fan

120
~ 1000

<. Energy consumed by two fans:

=2 X 120 X 6
N 1000

=144 kW —h
<. Total energy consumed

=0.72 + 1.44

=216 kW —h

Now, 1s the concept of
WORK AND ENERGY
clear to you ?
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| MULTIPLE CHOICE QUESTIONS :-
1 . Which one of the following is not the unit of energy?
(a) Kilowatt
I (b) Kilowatt hour ]
(c) Joule
(d) Newton meter
. 2.The form of energy possessed by a flying aeroplane is
“ (a) Kinetic energy ]

(b) Potential energy

I (c) Both kinetic and potential energy i
(d) Can’t say
3. In the electricity bill, ‘unit ‘ refers to:
H |
i (@) Kilowatt hour
(b) Joules
(c) Watt
. )
(d) Horse power
o 4. A. Stretched spring has potential energy.
* B.Stone ata height has Kinetic Energy.
Choose the correct option
l ‘I
H (a) ‘A’ 1s right, ‘B’ is right
| |
(b) ‘A ’is right, ‘B’ is wrong
(c) ‘A’ is wrong, ‘B’ is right
L (d) ‘A’ is wrong, ‘B’ is wrong
I ]



Il TRUE FALSE
1: When we stretch a rubber band the elastic potential energy of rubber
band decreases.
2: If a person is PUSHING A box, he stores kinetic energy in it.
3: In an oscillating pendulum, potential energy is maximum at mean position.
4: Unit of electrical energy is Kw-h.
11 FILL IN THE BLANKS:
1..Valueof 1 kW-his __ Joules.
2. Power isthe rate of doing .
3. Battery changes chemical energy into energy.
4. When a bag is lifted up then work done by gravity is :
IV MATCH THE FOLLOWING:-
H |
COLUMNII COLUMN I
1. kW-h 1.746)
2. Joule 2. Power
3.Watt 3. Joule
H 4. Horse power 4. watt ‘:
5. Newton-meter 5. Commercial unit
6.Joule/ second 6. Energy
| ]
. V.JUMBLED WORDS:- ]
1. HECMCAIL
2. WEPOR
* 3.COCIALMMER i
" 4.PULCATTA i
I ‘|
. 5.ERSOH OWEPR ]
I ]
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. 1 MCQ:- %
o‘% g‘o
1@
L 2 (c) [

- 11 TRUE AND FALSE:- !
I 1 FALSE |
I 2 TRUE Il
3 FALSE
I 4 TRUE ]
_ HIFILL IN THE BLANKS:- ]
i 13.6x 10° i
” 2 work ”
H 3 Electrical H
I 4 Negative |
¥ IV MATCH THE FOLLOWING:- %
COLUMN 1 COLUMN 2 ]

I —— 5 ]
7 — 6 !
 J— 2 ]
b e 1 j
S 3 f
— 4 ]

V JUMBLED WORDS:- ]

1 Chemical ]
I
2 Power :

3 Commercial |

4 Catapult I

§

5 Horse Power h

l i
H 40 I
I u



| Il
CROSSWORD PUZZLE
| |
I Name: 1l
i WORK and ENERGY i
‘T Complete the crossword puzzle below H
H i b 5 H
I g I
I I
I I
I I
I I
I I
I I
I I
| I
| ) I
I I
[ 7 |
| - I
I I
I I
I -’ I
I I
I I
I _ I
I I
| I
U% Created using the Crossword Maker on TheTeachersCorner.net g}o
. Across Down J
H° 4. rate of doing work 1. unit of work j
" 5. commercial unit of energy 2. unit of power o
i T. product of force and displacement 3. kinetic + potential energy Pl
U% 8. energy possessed by a moving object 6. 746 waltt }
I 9. energy possessed by position and |
" configuration o
H% 10. capability to do work :
b .
L ;
i ]
AN KEY T
i ]
L . |
VI CROSS WORD:- :
! ACROSS DOWN ]
Il |
b j
I 4. POWER 1. JOULES |
. 5.KILOWATT-HOUR 2. WATT !
L )
H 7. WORK 3. MECHANICAL-ENERGY [
4 A
ﬁ% 8. KINETIC-ENERGY 6. HORSE-POWER ;‘
~ 9.POTENTIAL-ENERGY ]
| ]
- 10. ENERGY !
I )



1.WORK:- WORK done is the magnitude of force(F) multiplied by
displacement (s) of the object in the direction of applied force. It can be zero or
negative or positive.

2. S.I. UNIT:- SI Unit is standard unit of measurement defined by the
International System of Units which have official status in nearly every country
in the world.

3. ENERGY :- Energy is defined as the capability to do work. Objects which
does the work loses energy and the object on which the work is done gains
energy.

4. KINETIC ENERGY: :- Energy possessed by an object by virtue of its motion.
It is equal to the work done on it to make it aquire that velocity.

5. POTENTIAL ENERGY :- Energy possessed by an object by virtue of its
position or configuration.

6. GRAVITATIONAL POTENTIAL ENERGY:- This is the Energy
possessed by the body due to its height from the ground. It is equal to the work
done in raising an object from the point above the ground.

7. MECHANICAL ENERGY :- Sum of the kinetic and potential energies of an object
is called the Mechanical Energy.

8. LAW OF CONSERVATION OF ENERGY :- According to this Law, Energy

can only be transformed from one form to another; it can neither be created nor destroyed.

Total energy before and after the transformation always remains constant.
9. POWER:- Power is the rate of doing work or rate of transfer of energy.

10. COMMERCIAL UNIT OF ENERGY: :- Itis used in electrical energy. This unit

is Kilowatt-hour (kWh). Energy used in 1 hour at the rate of 1 kW is called 1 kwh. 1 kWh
= 3.6x10° Joules.
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* 1. SCIENCE TEXTBOOK FOR CLASS IX, BY NCERT ff
I 1
l ]
. 2. CROSSWORD PUZZLE MAKER )
[ l
* https://worksheets.theteacherscorner.net/make-your-own/crossword i
I |
l ]
. 3. MS-WORD ]
I I
l ]
4. MS-POWER POINT
I ]
| |
. 5. MS-Paint ]
I I
I ]
. 6. Facial expression change editor
[ !
7. https://youtu.be/crEIIYLCMIE w
H |
u !
. 8. https://youtu.be/-BpxVSZbMX4 |
I 2
H !
* 9. https://youtu.be/ebl TYzhDOCo g
| ]
5 Pl
. 10. Google chrome Browser :
I :
| i
* 11, Windows-10 O.S. ;
H |
| ]
! ]
| ]
| J
I ]
I !
I |


https://worksheets.theteacherscorner.net/make-your-own/crossword
https://youtu.be/crFJlYLCMrE
https://youtu.be/crFJlYLCMrE
https://youtu.be/-BpxVSZbMX4
https://youtu.be/ebITYzhDOCo

PRINCIPAL’S MESSAGE
‘Work & Energy

It is with great joy that I pen these few l(ines for the science Graphic Novel
“Work and Energy’. The topic of work and energy is so abstract that it is very
difficult for any teacher to explain the concept of energy and extremely tough
for students to undevstand the concept of energy. The science teachers have
used a beautiful storyline to make the students understand the concept of
energy in such an easy way that through the simple events of daily life

students grasp what is energy.

I also wish to congratulate the IX standard Science teachers who in
collaboration with art and IT teachers brought out this piece of artwork which

will prove to be useful for all class IX students across the country.

I also wish to thank and congratulate the Science subject teachers of class IX
who in collaboration with the Art and Drawing teachers and 1. T. teachers
brought out this valuable piece of art work which can be used by anyone,

especially the students from class IX all over the country.

I am also thankful to Mr. Sandeep Sethi who guided and motivated our
teachers to prepare this wonderful work in spite of his busy schedule. It is his
persistent efforts that came to fruition in the form of this creative art, the
graphic novel “Work and Energy’ an abstract topic made velevant and

cognizable for students in an easy way.

of this lockdown period for the welfare of students through this creative work.
Fr. Thomas Maniparambil

Principal



. This story is about students of class 9th who were
. keenin learning the concepts of work and energy from ]
. their teacher. The teacher in her quest to teach in the -
. 'most interesting way employed play-way method of -
. teaching. All the concepts were taught on the .

. playground. Students by their inquisitive temperament .

. learnt o apply the concepts in their day-to-day life, .
:
. while at home and in their evening games. Teacher was |
i?i :::
. delighted to see how smoothly the students glided to
i?i :::
© grasp the concepts of this chapter of work and °
' energy. 1
| |
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