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WORK AND ENERGY
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Work - If a force is applied on an object
and the object is displaced, then it is said
that work is done by the force. The product
of the force and the distance covered in the
direction of the force is called work done by
the force.

W = F x s Where, W = work

F = force

S = distance covered

The Sl unit of work is Newton meter (Nm)
or Joule (J).

Work can be positive, negative or zero

(a) Positive work - If a force is applied on
an object and that object is displaced in the
direction of the force, then the work will be
positive.

W=F xs

(b) Negative work - When the displacement

° Rufs st (Potential energy)- et a¥q # of an object is in the direction opposite to
sgdr fRufy ar m 3 aftaddT & FWOT AT the force, then the work is negative.
mmﬁa‘»‘rms’l?ﬁ%:-mwaﬁraﬁ W=-Fxs
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(c) Zero work - When a perpendicular force
acts on an object, the work is 0.

W=0
Comprehensive formula for work - If an

dFfoas g

(multiple choice questions)

F F Y &TAGT FgaTd! § -

object is pulled by tying it with a string. a. ol b. caIoT
And the string is inclined at an angle 0 with e d. et :
the plane. If the force applied by the string ¢ '  FIg A
on the object is F and the displacement of Ability to do work is called
the object is s, then a. Energy b. acceleration
W =F s Cos 0 c. displacement d. none of these
Energy - The ability to do work is called 2. FRA FT T &-
energy. a. do x §HT b. el x gcIHATT
Energy is a scalar quantity. The Sl unit of c. o x farumas d. o x g
energy is joule (j). The formula of work is:-
Different types of energy - a. force x time b. force x mass
Kinetic energy - The ability of an object to c. force x displacement d. force x velocity
:ze:g;ﬂ;fd:hztt%tjjt:c:‘Otion is called kinetic 3 f gar & S @ s ¥ 2
Kinetic energy is represented by Ek a . b. .
1 9y P y c. Taegd 3 d. sdH FI$ TGS
Ek = — mv? What energy is there in the flowing air?
Where,2m = mass, v = velocity a. potential energy b. kinetic energy
Potential energy - The ability of an object c. electrical energy d. none of these
to do work due to change in its position or 4. g U9 faTyae #r VTR Hgelldr ? -
shape is called the potential energy of that a. F b. ofga
object. c. =T d. g
Potential energy is denoted by Ep. The product of force and displacement is
Ep = mgh, called :-
where m = mass a. work b. power
g = acceleration due to gravity c. momentum d. force
h = height 5. fFd &
Mechanical energy - The sum of kinetic a. ® HA HT &TAAT b, dTehe
energy and potential energy is called c. 39T & U & d. & &S HT T
mechanical energy. Power is-
It is denoted by Em a. ability to do work b. Strength
Em =E, + E, c. a form of energy d. rate of work
Principle of conservation of energy - Energy . o9 frdY gTa 7 F9T A7 3T Featew hehr TAT
can neither be created nor be destroyed ar 39T g =
but it can be transformed from one form to a. IoadH %‘% W ey &4
another. o
b. 3Tudd foeq W T 3fAH
Power - The work done per unit time is c Wﬁ%w A=
called power. ' ~
) _ d. @ foeg W @A
The SI unit of power is Watt (W) or J/S.
1 KW = 1000 W When an object is thrown vertically upward,
- the energy will be :-
1 hp = 746 W, hp = Horsepower a. lowest at highest point
Commercial unit of energy - The commercial b. highest at highest point
unit of energy is Kilo Watt Hour, which is c. zero at highest point
equal to 1 unit. )
d. same at all points
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7. 1HP (horse power) &T #ATH fhuF &Y B &:- The energy stored in a spring clock is :-
a. 500 are b. 240 arc a. Kinetic energy b. Potential energy
c. 340 grc d. 746 arc c. Chemical energy d. Nuclear Energy
The value of 1hp (horse power) is equal to:- 14. feyfasr 33T #1 S| #AEF FAT § -
a. 500 watts b. 240 watts a. ol b. g
c. 340 watts d. 746 watts c. S[-8%s d. SeT / s
8. fFdt 11 ey 39§ W Rya awg & wfRa @ What is the si unit of potential energy:-
e a. Joule b. newton
a. feufasr 3= b. atfaeT 3si c. joule-second d. joule/second
c. e 3l d. greHr S 15. Prafafea & @ #hT afver 3ot &1 e § -
An object situated at a height of 11 metres a. mgh b. 2mgh
is stored of c. mgh d.  1/2mv2
a. potential energy b. Kkinetic energy . . L
- . Which of the following represents kinetic
c. gravitational energy d. magnetic energy energy
9. ufFd & S| AGF - a. mgh b. 2mgh
a. dic b. et c. mgh d. 12mv?
c. cHen d. 3w 16. Ifg Reumaer = & a -
S. | unit of power is:- a. & AWH g1l b, FF FA g
a. Watt b.  joule c. & YA gl d. & gATcHS g
c. Tesla d. Ohm If displacement is zero then
10. & FT S| AFF §:- a. There will be more work.
a. drc b. S b. Work will be less.
c. <He d. 3 c. Work will be zero.
Sl unit of work is:- d. Work will be positive.
a. Wat b. joule 17. Fafaf@a & @ 4 & daw & 39 @ &
c. Tesla d. ohm a. W =FS sing b. W= FS tano
11, I m geadA # &g A h F§ dF Forr c. W = FS cos6 d. W= FS coto
ST § & 38 Hha Eﬁ are Reufesr 39 gaft- Which of the following is correct regarding
a. 1/2 mv? b. mh work-
c. mgh d. mv a. W = FS sino b. W = FS tan6
When an object of mass m is raised to a c. W =FS cosb d W =FS coto
height h, then the potential energy stored in .
it will be- 18. ?go)ag iﬁ;ﬁm #: R & deaa
a. 12 mv2 b. mh '
a. 3f&ede b. FgeIdH
c. mgh d. mv c. T d. HUTcHA®
12. a;il mmaﬁgr;%" R mﬂiﬁraﬂ'{' AUANERL If the direction of force is perpendicular
c~3a‘r = (90°) to the direction of displacement then
a. afas b. ii’ afs the work will be :
C. U d. @dwT a. maximum b. minimum
If an object is thrown vertically upward, it C. zero d. negative
will increase with height 19. afX o 1 for ReuwsT & Ry & @ O F74
a. Kinetic energy b. Potential energy ' ghr -
c. Acceleration d. Impulse a. YdATcHS b. FHUNcHF
13. FAWRER gt & g9 397 § - c. YA d. 8 ¥ FIg 8T
a. afdst 3o b.  feufasr it If the direction of force is in the direction of
c. TErfeh 3ai d. WA Exl) displacement then the work will be :-
hHEfT-9 (ﬁ?fFD r@




a. Positive b. negative a. g g% &l
c. Zero d. none of these b. 33<_‘TT§34T gaIs STgTsl
20. Fifyw It FAT R ? g' el fammgm‘:n?ﬁ
a. st it - FARET g3 wAiare
b, AR FsT :‘nOtwl:::er;f? the following kinetic energy is
¢ TS FeA + At Fft a I-L?)Iowing-wind
d. 9 & FIg 7 b. flying plane
What is mechanical energy? c. water stored behind dams
a. kinetic energy d. falling coconut
b. potential energy 25. felt a¥g W 5N 9o &9 T@T g1 qoF ﬁarr
c. kinetic energy + potential energy aeg 2m RenRa @dt ¥ & Reas &
d. none of these FT frcan ghem 2
. . a. 12J b. 10J
21. us fARgd Fa$ W 3=+ a gsht & Fla-d@
a. Jfasl Fair A force of 5N is acting on an object. If an
b. Teufasr =i object is displaced 2m in the direction of the
. force, what will be the work done at the time
c. (a) 3R (b) a=t - P
of displacement?
d. & aifdst et & & Rafas s a 12 J b. 10 J
What energy does a bird flying at a certain c. 54 d 71J
heigh ?
Ll possess 26. et # & P Roufy & o gam ¥ 2
b' il 9y a. el &l draer
potential energy b. YTds & FATS do 306
c. both a and b c. o qamr M e
d. neither kinetic energy nor potential energy d. 3qq>|q:;r oY
22, Sd Ferdl B? a&qg @ afq T g St § ar In which of the following situations has the
—e B ST B- work been done?
a. calur a’m?i’ro b. & a’l?olo'-i a. Pulling a trolley b. Lift the book up
c. JMcSl Foll QN d. IS Fall IR e c. Ox drawn cart  d. All of the above
When the speed of a moving object doubles, 27. @sft 39 A & AT FllG, FoT Fal ¥ IoT
then- FTAE?
a. acceleration doubles a. drer b. &St
b. the weight doubles c. gar d. fagr
c. the kinetic energy doubles From where do living beings obtain energy
d. kinetic energy becomes four times for all biological processes?
23. e & ¥ Fw o Rufaer 391 Rggae 7 2 a. water b.  food
a. AT g3 W &5 c. air d. soil
b. STdl & NS AT g A= 28. gdifSd FATN ganT 4R Fet:
c. gisar g3m fWerst a. eafe Far b. afasr Far
d. Rl 3a1$ W 3o% &5 3] c. 3edRe Fair d. Fufas Far
In which of the following potential energy is Energy held by a compressed spring:
not present? a. sound energy b. kinetic energy
a. stretched rubber band c. internal energy  d. potential energy
b. wate.r accumulated behind dams 29. # a & et Rz A Sars ﬂ'ﬂ?ﬁ FT & Sl
c. running player ar sEdr Rufaer o
d. object raised at a height (a) 3me g S &1 (b) SIS & S g
24, fawa # @ frwsd afde s Regae adt ¢ 2 (c) == gr Sl &1 (d) 3uRafda & gl
HEfT-9 (f=Tr) (750)
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30. & Rz 9 o9 arer o ganT fRaT TR F
& T §
(a) EHAT UlcHR
(b) gHT FHUMcHS
(C) Y=
(d) &=ATcH®, RUMcHS Td T
The work done by a force acting on a body
can be:

- 36.

(a) always positive
(b) always negative
(C) Zero
(d) Positive, negative and zero

31. 15kg GEUATT $ Th T&d 4 m/s & THAATT doT
& arferehier §1 awq A AAer Sl Recet gran?
a. 600 J b. 120 J
c. 100 J d 110J
An object of mass 15 kg is moving with a
uniform velocity of 4 m/s. What will be the
kinetic energy of the object? 37.
a. 600 J b. 120 J
c. 100 J d 110J

32. & FT AEH FAT § ?
a. g¢d HIEX (Nm) b, o (J)
c. ae (W) d. (a) 3R (b) g=T
What is the unit of work? 38.
a. Newton metre (Nm)
b. Joule (J)
c. Watt (W)
d. both a and b

33. T AN FH 3 A A FAT M
a. difasr
b. feufas
c. afaer wd Rufasr et
d. LT 39.
The energy of a man sitting in a moving
vehicle will be
a. kinetic
b. Potential
c. both kinetic and potential
d. zero

34. X N TH g FY gEHT TG AT § FANT ¢
a. feufas o b. wifas Far
c. gmr d. 35 ¥ HIg g0

HET-9 (G311

If the height of a body from the earth's
surface is doubled then its potential energy:

(a) becomes half

(b) becomes doubles
(c)

(d) remains unchanged

becomes quadrupled 35

Which of the following is
pressing rubber ball ?
a. Potential energy b. Kinetic energy

c. Both d. none of these

m AT $T TFG F FAE TF A T A gel 3R

increased by

5H aFqY ¥ a4 frwrr A Rufder s ;
a. mgh dedr ¥ b. mgh "edr &
c. 2mghdedrgl d. % mgh gedr g

To lift an object of mass m to a height, the
potential energy of the earth and the system
made up of these objects:

a. mgh increases b. mgh decreases
Cc. 2 mgh increases d. ¥ mgh decreases

5kg #T TFq A Tocarr Rufasr st e dfasr
ddg W 50 J &, h 391§ W s@h yfas Far
YFT ¢ h & AW 81 (g = 10 m/s?)
(@ 1m (b) 2 m
() 12 m (d) 0.4 m

The gravitational potential energy of a 5 kg.
object on a horizontal surface is 50 J, at
a height h its potential energy is zero. the
value of h is (g = 10 m/s?)

(@ 1m (b) 2 m
(c) 172 m (d) 04 m

1 91 "2l R T &

(@) 3600 et (b) 1000 Sfer
(C) 2000 et (d) S0 Sfef

1 watt hour is equal to:

(a) 3600 joules (b) 1000 joules
(C) 2000 joules (d) 50 joules
3NFeg 9 ¥ frar o7 1 Qe ¥

(@) & GATcHS (b) w3l =

(C) &R ellcaAs (d) gHem YT
Work done by centripetal force is
(a) sometimes positive

(b) sometimes zero

(C) Always positive.

(d) always zero

TF U F TWIHRF dFaE T dua & @
s Fam:
gedr gl

a. d&dr gl b.
c. f@ua wdr &l d. de Hedr gl

Potential energy of a spring in stretching it
to its natural length:

a. increases

b. decreases

c. remains fixed

d. increases and decreases




40.

41.

42,

43.

44,

HefT-o (faarm

IE # & aosdy # wrEa W gRefda gar

LR

(a) AFIMNT FoT eafed For &
(b) AT FAT AT FAT A
(c) @t

(

On rubbing both the palm together Converts:
(a) Muscular energy in to sound energy
(b) muscular energy into heat energy

(c) both

(d) none of these

g ural (HP) $%T% R

(a) AafFd &r (b) T Fr

(c) & & (d) T & *IS AL
Horse Power (HP) is the unit of

(a) power (b) energy

(c) work (d) none of these

9l garT frw are yerer weawor # aRafeld g

g 46.

(@) THIA Foll IR Fall &

(b) WIS FAT T Fal F

(c) eIl Fil faegd Fot #

(d) Taega ot wehrer Fait

During photosynthesis the plant converted :
(a) Light energy into chemical energy

(b) Chemical energy into light energy

(c) Light energy into electrical energy

(d) Electrical energy into light energy

;ma%gmmﬁmﬁwﬁ%"m
|

(@) ol TRET0T faga

(b) FETHTA EIGTOT & fAga

(c) amt

(d) ST & FIS FAGT

"The amount of total energy of the universe

is constant" is called.

(a) Law of conservation of energy

(b) Law of conservation of mass

(c) both

(d) None of these

A, A F o F qRafda aar ¢ :
(a) WIS ol dig Foll &

(b) IEIATH Fall &afel Fal 7

(c) a9 Foi TaIfAs Foir & 49.

(d) eafe sa qafas o 7

Burning of coal and petroleum converts:

45.

47.

48.

(@) Chemical energy into thermal energy

(b) Chemical energy into sound energy

(c) thermal energy into chemical energy

(d) Sound has low chemical energy

25 T geadAE ¥ MU F oeer - ewr 3
fse qur 5 s # 30 Aex i FIE W A
s €, af Ros o fRar s s

(a) Yol HJSF eanT 3ifth gram

(b) EEX HIST caRT TS gram

(c) &t HsT caRT AT g

(d) 9AF HIST aRT Y I

If a body of mass 25 kg is taken to a height
of 30 meters in 3 minutes and 5 minutes

respectively, then the work done on the
body will be :

(a) greater by the first person

(b) more by sec person

(c) equal by both persons

(d) zero by every persons

SSTATT & FHUT HT W@ FIAT p & oY 39T aAfasr
FaT gl
(@) pm
(c) p*m?

(b) pfm

(d) - pv

If the linear momentum of a particle is p
then its kinetic energy will be:

(@ pm (b) pfm
(c) p?*m? (d) 5 P
gESEAfFeE graT caie A gRafda gar ¥ :

(a) TSt Foft faega ot &

(b) Taega eit arfdst Fot &

(c) T&ufasT Foit fagga ot &

(d) 3Red gt

Hydroelectric power plant converts:

(a) Kinetic energy into electrical energy

(b) Electrical energy into kinetic energy

(c) Potential energy into electrical energy
(d) All of the above

2kg ¥ TH R FT AT 6 AFH § A 3HH
afast FAT &1 A ¢ :

(a) 361 J (b) 121 J

(c) 9J (d) 6J

If the momentum of a 2 kg body is 6 units,
then the value of its kinetic energy is:

(@ 361J (b) 121 J
) 9J d) 6J
F T

(@) sad feam grar gl

(b) Faer gRATT AT gl




(c) o f&em grdr § & aRamoT

(d) ugR@Ter 3R G =t grar gl

Work has

(a) only direction.

(b) only magnitude.

(c) There is neither direction nor magnitude
(d) There is both magnitude and direction.

55.

The kinetic energy of a 2kg object will be 4
joules then its speed will be

(a) 9.8 m/sec. (b) 2 m/sec.
(c) 1 m/sec. (d) ¥, misec.
m 3R 2m gogA= & N i Rufas a1 @&

FAUTE 1: 2 § @ A dd @ IAPT FASA F
3FI'CI'I?I'€’I'J1T

i (a) 1:1 (b) 1:2
50. ST (J) ATE § : (©) 2:1 (d) ==
(@ AR ol 1 (b) A AR A If the ratio of potential energies of bodies of
() ufFa 3R 35 F (d) I IR Fd Fr mass m and 2m is 1:2 then the ratio of their
Joule (j) is the units of heights from the standard plane will be:
a. Work and energy b. Work and power (a) 11 (b) 1:2
c. Power and energy d. Force and work (C) 2:1 (d) Zero
51. mmWZOkgmmmwaﬁéﬁﬁ 56. e AT F FaT AT 8
AT w50 m TeaT ¥ T¥ed - T F () (b) are
ﬁmﬁﬁm%mwmm (C)W (d) s ¥ P
(a) 200 J (b) 2000 J Newton metre is called
w i :
(c) 1980 J (d) o (a) joule (b) watt
A porter carrying a 20 kg box on his head = | d) N £ th
walks 50 m on a horizontal platform. The (c) Pasca () None of these
work done by the porter against the force of 57. 1kg & a&q # aifasr a1 2 S a9 grlt I«
gravity will be: 36T AT ‘ .
(a) 200 J (b) 2000 J (a) 9.8 #IAHs gllll  (b) 2 /s g
(c) 1980J d) oJ (c) 4 #ass gl (d) 8 H/AHs gl
52. r{ezﬁ ¥ 2 A i 39 W = Nz fr Ryl The kinetic energy of a 1 kg object will be
FaT 98 J[ § IR qedl Y WA F AAH WG 2 joules when its speed:
AT 1T A [R5 F1 geqa e fraar & 2 (@) Will be 9.8 m/s
(a) 49 kg (b) 10 kg (b) Will be 2 m/s
(c) 5 kg (d) 1kg (c) W?II be 4 m/s
The potential energy of a body at a height (d) Will be 8 m/s
of 2 meters from the earth is 98 joules if the 58. S o ¥ av] F A1 T AW weE, 3@ T &
standard surface of the earth is considered. & W T T T g ¥
What is the mass of the body? (a) YollcH (b) FOTcHSR
(a) 49 kg (b) 10 kg (c) =goIdH (d) [
(c) Skg (d) 1kg The work done on an object by a force
53. SR geOATT F &Y Nz wAw: 3v 3k 2 v & Ao which reduces the velocity of an object is:
¥ T ¢ &, ar 3adr aAfasr ST F AT g (a) positive (b) negative
(a) 9:4 (b) 3:2 (c) Minimum (d) Zero
(c) 4:9 (d) 2:2 59. frell a¥g W o arer welt wat ¥ weTeHS FH
If two bodies of equal mass are moving with g &1 W $1 wfasr Fit:
velocities of 3v and 2v respectively, then the (a) weamm (b) weam|
ratio of their kinetic energies will be: (c) 3mRafda wefi Il g1 See
(@) 9:4 (b) 3:2 All forces acting on an object do positive
(c) 49 (d) 22 work. Kinetic energy of the object:
54. 2kg ¥ TEJ A AfAS FAT 4 S a9 g I« (@) will increase
3T AT . ’ (b) will decrease
(a) 9.8 = /.@30_5' g (b) 2 /@T’h_?' graf| (c) will remain unchanged
(c) 1 # /Asks| geltl  (d) %, #A /AFs| gl (d) will double
HEfT-9 (f=Tr) (132)




60.

61.

62.

63.

64.

HefT-o (faarm

UTAT F MAE T 35 3% F g &

(a) TSt Sl (b) TSt Far

(c) &t Fair S Foll g
The boy sitting at Golghar in Patna has
(a) Kinetic energy (b) Potential energy
(c) Both energies (d) Neither energy
¥a 3 Reyme afger vfar &1 F:

s 3rfeer afdr B

T gfeer i g1

o ar mfeer, 7 feer B

$hdel Ueh TET gl

Force and displacement are vector quantities.
Work is

a. a scalar quantity

b. a vector quantity

C. neither a vector nor a scalar

d. only one number

freY aifaefier AT &1 do1 3mem FF T 3R
IfAST FoIT a S § :
(b) erIreh

(a) 3melr
(c) dlst (d) =tars

By halving the velocity of a moving body its
kinetic energy becomes:

(a) Half (b) Double
(c) quadruple (d) quarter

wF Rz F BT Ao R & 5 der & g

oo oo

66.

aF ST 19T &1 S FT JOFIH AT e 67.

9

(a) g & 3T §T & FR H IR @IdRT
ST Bl

(b) TAUZ FI AT doT R f@EHRT J7T &l

(c) Wus & &fdd TAGT Wehell Tdg W
f@aerRT Srar B

(d) Bos = &fdsT FAGAT F@S' Tdg W
&g Srar B

A body is moved in different directions to a

distance of 5 metres. The maximum value §8.

of work will be done when-
(@) The body is moved vertically upwards
(b) The body is moved on an inclined plane

(c) The body is made horizontal plane
smooth

(d) The body is slid on a horizontal plane
and a rough surface.

A Rus &1 gegaAeT wAW 10 I 3R 20 TH

¢ YT I AT g1 3AH WA FT eI :

(a) 1:2 (b) 1:4

(c) 1:8 (d) 1:16

65.

69.

The masses of two bodies are 10 grams
and 20 grams respectively and their velocity
is the same. Ratio of momentum in them:

(a) 1:2 (b) 1:4

(c) 1:8 (d) 1:16

frelt avq W oo g weft Tt F gEnr fmar
AT Fel P gt ¥

(a) TS o # IREdT F R

(b) Tf¥FH Fo # IRAdd & SR

(c) =RUTcHS

(d) &eIrcHs

The total work done by all the forces acting
on an object is:

(a) Equal to the change in kinetic energy
(b) equal to the change in mechanical energy
(c) negative

(d) positive

(c) 15 J (d) 56 J

A force of 7N is acting on an object. The
object is displaced 8 m in the direction of
the force. The work done will be-

(@ 74J (b) 8J

() 15J (d) 56 J

10 kg SSIAT $T TH aFJ S €A & 6m HI
3O 9% Io/™T AT 2 ?ﬂ-—cr i yfdsr s
fraelt gref?

(@) 180 J (b) 588 J

(c) 5880 J (d) T PS 8T

An object of mass 10 kg is raised to a

height of 6m from the ground. What will be
the potential energy of the object?

(a) 180 J (b) 588 J

(c) 5880 J (d) None of these
yay # At B # F M- FRa g 2
a. ufas T b. arfasr Far

c. FSHI ol d. Erafas Far
Which energy is stored in the stretched
string of the bow?

a. potential energy b.
c. Thermal energy d.

kinetic energy
Chemical energy

B—crwa’tgﬁgcm#%
a. fufas o
b. Jfast Far

c. T&fds Fat 3 aifas Fa




d. saAH IS ET 2.
The boy running on the roof has -
a. potential energy -
b. kinetic energy
c. potential energy and kinetic energy
d. none of these
70. FST FT AEANAS AHF g-
a. el b. dre
c. faheliare ger d. &#H F5 o
The commercial unit of energy is- 3
a. joule b. watt )
c. kilowatt hour d. none of these
IeX-
Answers To Multiple Choice Questions
(98 dofous el & ITR)
H a @ ¢ B3 b @ a () d
© d @ d ® a 9 a (10) b
(11) ¢ (12) b (13) b (14) a (15) d
(16) ¢ (17) ¢ (18) ¢ (19) a (20) ¢
21) ¢ (22) d (23) ¢ 24) c 25 b 4
26) d (27) b (28 d 29) b (30) d 3%-!1’-
(31) b (32) d (33 34) a (35) a
(36) a (37) a (38) d 39) a (40) c
(41) a (42) a (43) a (44) a (45) ¢
46) d (47) ¢ (48) ¢ (49) b (50) a
1) d (32) ¢ (53) a (39 b (55 a S.
56) a (57) b (58) b 59) a (60) b -
(61) a (62) d (63) a (64) a (65) a
(66) d (67) b (68) a (69) ¢ (70) ¢
Very Short Answer Questions
(erfa org Sag UwA)
1. 9= & foedior @ g7 &9 Fga § & s
T g7
- od Rl a8 W g ot 3 98 9 I oI g,
g Renfg & Y & Fea & B F fhar 4w
I
From the point of view of science, when do 3tR-
we say that work has been done?
When a force is applied on an object and that
object is displaced due to the force, then we ¢,
say that work has been done.
HET-9 (G311 (737)

o9 Pl aFd W dIAardl 99 $HS fATyTe A
e & & af fFY T I FT FoF AT

W = FS
8T W = &1 F= gof 3R S = faTamga

Write the expression for work done when the
force acting on an object is in the direction
of its displacement.

W = FS

where W= work F= force 3R S =
ment

frelt a%q & 5N FT o T 30 aferefier fomar
m%luﬁaﬁmmﬁaﬁrwmﬁ?
mmmmﬁ»—mmmmw

O (Fifh el aFd W a0 oFle & 38
Fm%ﬁqﬁaéﬂm%asﬂmmw
ST #1)

An object is made dynamic by applying a
force of 5N. What will be the work done if
the object returns to its initial position?

Zero (because by applying force on an object,
its position changes, only then it is considered
as work)

1 3 (J) : afenfa #
Waamaﬁragnm%a’rua?—amé?aa
ZaNT oo $T T F UE X Feara g

Define 1 joule (J).

One joule is the amount of work done by a
force of one Newton in moving a distance of
one meter in the direction of the force.

qzﬁ%amaﬂruﬂﬁﬁmmwm
Waamﬁﬁlmmﬁmm?

%mwmal—qm Fifeh 3YIUE W ITdcd
I 3N 3EE HT QEAS gAA Uw-gEe &
o¥ad gid gl

How much work will be done by the force
of gravity on a satellite revolving around the
Earth?

The work done will be zero, because the
force of gravity on the satellite and the dis-
placement of the satellite are always perpen-
dicular to each other.

el avg T TOr T B FHFAT § AR 3@ W
FE a0 M FT W & FIT AT WY TeAd § ?
TASY F4AI?

g, WAd § Fifeh Ife fohell a&q X oferaAarel
Toft gt 1 gROTEAT ( resultant) %ITE’THTER—T-T
T X0 8 = Blam |

The acceleration of an object can be zero
even if many forces are acting on it. Do you
agree with this?

displace-




Ans-

©

HefT-o (faarm

Yes, agree because if the resultant of all the
forces acting on an object is zero then the
acceleration of the object will also be zero.

et avg #1 afas 3ot & A swow @A
Ek = 1/2mv2

Write an expression for the kinetic energy of
an object.

Ek = 1/2mv?

fed 4T 21

i sh1s FHT H R T FR7 A AFT (Pow-
er) dgd &1 37T ATFT FI FA T AT

What is power?

The work done per unit time is called power.
That is, power is the time-rate of doing work.

1 are afFa 1 ReERa #

I F S (J) F IR FFHT @3 (s) FH AT
IR R A AT T A o Ui AhE (Fhd
Jis) BT | S 9T FwUs & e & dwtae
are & WFEAT & d1C (Watt ) el ST &, forae
Hohd W g1 are afdd &1 S| A &1 3 1W
= 1jls.

Define 1 watt.

If work is measured in 'Joules' (J) and time
is measured in seconds (s), then the unit of
power will be Joule per second (noted J/s).
Joule per second is called Watt in honor of
British scientist Watt, symbol of which is W.
Watt is the Sl unit of power. Hence 1W =
1j/s.

1 freliare =er (1 kWh) @ aftsmr &)

1 fFeliare (kw) T X & 1 8¢ & TT ol 1
feltare ger (1 kWh) @gardr 2l

Define 1 kilowatt hour (1 kWh).

The energy spent in 1 hour at the rate of 1
kilowatt (kw) is called 1 kilowatt hour (1 kWh).

Short Answer Type Questions
(org S yw)

I g T [HHl IgE W IHIAT dgd FeArar
¥l 3E I P T4 T9T AaT § ?

S ATeleh dTgs] ol UgIal W Jeldl § d9 dgel &l
Tyfast FaT 396 afast Far Hr HAd W ggdr
g1 3 eufae sof 7 afg & srer afas sor
A FHE T QT T F o aTeld aTe AT ATl
F FoT &T B

When a driver drives his vehicle on a hill.
Why does it increase its speed?

When the driver drives the vehicle up a hill,
the potential energy of the vehicle increases

{135}

at the expense of its kinetic energy. There-
fore, due to increase in potential energy, the
driver increases the speed of the vehicle to
compensate for the loss of kinetic energy.

qFd ¥ ¥ fra Rz i afae Fat
TMER F7 @l et ¥ FT TE FAT HATT
| F1 Sedud FIAT §? FROT Iad|

g Foil TLEUT & FIT FT Soodd 8T HLl
g1 7 w9 ¥ v Rz f fufas sa, afas
Tl A FIART @ S &

The potential energy of a freely falling body
continuously decreases. Does this violate the
law of energy conservation? Give reason.

The body does not violate the law of conser-
vation of energy. The potential energy of a
freely falling body gets converted into kinetic
energy.

9 3T FEfher gad § a sia-Fla- @ FaTHt
& TR g §?
Jd &H Tisfhe god g df gART - ofat A
o o o i B AR B &
IR Y 50 Fom & asfha & Tl &I AAfdsT
Foll 9Ted gl &1

What energy transformations take place
when you ride a bicycle?

When we ride a bicycle, the chemical energy
stored in our muscles is converted into chem-
ical (mechanical) energy and then from this
energy the wheels of the bicycle get kinetic
energy.

T deil doq JAAC &1 30 THA H gAae Far
qRad=l &1 qoieT H|

T & afaw For @faa T/ g1 S99 god
STeIclT &l ag) TEieteh Jott fdegd Faoit & &9
#ﬁ?ﬁwwﬁmﬂﬁﬁwr%ﬁaﬂ?m
ol A doldr gl

A battery lights a bulb. Describe the energy
changes occurring in this process.

'‘Chemical energy is stored in the battery.
When the bulb burns, the same chemical
energy is converted into electrical energy and
then this electrical energy is converted into
light energy and thermal energy.

J9 g7 frdl T Al & Meld ' T HT o
ST BISd § dl I alelel H¥d oordl §1 FaH
gara FAT IRAd«l Y T=GT FY MNeld IS
TAT TRUTd RN IEEdT F ¥4t 3 Sar &7
3Hdd: SHEAT FaT T 7T &l 872

S WA el & Meds fAard (Vaccum) &
aleleT T § O Rufas zar ik afas sar
F ENAR RAfAST Foif # FUecRor gar war
¢l Weq el H Fol ATAH Fol I 386
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HefT-o (faarm

oy

3dd: S AT 9ATd Ieleh [AUH FHI Aaem
3T ST

When we move the bob of a simple pendulum
to one side and release it, it starts oscillating.
Discuss the energy changes taking place in
it. Why does the sphere come to rest after
some time? Ultimately what is its energy use?

When the bob of a simple pendulum oscillates
in a vacuum, the potential energy and kinetic
energy keep getting converted into potential
energy. But the total mechanical energy of
the sphere i.e. the sum of its potential energy
and kinetic energy always remains constant
(principle of conservation of energy). But
when the sphere oscillates in air, during the
process of oscillation, while working against
the friction of the air, its energy gets con-
verted into the form of thermal energy and
ultimately after some time the sphere comes
to rest.

ot A TE NS WA Saa §WT FE g W
140 N 9« @amTelt &1 Sem arm @ 15 m oar 8
QA Y a1 Y SAde FA fhaer FF fFar w=aw 2
fopar arar s = o x gt

g = 140 N

gl = = 15m

T 3T FT = 140 N x 15 m

= 2100 Nm = 2100 J

A pair of bulls exerts a force of 140 N on a
plow while plowing a field. The plowed field

is 15 m long. How much work was done in
plowing the length of the field?

Work done = Force x Distance
140 N

Distance = = 15m

Work done = 140 N x 15 m

= 2100 Nm = 2100 J

Force

Long Answer Type Questions
(erfa org Sa™ UeA)

F, afFa 3k FaT # Qe F

S - ST IS aEq Rl o7 & g & HefT
TIdl § I PR &9eeT 3T gl orar &l IS
FET W IRTVT aof F g 3R a&d canr oo

Ans-

2.

W = Fs g1 &1 & #9% 5ol (J) & gl
FAT - H Al HT &TAAT F ol Fed gl Fom
&7 AS # S (J) g g

afFd- ufd s (Thieh) 7T # 6y T S &
afFa Fed &1 AfFd & AFE are (W) gxar B

Differentiate between work, power and
energy.
Work :- When an object moves under the

influence of a force, work is said to be done.
If the force applied on the object is F and the
distance covered by the object in the direction
of the force is S, then the work done is

W = Fs, the unit of work is Joule (J).

Energy - The ability to do work is called
energy. The unit of energy is also Joule (J).

Power- The work done per unit time is called
power. The unit of power is Watt (W).

AT FaAT & T FAT FASAA & AfAsT Foll &
T v ges yred F

et Fotl- fonell aIfeiier a&q & ure & &iel
HI I &THAT T & 39 TS Foll Fgd & Ia-
q @l g el aifaeler gar, sRa &

o

-Q' ®

A

*r =

AT &, m gTAT & Mg W F g8 T aar
¢ ooa ™us 7 a 0T 3cde giar gl fTug
&N AT s g T A & dIg v g SIfal gl 31,
IRfFHS 9T - u = 0, 3ffedd AT = v 0T = a,
gl = s, 9 = F 316, & = 9 gt (faeumde)

maxs ('F =

ma)

ms.v3/2s

Y2 mv?

s X forar = I8 & afasr e & & &
@

31 Afds Far KE =% mv2

What do you understand by kinetic energy?
Derive an expression for kinetic energy.

#r Reer F a7 Hrerr qr s &, 0T #F  Ans- Kinetic energy- The ability to do work pos-
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sessed by a moving object is called kinetic
energy. For example, a bullet fired from a
gun, moving air, water falling from a waterfall.

38 H far 3 s = 9o x 3T
feufasr = PE= m gh

- 3. What is potential energy? Find an expression
F for potential energy.
m Ans- Potential Energy - The ability to do work in
an object due to its position is called the po-
A B tential energy of that object. Such as a piece
P s > of stone kept on a mountain, a clock spring,
water collected in a tank at some height.
m
Suppose, a force F acts on a body of mass A &
m which produces an acceleration a in the
body. The velocity of the body becomes v
after covering a distance s. Now, initial ve-
locity - u = 0, final velocity = v, acceleration =
a, distance = s, force = F. Now, work = force me 7 -
distance (displacement)
=Fxs=maxs ('F==ma)
= m. (as) ----- (1) ’(;If” FTITTT 7
Since v2 = 02 + 2as, .
2 as = \2 Expression- Suppose An object of mass m
situated at height h from the earth's surface.
a = vi2s The weight of the object at this height is mg.
Putting the value of a in equation (1) Works downwards.
= ms.v2/2s potential energy of the object
=V mv2 = work done against gravity
This work done on the body remains in the Work done in lifting = force x displacement
form of kinetic energy. Potential energy PE= mgh
3. Fufaw ot 7w ¢ fufasr 391 & BT @& 4. 20 kg & Pt geowa & avq W a9 oo
TAH gIod | 3F AT F 5 AT Uiy Vs @ 2 Aew ufy
3R- Tufdst Sl el a&g # 3@hr Tl & sror 53 X G A1 99 ganr @ene v afas
mmaﬂﬁﬁmaﬁ?ﬁ%?@rmaﬁrﬁ FAT FT IRFa AT
wm%@raﬂ?ﬁmﬁgﬁ%ﬁ - Y w1 Ee m =20k
R 3RfAS 39T u = 5ms
. _ p
cHofe- HAT fh m GedAE & aeq gEdr HiG# F9T V = 2ms ‘
T ¥ h $O W UG ¥ 3@ FOE W I carT fRar T ¥ W = afas Fer H
& F AR mg A &1 AR aw‘l'éfr gl gRac
— =% mv2 - 1% mu?
A p = % m(v? - W)
= % mv2 - Y2 mu?
= % m(v? - u?)
mg 1 e = % x 20 (22 - 52)
= 10 (4-25)
=10 (-21)
. 55
FITITIIIIITIIIT -210J
FUTeHT (-) Feg sdenar § fF s i &
aeq &1 f&ufasr sei faudra fgem & oot @1 § | 3ruTd fave 3R
= TGl & e TG A ST
HET-9 (G311 (757)




By applying an object of mass 20 kg, its height (h) = 5m
velocity was reduced from 5 meters per
second to 2 meters per second. Calculate
the kinetic energy exerted by the force.

Mass of the object m = 20 kg

Gravitational acceleration (g) = 10 ms? Poten-
tial energy of the body Ep = mgh

40 x 10 x 5
200 j (joules)
Distance of half way = 2.5 m

Initial velocity u = 5ms-’

Final velocity V = 2ms™'
_ S 2as = v2- u?
Work done by force W = change in kinetic

energy 2x 10 x 25 =v2-02

= % mv2 - 1% mu? 50 = v2

= % m(v - w?) Hence v? = 50

= % mv2 - % mu? Kinetic energy of the body at a distance of
2.5m = Yomv?

= % m(v? - u?)

= % x 20 (22 - 52) =2 x40 x50
= 10 (4-25) =20 %50
=10 (-21) = 1000 joule

- 210 J

The negative (-) sign indicates that the force
is acting in the direction opposite to the mo-
tion. That means it is moving towards rest.

40 kg GSTATT T TF [T e4TdAr A5m Y FA1$
d& 3T 1T &1 3qh ufasr For fraer 82
I s & AFa & & ORa fer s ar o=

Far$ (h) = 5m
TRcdIT aloT (g) = 10 ms? U3 T Fufdst s
Ep = mgh

40 x 10 x 5
200 j (&)

3 X FT gl = 2.5 m
2as = vZ-u?

2 x 10 x 25 v? - 0?
50 = v?

3Ad: v = 50

2.5m &1 gt W 3 & aifdst Feit = emv?
2 x 40 x 50
20 x 50
1000 J (Sfe)

A body of mass 40 kg is raised to a height
of 5m from the ground. What is its potential
energy? |If the body is allowed to fall freely,
calculate its kinetic energy when the body is
exactly halfway. (g = 10 ms™)

Mass of the body (m) = 40 kg

HefT-o (faarm (723)






