
 

Work Energy Power

Work It is the product of force and displacement in thedirectionof
force Scalar quantity
W Fxs SI unit Joules J

Exams Standard Notation

F
W F xd Workdoneby drivingforce forward

I
d force Engine W Fd xd

Fd drivingforce

F W Fcosaxs Workdone against Frictional force
It FCosa

resistance opposing force

I 1
S W Fe xd

Workdoneby Driving force pg get
Frictionalforce

r Fd

I
d

I Workdone againstresistiveforce FrXS

f20N

Workdone by gravity weight
3m W 100 3

5m W loon 300J

Workdone against friction

Weight 100N We 20 5

friction 20N 1005



Workdone by gas

Force Displacment graphs Formula For calculating workdone

in case of gases
The area under the force displacment The diagram below shows a

graph gives us workdone Container filled with a gas thegas
A Fly pressure is denoted by I a

Piston is positioned as shown the
area of Piston is denoted by A
and we apply a force downwards

E so the Piston moves through a
Slm Slm

small distanceof DX In this case
since the gas gets compressed we

Displacement Force graph say work is done on the gas
Slm

Workdone is are WD Fxs
bw graph and As P E

PxA Fdisplacment axis
BdBgpy

WD PA x Iss
FIN

AxDS

DX

WD PDX
WD P Va Vi

PPa xp

v Area under the P V graph
Workdone by gas

Y V24
mi PPa



Energy

Ability of a body to do work
SI unit Joules

Scalarquantity No direction involved

Types of Energy

1 Mechanical Eneray
a kinetic Eneray
b Potential Energy Gravitational

2 Heat Energy
3 Chemical Energy
4 Elastic Strain Energy
5 Electrostatic Energy
6 NuclearEnergy
7 Internal Energy

Sources of Energy
1 Non Renewable Resources

Consumption rate of these
resources is much highercompare
t regenerationrate
Coal oil naturalgas Nuclear



Renewable Energy Resources Case I 2000g

Resources Regenerate at an Change in GPE

incredibly fast rate so consumption m g hD
doesnot effect their reserves I 2 9.81 400

Solar Tidal Geothermal oom D

Biogas Wind D i
Ke

Gravitational Potential Energy
Ded

Energy stored in a body Case II

due to its position in the A
gravitational field a rig

9 Object

5mGPE m gDh VW
N

h IIt is due to
Bthe pull of gravity 4m

on the object Find change in APE from point
ground

n the field A to B

Mass GPE my Dh For R
H P BGPE

mg
Dh 2 9.81 252 42 n

f n 3

gravity 9.8 2 9.8 3
5885

Chang in height



Case no III kinetic Energy
FFA Energy stored in an object because

of its motion

10

yom
B Ek I my

I Speed
25m mass

Tic
Einen

Energy

is Y I
ground

Ek x m Ek x y

person of mass 10kg jumped
m E v Efrom a roof carrying a rope

nd decrease in ape from 2m ZE Y E

point A to B 3m BE 2x UE

Ep mg ht hi
5m SE 3x 91

107198 40 25 Y Eg

Find total change in GPE mass speed KE

from A to C 2m 37 Ex 2 32 186

Ep my Dh 3m IV Ex 3 4 E

myths hi

6 9 8 40 5 Um 24 EXY x2 HE



Case 1 Law of conservation of Energy
3ps

03k9g Energy can neither be created nor it
can be destroyed but canbe converted

Ek 1 my from one form to another

I 2 3 Total Energy of a closed system is
conserved

9 J closedsystem

Case 2 I I
A zig

a
Closed system means no energy

20mg enters or leaves a specific

system
K

1 Burning of coal wood or any
Combustion

4m B
Fmtychemicd

Energy light HeatCalculate change in KE

Er I m Dyp 2 Object in freefall without AirResistor
y find velout ill

ape Max E EpI m y u u initialvelocity

Imus mgh

L 2 502 202

ill KE Max



Object falling with Air Resistance

ill
ape Max

More Power Lesspower
mghsztmfiuttf.is I p a

ff

ill KE Max

P workdone P
Fetime

Tower Rate of changeof workdone P Fxx ex

OR Forte Tvelocity
Rate of change of Energy

P EAnything wrt time

aWorkdom V

P E If E mgh If E Imi
Energy P JI P m

ppower time
P t.muIp E P nigh

mastflowrate Example liquidflow

Example Pumpingwater Horizontally
SI unit Watt lol to a height

P
mg

speed no Av
IWatt is I Jouels Persecond

W Is P mgr



Efficiency UsefulEnergyoutput
Total Energy input

OR

Efficiency Usefulpower output
Total power input






























































