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Work Energy and Power
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WORK | &4

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

- P fORITT & |14 §@ & WA & A1H ¥ fhdl a5 | a1 39
RIHITRT B TR W?f% |

* When a constant force “F” acts on a body & the body moves in
the direction of force applied, then the work is done.
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- Mathematically, W =(F's cos 0)

T U, W =(F's cos 0)
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Where, O is the angle between line of force and line of displacement.

STgl, 8 T ¥ 3R IRy 31 & St ST P3|
Work is a scalar quantity. | H'TI'&W 3ffe=r AfR %

SI unit is N-m, which is also called Joule. | SI WI% N-m §, ﬁl’\ﬁ% it waT
Cldl gl

In CGS system its unit is “erg”. | %ﬂvﬂwwﬁrﬁwﬁw@ “QTf” %I

1 Joule = 107 erg |1 9@ = 107 3T

Watt-hour(Wh) is also a unit of work. |?:I'IE'-FiET(Wh) Wt & #1 W%ﬂﬂ%%l
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.
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And, if © < 90°, work done is positive.

3R, Ife 0 <90°, dI fraT T FT APRTHSP §l
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- Example: When an object moves on horizontal surface, force and
displacement acts in same direction. So, work done is positive.
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- An apple falling from a tree, Kicking a football

- TP 99 Us 9 R ¥91 8, U® Pedld of fbe ARAT

- Lifting a book, Pushing a box etc.

- ToodTa ISTHT, IaT YT 3T |
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- NEGATIVE WORK: The work done is said to be negative work
when force and displacement are in opposite direction.

.- APRTIAP B 9d g 3N fawurg= faudia fazn | g O fooar mar +rd
TPRIHD BT HgATdl 2|

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

- 3R, afe @ > 90° g, ai frar a1 1 HFUTHS B
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Displacement

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

- ISTEXI: &1 3R B! STl & i i a1
mm?ﬁﬁé%@wﬁmm%% a«

- Braking a vehicle, Friction on a sliding block, etc.

- T a8+ B S T, TPaaq aret st uR gy S|
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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.

HY: IR AR TH IR & foema=
%mﬁ%wwmf A E1 A T e o N

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

w:mm@ﬁj&gﬂﬂ%%ﬁwﬁaﬁwwmﬁ

- Pushing a wall, Sleeping, Earth revolving around the sun, Sitting on
a chair etc.

SR &1 YTHT AT, TIH1, Tt BT P4 & IRI 3R gHAT, T R 9647 3Mfe |
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| Figure 4.3 Different cases of zero work done
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Energy

- It is the capacity of a body to do work. | g fedl IR ot & rd
B B GHAT B

- SI unit- Joule | TI3(TE SHIS- [
- Commercial Unit (Electrical) = Kilowatt hour (KwH) | aIforfeue®

(fagga) = HeT (KwH)
. gner%'y in food : Calorie (1 Calorie = 4.2 joule) | HioH H Sl :
(1 %Eil'\‘l = 4.2 v[d)

. The%e are mainly two types of energy- | wrfa'@?r: &l YR &I

1. Kinetic Energy | TSt Sl
2. Potential Energy | fRuferst gt
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- Kinetic Energy ITIﬁITr[ W’f Kmetlc enerFy is the energy an
a_légrct due to its motion. & SR fHeq
I

- It is a scalar quantity. | Yg Udh 3rfe=T iR %
. Unit: kg m2 / s2 or Joule | P15: fHUT m2 / s2 T [

p
[ ] —_— 2 —_— —
KE= va 5
Where p= momentum, m= mass, v= velocity | SIgl p= '\‘:Ioall, m=

SOH, v= dT




By: Kanchan Sharma )(.)) %

Eg: A person walking, a soarmg baseball, a crumb falling from a
table and a charged particle in an electnc field. | ScloXUl & ﬁnz [

ST, TP O o R 3R
E‘ aﬁwqiwgmﬁggr{ Uh g3 gl 3R TH

Kinetic energy depends upon speed, mass and velocity. | G
St i, SHTA gﬁ?éﬂuﬂ%&k |




N

By: Kanchan Sharma £

& &

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 | fRufast I&i: It is the energy that is stored in an
object due to its position or condition. |

Ug 98 ol ¢ ot fredt avg # Sue fRufa a1 FRUf & R Judia gidt 21
- P.E.= mgh
 Unit: kg m? / s? or Joule | ng: fHUT m2 / s2 T ol

- It does not depend upon the distance travelled by the object, but
on the displacement. | Wﬁ?ﬂﬁlﬂﬂﬂﬂﬁ@@“ﬂﬁ, al%
R R SRar g

- E.g: Strechmng a rubber band, Wlndlng the key of a to , wat
stored in a dam, falling of a body from height etc. |
e, R o T T ST

T, 74 § ST

3fe |
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Collision | 9dg

- 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.

el fis & e 9ud | 3md fRufa ¥,
aﬁ‘rw@%ﬁﬁﬁwﬂ%mg%ﬁ% % B
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Power | UG

*  The time rate o%doing work is called power. | BT B3I DI JHY
I

X B R Ped
- It is a scalar quantity. | 9g Udh 3rfe=r iR %

work done _ joule

- Power = — = = Watt
time taken sec

- 1 Horse power = 746 watt | 1 3[YIfad = 746 9T

- In CGS system unit of power is g | %ﬂvﬂwm?ﬁﬁ!zr%raﬂ
Eﬂv‘lé erglsec %
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Work-Energy Theorem | PH-SHul 1Y

- The work done by all the forces actln is_equal to
the change in Kinetic Energy. | $Id

mmmwmmmﬁmﬁww e

 Work done, W= Change in KE=AK

. foar T B, w= KE=AK ¥ uRad
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Law of Conservation of Energy | ol ARSI BT

- It states that, “energy can neither be created nor be destroyed,
but it can be transformed from one form to another”. | WT

w%g_éq?rg{ﬁq Wm%m Igulwnﬂw%

Potential energy

Energy in
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Energy Trans ation & Associated
Equipments | ﬁ% TdTtd SUD Ul

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 Mechanical Energy into Sound Energy

Instruments
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