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PHYSICS CLASS NOTES

Work, Power and Energy | BTd, Tfad 3R St

WORK / ®Td

R/
0.0

We define work to be equal to the product of the

force and displacement. / gH I B 99 3R

IR & UHTE & SRIER TR Hd B
Work done = Force X Displacement

forar T Rt = §9 x fwTue

Work done by force acting on an object is equal to
the magnitude of the force multiplied by the
distance moved in the direction of the force. Work

has only magnitude and no direction. /Waﬁtﬁ
T aTd 9 gRT fosa1 71 S 9 o1 G2 7 =efl
TE o8 § 7O 35U TTU @ & URAT F TRISR T |
g § dhae URHT gIaT &, fa=m 781 gl

Unit of work is newton metre (N m) or joule (J). /
Hd P ZBTs g Hiex (N m) I 9 (J) B

Work done on an object by a force would be zero if
the displacement of the object is zero. / Tt ayq
IR forelt 9 GRT fooan a1 S R 81T Al a%g i
o= g B

The work done by a force can be either positive or
negative. / dd gRI fear T B YATEE @
U Bl Tbdl g

Work done is negative when the force acts
opposite to the direction of displacement. / SId §¢]
fawuTom @t fe=n & fauRtd S &= § df fovam
BT FHUMTHD BT g

Work done is positive when the force is in the
direction of displacement. / SId dcf fa=ITg &1 fa=m
H g1 Y fopa e el eTeT Bl 2

If a force acting on a body has a component in the
direction of displacement, then the work done by
the force is positive because when a body falls
freely under the influence of gravity the work done

by the gravity is positive. / gfe et fis ) &1
HA T 9 B IR0 ot fa=n & HIE g g g,
@ S gRT fosan T SR 4ATES gl § i o
H13 S TS@IHyu & UHId § Jad U 3 fRar g
@ gRI a1 a1 w1 41 g g

When a body slides against a rough horizontal
surface the work done by friction is negative. / SId
PIS TG GG &fret Taag R e § o aefor gRy
foran T BT B g B

R/
0’0

When a body slides against a rough horizontal
surface its displacement is opposite to that of the
force of friction so the works done by the friction is

negative. / 9§ Plg fUs WRedt &fdS Tdg W
hgadr g dl ST Ao oy 5 & fAudid g
© =gy uvur g e a1 Sl BN giaT g

ENERGY / &ell

®,
0.0

Kin
0:0

An object having capability to do work is said to

possess energy. /| BT & B &I aTelt axg A
St gl g

Unit of energy is joule. Joule is also unit of work. /
Soll Bl 3HTS o ¢ | 5[ b1 B 3BT i B

Various form of energy are Mechanical energy,
Electrical energy, Atomic energy, Heat energy,
Light energy, Chemical energy and sound energy.

| St & faft@ =y gifie S, faggd S, tRAT]
G FHoll g

Energy can be transformed from one form to
another form. / 3ol &l Th U ¥ g w0 H
=UidRd fobar S dadl 8|

The sum of the kinetic and potential energies of an
object is called its mechanical energy. / Tt ayq

Fi o 3R RS SHwifert & A &) ITHt Fifd
ol hed gl

etic Energy | TTfeet et

Kinetic energy is the energy possessed by an
object due to its motion. / TSl Soll a8 Sl § ot
foreht avg o IT! A & HROT S B

The kinetic energy of an object increases with its
Speed. / et aq 1 TIfY & 1Y TS Sl gl 2
Example of kinetic energy are Falling coconut, a
speeding car, a rolling stone, a flying aircraft,
flowing water, blowing wind, a running athlete etc.
/ TS ol & ISR § ARG gai AiRgd, ao
YR ®R, Jebdl g3 IR, Iodl g3l faam, Jgar
TR, S8t g4, SredT g3 Qe e |

The kinetic energy of a body moving with a certain
velocity is equal to the work done on it to make it

acquire that velocity. / Udh fAfgd o ¥ nfaee s
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D1 AN St 3 97 I YT B o forg 39 R faby
T BT & SRIER Bl B

« An object of mass (m) moving with velocity (v) has
a kinetic energy Of%mvz. | SHHM (M) B T a%J

T (v) o WY TTHAH B Fores T1ferst Ftf 2 mo? §1
Potential Energy / fufaet St

« The energy possessed by a body due to its change
in position or shape is called the potential energy. /

o fiis ot fRufa a1 R & ufadd & SR ITH
fAfed Sl & fufas ol Fed

« The potential energy possessed by the object is the
energy present in it by virtue of its position or

configuration. / ol a%g & UM Aieg U St
! R a1 faa & SR IR I9H A SHoll
o

% An objectincreases its energy when raised through
a height. This is because work is done on it against
gravity while it is being raised. The energy present
in such an object is the gravitational potential
energy. / $dTs I 33T W a¥] 30T SHoif dgit g
THT 3T § i 39 SHWR I3 T TEQATHYUl
& fave ®rd fbar S g1 T axg & Hive el
Ty uT RS Foif B

« The gravitational potential energy of an object at a

point above the ground is defined as the work done
in raising it from the ground to that point against

gravity. /W%mewwaﬁﬁ
Te@HYU RIS ol &I Tearmyu & faems
T ¥ 3 fifg dF SR 36 | [ T ST & =4
H uRyTird fosar ST B

« The gravitational potential energy of an object of
mass (m) raised through a height (h) from the

earth’s surface is givenby m X g xh./qiapfﬁﬂﬂ_s’
¥ ST (TF) & HIEH ¥ IBTT U GHM (TH) B
T B! TeATHYT YUIAT Folt m x g x h GRT &
TS|

% The work done by gravity depends on the
difference in vertical heights of the initial and final
positions of the object and not on the path along

which the object is moved. /WW%&TWN
I B 3RAE 3R sifaw FRufeat &t FHeafer Sams
F IR W AR HA1 8 9 6 3T 0y R o wag
ESGIE

Heat Energy | SEHT St

« Heatis a form of energy transferred spontaneously
from a hotter to a colder body. / ST Sl BT Tdh
FU g S N TH § 38 s & wimiaid g At
o

Chemical Energy | TP Het

« The potential of a chemical substance to
experience a transformation through a chemical
reaction and transform other chemical substances
is known as chemical energy. E.g., Breaking or
making of chemical bonds, batteries, etc. /

T Ufdfehar & A1 ¥ T URad- &1 $gya
TR R 3T IS Terdf B e & e T
e T BT &FdT DI IS SHoll & =0 7
SFTSIET g | 99, IR seq, Sedt 3nfe &) drgn
RICEIGI

% The chemical energy of a chemical substance can
be converted to other forms of energy by a
chemical reaction. E.g., green plants convert solar
energy to chemical energy commonly of oxygen by

the process of photosynthesis. / fodt e
gerd 3l MRS Holl B RS ufdfohar gRI
ol & 3 FU § uRafdad fear ST 9dar gl
IETERUN & foTE, TR IS hTRT TRANUT Bt Yokl gIRT
AR Sl B IR W RIS BT J-HD Sl
# gikafiad axd 5|

Electrical Energy / faggdta =it

% The energy, derived from electric potential energy
or kinetic energy, is known as electrical energy. /

faqgd Rl ol a1 Tfast SHoit ¥ U SHoit Bl
faegd Suif & FU B ST S B

% The electromechanical generators primarily are
driven by heat engines fueled by the kinetic energy

of flowing water and wind. / séa@ﬁ%ﬁw AR
T 0 Y §8d UM 3R §aT H 7ol Srofl o g
aTdl SN $91 GRT 1o 31 &

* The electromechanical generators are also driven
by heat engines fueled by chemical combustion or

nuclear fission. / sﬁ?@%ﬁﬁ e ot
NS g8 a1 WA fa¥ST gRT 397 ard aM
SOl gRT Taferd Bid ol

Light Energy / WebTRT St
% Lightis a form of electromagnetic radiation. / UhTR[

faggd g fafer &1 T TU 3|

Light energy most likely is the only form of energy
that we can really see. / UHTI Sl Jag 3w
HUTGHT Holl &1 THAE w4 ¢ ol 89 aRad d <9
THd g

« Light is transferring energy through the space in a
natural way. E.g., solar energy. / YhIRI WI%W
R § SfdRel & 7ead ¥ Sl RIFART PR 6T 5
SR, IR Sl |
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LAW OF CONSERVATION OF ENERGY / &eif
&7 BT frad

According to the law of conservation of energy: | Folt
TREUT & 9 & SER:

R/

« The energy can neither be created nor destroyed.
1 BTt DI Tl ST S qhell § 3R 71 g1 Y foban ol
THdl 5|

« Energy can only be transformed from one form to

another. /WﬁWWW@@%Wﬁ
FUidRd foar ST el 3|

% The total energy before and after the
transformation always remains constant. / BIRCRE
I Ued 3R a1 H A il gH=N fRR Bl 8

% An object of mass (m) is made to fall freely from a
height (h). At the start, the potential energy is mgh
and kinetic energy is zero. Why is the kinetic
energy zero. It is zero because its velocity is zero.
The total energy of the object is thus mgh. As it falls
its potential energy will change into kinetic energy.
If v is the velocity of the object at a given instant the

kinetic energy would be%mvz. | SHHM (m) BI Th
I P HaTE (h) T Gad U J ORI o1 81 IRy
ﬁ@ﬁﬁﬁfmgh@?ﬁ%@?ﬁﬁﬁﬁ@@?ﬁ
21 TS Soif X T . T8 T © i T a7
I B I B $A SHolt 39 YHR mgh gl TR &
! RUfAS ol et SHoit § Fad s afe v
el forg 7 4707 R R 1 AT & 1 TferSl ol - mov?

Uil
% The sum of the potential energy and kinetic energy
of the object would be the same at all points. / d¥q]

! FRUfaS St 3R TIfat St a1 AT et gl iR
A BRI

Potential energy + kinetic energy = constant
ufasT St st St = fFadie

% The sum of kinetic energy and potential energy of
an object is its total mechanical energy. /ma‘\‘ﬂ

FI TS Sl SR U Io1t &1 AT ITH
it Folf gidl B

RATE OF DOING WORK / BT ®v+ @t &3
« Power is defined as the rate of doing work or the

rate of transfer of energy. | ifad B BRI A BT SR
I Sl & BHICRUI BT &X & =0 § gy foar
ST B I
Power = work/time
fad = SR

+« Unit of power is watt. / wIfad &t EWI'sc dic %I
1 watt = 1 joule/second OR 1W = 1]Js?!

« The wunit joule is too small and hence is
inconvenient to express large quantities of energy.

We use a bigger unit of energy called kilowatt hour.
/ gf1e o[ 9gd BT § 3R AT g9t AR H Sl
ad B & [ SYRAYSHS g1 §H SHoll bt U
TSI 3PBIE BT IUANT Hd § ford fobefare der wal
EIGIE]

1kWh = 3.6 X 10¢]
The energy used in households, industries and
commercial establishments are usually expressed

in kilowatt hour. / TR, IENT 3R TTaaTRIS UfAgMY
T IUUNT B T aTe SHoll Dl HIR W {PHaiiare
He & ogad far S g1
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