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Work Energy and Power
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WORK | ST

 Work is the energy transferred to or from an object via the application
of force along a displacement.

- F AT F WY g F HqUAT F AeIHA § FA awqg A @
IFY TAEERT Y T For &1

 When a constant force “F” acts on a body & the body moves in the direction
of force applied, then the work is done.

.+ I TH B I "F Rt Oz W ™ Frar g 3R Az dne v a9
#r fgem & gerar 8, @ FF Q@ & S g



N

By: Kanchan Sharma £

* Mathematically, W =(F cos 0) d

ITOTNT T &, W =(Fcos 6) d
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*  Where, 0 is the angle between line of force and line of displacement.
. STgl, o9 ¥&T 3R ey @ & dfiT F1 Fior g
 Work is a scalar quantity. | S TH e ufr %‘

« SI unit%!s N-m, which is also called Joule. | SI 3HTS N-m g, o ofel it @gr
I

* In CGS system its unit is “erg”. | ST YoITell & 3T FHS “T” B

° 1lloule=10"erg |1 S[cT = 107 373t

o Watt-hour(Wh) is also a unit of work. |aTe-geI(Wh) #t & I tF sHE B
e 1Wh=3600J

 1KWh=3.6 x 10°J
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* POSITIVE WORK: The work done on an object is said to be positive work when force
and displacement are in same direction.

* And, if 6 < 90°, work done is positive.

* Example: When an object moves on horizontal surface, force and displacement acts
in same direction. So, work done is positive.

* An apple falling from a tree, Kicking a football

 Lifting a book, Pushing a box etc.
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* NEGATIVE WORK: The work done is said to be negative work when force
and displacement are in opposite direction.

* And, if © > 90°, work done is negative.

* Example: When an object is thrown upwards, the force of gravity is in
downward direction whereas displacement acts in upward direction.

* Braking a vehicle, Friction on a sliding block, Buoyant force on a drowning
ship etc.
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Displacement

Negative Work
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ZERO WORK: The work done is said to be zero when force and displacement are
perpendicular to each other or when either force or displacement is zero.

Example: When we hold an object and walk, the force acts in downward direction
whereas displacement acts in forward direction.

Pushing a wall, Sleeping, Earth revolving around the sun, Sitting on a chair etc.
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| Figure 4.3 Different cases of zero work done
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Energy

* ltis the%capacity of a body to do work. | I8 frdl T Y FI FA i
&THCT ¢

e Sl unit- Joule | TH3MTS SHIS- ol el

. Commerual Unit (Electrical) = Kilowatt hour (KwH) | giofods SHS (ﬁa'f-l?l')
= fellare ger (KwH)

*  Energy in food : Calorie (1 Calorie = 4.2 joule) | M7 # FSAT : HAlY (1
am’r?r 4.2 [

* There are mainly two types of energy- | FoAl HEId: al YR T gt %’-
1. Kinetic Energy | aTfast ST
2. Potential Energy | Feufasr 34T
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* Kinetic Energy I?I'Fcﬁl' _ﬁiz Kinetic energy is the energy an object due to its
motion.M%ﬁrmﬁﬁwﬁm-—cga?rmﬁra:wwmﬁmzﬁaﬁﬁ%l

* Itis a scalar quantity. | IJ& T& 3feer ufr .
* Unit: kg m?/s? orlJoule | STFI?: fRaT m2 / s2 49T STl

2

1
. KE=imy? = -
2 2m
Where p= momentum, m= mass, v= velocity | Eﬁ’ p= WT, m= GSIHT, v=adr

* Eg: A person walking, a soaring baseball, a crumb falling from a table and a
charged particle in an electric field. | 3GTgY0T & foT: e afdd I @I %,‘
U 33l E3M dWdld, U A ¥ AT g3 gohst 3R v fega e &
TH ARG HT| >

* Kinetic energy depends upon speed, mass and velocity. | afasr Fa1 I1fq,
GSTATT 3T 397 W AT 3 gl
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A moving car A person walking Kicking a ball
i
‘ % L v.'.’
7
Newtons cradle A flying bird A rollercoaster

demonstrates potential
energy of one ball into
kinetic energy
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Potential Energy | RUfast 34T itis the energy that is stored in an object
due to its position or condition. |

?wm%mmﬁﬁmmﬁmmﬁa;mmm
|

*  P.E.=mgh
*  Unit: kgm?/s? or Joule | S&HT1S: THIAT m2/s2 AT ol

* It does not depend upon the distance travelled by the object, but on the

displacement. | I§ ¥ G@RT T HT ¢ g W Ql, diedh AFyHaT
st wXar ¢

 E.g: Strechning a rubber band, Winding the keggof a toy, water stored in a dam,
falling of a body from height etc. | S T Y é?ﬁﬂ, f@ala dr g

HI A, a1 # AT 961, 3¢ F Rl s F1 Pem snfe
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Collision | §Hec

* A collision happens when two bodies come in direct contact with each
other. In this situation, the two bodies exert forces on each other for a
short period of time.

- TFRY a9 Bl ¢ o9 ar s & & WY Fuh A 3T &
feufar A, Q) 9T 913 97T & W—a;a%wasrmn?ﬁg\q

* The energy and momentum of bodies interacting undergo a change as a
result of the collision.

.+ THUT & INUMATIET RER FAT 3 arar st fr Fa1 3 afa
# aRader g 21
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* There are three types of collisions as follows: | W fArafa@a die
YhR & gd &

a) Perfectly elastic collision | IcITFY HUCE
b) Inelastic collision | 3TYATEY HEEE
c) Perfectly inelastic collision | tl:ﬁ' ATATFY H‘El'c':?
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Perfectly elastic collision | IcdTEd m : The kinetic energy before the collision is
equal to the kinetic energy after the collision. | TFHT & Uga $r afdsr Fa,
cFRY F 91 T AfAST FAT F T gl 2

E.g: The collision between the atomic particles. | S IATI] ST & fiT THUT|
* The linear momentum and the kinetic energy of the system remain conserved.
- RFew &1 ¥« w3 3k afae 9T i@ w2

Inelastic collision | T9cITEYT m : The kinetic energy before the collision is not
equal to the kinetic energy after the collision. | C&FehI d g T afas Far,
SFRT & dI¢ A AfAS FaT & SUaR AT gt 2l

E.g: The collision between two vehicles on a road. | S s I ql qIgal & 9
cFh]|
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Perfectly inelastic collision | qul YT Y W In a perfectly inelastic
collision, the two bodies stick together and move with the same velocity after

the collision. |qﬁmm:ﬁr al U 3mua A Rys I ¢ 3R
TFRY F 91 AT AT F T 8

E.g: The firing of a bullet that is embedded in a wooden block.

ol: TS F ed A U gg el 1 T
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Inelastic :
Kinetic energy Some kinetic -
W
conserved . energy lost.
~ 3
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Completely inelastic :

Bodies have some
final velocity .

Elastic :

A B
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Power | 2fdd

* The time rate of doing work is called power. | HT FlA T AT T &l
AafFd Fed gl

. Itis a scalar quantity. | I8 TH 3ifeer uf?r §.

work done joule
*  Power =— =
time taken sec

* 1 Horse power = 746 watt | 1 3TQa'Qlﬁ'_cl' = 746 dic

* In CGS system unit of power is —2 o | Hdhed quirell A ATFa v EH?I? ergls
ec %’

= Watt
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Work-Energy Theorem | F4-Fal 93T

 The work done by all the forces acting on a body is equal to the change in

Kinetic Energy. |ﬁmﬁﬁ3wmaﬂﬁmsﬁ¢raﬁalﬁm’raamﬁm
AT F AT FaIT H IRAdT & W& T ¢

* Work done, W= Change in KE=AK
o« fFAT AT F, W= KE=AK H gRade
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Law of Conservation of Energy | 5T HI&9T &I

* |t states that, “energy can neither be created nor be destroyed, but it can be
fp, "FT A
Th

transformed from one form to another”. | 3"\'1'# chel Il
Al ST ST hdT € 30X o & oI5 fFAT ST T &, dfdheT @

¥ g & A gRafda fFar s g&ar 8

Lo ~ Potential energy
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Energy Transformation & Associated
Equipments | 35T IRadd 311X Ha8d 39T

Equipments Transformation

Solar Cell Solar Energy into Electrical Energy

Dynamo Mechanical Energy into Electrical Energy
Microphone Sound Energy into Electrical Energy
Loudspeaker Electrical Energy into Sound Energy

Candle Chemical Energy into Light & Thermal Energy
Heat Engine Thermal Energy into Mechanical Energy
Musical Instruments Mechanical Energy into Sound Energy




By: Kanchan Sharma Kgb %
1. The rate of doing work is called ? | FTT FIa T T Hgdldl
?

a) Force | el

b) Acceleration | cdI0T

c) Power | ATFd

d) Displacement | faTUTIsT
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2. Which is the type of collision in which both the linear momentum
and the kinetic energy of the system remain conserved? | dg

T HiT T YPR & o @H gorrelr & M@ afa 31X afaer
Fal gl FI&T el 872

a) Inelastic Collision | SR ThiId

b) Elastic Collision | JZI'I?:IC\??T Cehy

c) Destructive collision | TAAT2RRT TFhI
d) None of the options | 315 T AdeT 8!
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3. Collision between marble balls is which type of collision? |
TIHATAT Y 61 & T Tad 5T YFR HT THT 872

a) Inelastic Collision | SelIER THIT

b) Elastic Collision | m&ﬁ CFh

c) Destructive collision | fAeITAHRRT TFHT
d) None of the options | 15 #I AFeq sTel




By: Kanchan Sharma )(/.‘b %

4. The energy possessed by the body by virtue of its motion is known

as? | frdl ﬁ'ﬁﬁ’ﬁﬂ?mﬂmﬁ‘f?ﬂw
gl STdT 87

a) Chemical energy | THTIT ST
b) Thermal energy | A Fall
c) Potential energy | FRUfasT 3=T
d) Kinetic energy | 3TfasT FaiT
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5. Find the potential energy stored in a ball of mass 5 Ifagrp[aced ata
I;_g%ht of 3 m above the ground. | STHIT & 3 HleT &I FAE W

5 AT gcTATT T T 9 # FIgdd ufasr Fa1 A
ST
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6. What is the power utilised when work of 1000 J is done in 2
seconds? | STd 10001mm2mﬁq§mm%a’r

fraet @ ST 399191 AT STaT 872
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7. An electric heater of rating 1000 W is used for 5 hrs per day for 20
days. What is the electrical energy utilized? | 1000 W Ife3T FT TS
fagga geX 20 oAt o= 5 g 39T fRaT ST g
39T Y S arelt g St 4 872
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8. A ball moves in a frictionless inclined table without slipping. The
work done by the table surface on the ball is | T 3¢ gyor d?ﬂ?a['
! g5 AT W faar fpuar o 81 AT i Gag @I

¥ fRdT =T FRT

a) Negative | dPRIcAD

b) Zero | [T

c) Positive | HhRIcHD

d) None of the options | 15 #I AFeq el
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9 If a force actln? on a body causes no dlsplacement the work done

?
a) -1
b) 1
c) O

d) Infinity
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10. What are the various factors affecting kinetic energy? | afrer
FoIT I IHITAd ¥ aTd [AffeeT FRE ST %?

a) Mass | gedHATT
b) Momentum | TdaT

c) Velocity | @4T
d) All the above options | 390Fd T [AFeq




By: Kanchan Sharma )(.‘b %

Questions Option
Que.l C
Que.2 b
Que.3 b
Que.4 d
Que.5 147.15 )
Que.6 500 W
Que.7 100 Kwh
Que.8 b
Que.9 C

Que.10 d
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