
Physics By Saurabh Sir

Work Power & 
Energy

•By Saurabh sir



Physics By Saurabh Sir

WELCOME  TO THE 
NDA PHYSICS CLASSES

BY SAURABH SIR



Physics By Saurabh Sir

Work of a Force 

work is the product of force and displacement.

कार्य बलऔर विस्थापन का उत्पाद है।

एक फोर्य का काम

https://en.wikipedia.org/wiki/Force
https://en.wikipedia.org/wiki/Displacement_(vector)
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Work transfers energy from one place to 

another, or one form to another.

The SI unit of work is the joule (J).

काम ऊर्ाा को एक स्थान से दसूरे स्थान पर, या एक रूप से दसूरे
में स्थानाांतररत करता है।
 काया की SI इकाई रू्ल (J) है।

https://en.wikipedia.org/wiki/SI_unit
https://en.wikipedia.org/wiki/Joule
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SI unit N.m Joule

CGS unit dyne-cm Erg

Dimensiona
l formula

ML2T-2
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Nature Of work done:-

1.Positive Work : If a force displaces the object in its direction, 
then the work done is positive.

2.Zero Work : If the directions of force and the displacement are 
perpendicular to each other, the work done by the force on the 
object is zero.

3.Positive Work : If a direction of force is just opposite to the 
direction of displacement, the work done by the force on the 
object is negative.
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Conservative Forces:-
A conservative force is a force with the property that the total 
work done in moving a particle between two points is 
independent of the taken path.

एक रूढ़ििादी बल र्ंपवि के र्ाथ एक बल है जो दो बबदंओंु के बीच एक
कण को स्थानांतररत करने में ककए गए कुल काम रे् स्ितंत्र है।
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Non-Conservative force 

A non-conservative force is one for which work 

depends on the path taken. Friction is a good 

example of a non conservative force.

एक गैर-रूढ़ििादी बल िह है जजर्के ललए काम ककए गए 
रास्ते पर ननर्यर करता है। घर्यण एक गैर रूढ़ििादी बल का 
एक अच्छा उदाहरण है।
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Energy
In physics, energy is the quantitative property that must be transferred 
to an object in order to perform work on, or to heat, the object. Energy is 
a conserved quantity; the law of conservation of energy states that 
energy can be converted in form, but not created or destroyed.

र्ौनतक विज्ञान में, ऊजाय एक मात्रात्मक र्ंपवि है जजरे् ककर्ी िस्तु को काम
करने, र्ा गमय करने के ललए िस्तु को हस्तांतररत ककर्ा जाना चाढहए। ऊजाय
एक र्ंरक्षित मात्रा है; ऊजाय के र्ंरिण का ननर्म कहता है कक ऊजाय को रूप में
पररिनतयत ककर्ा जा र्कता है, लेककन बनार्ा र्ा नष्ट नहीं ककर्ा जा र्कता है।
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Different forms of Energy
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Work done by the body is the energy of 
the body.

And energy can neither be created nor 
be destroyed but it can be transferred 
from one form to another.
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पावर वह दर है जर्स पर
काम ककया र्ाता है या ऊर्ाा
पररवर्तात होती है।

शजतत की वैज्ञार्नक इकाई
वाट (W) है, र्ो एक रू्ल
प्रर्त सेकां ड के बराबर है।
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The equation for power is P = W/t
•P stands for power (in watts)
•W stands for the amount of work done (in Joules) or 
energy expended (in Joules)
•t stands for the amount of time (in seconds)

शजतत के ललए र्मीकरण P = W/t है
P का अथय है शजतत (िाट में)
W काम की रालश (जूल में) र्ा ऊजाय व्र्र् (जूल में) के ललए खडा है
T र्मर् की रालश के ललए खडा है (रे्कंड में)
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Energy & Power

Energy is the capacity to do work. Energy is power integrated over 

time. Power is the rate at which work is done, or energy is 

transmitted. Unit. joules = watt-seconds or joule = Newton-meter.

ऊजाय कार्य करने की िमता है। र्मर् के र्ाथ ऊजाय एकीकृत होती है। 
शजतत िह दर है जजर् पर काम ककर्ा जाता है, र्ा ऊजाय प्रर्ाररत की 
जाती है। रू्ननट। जूल = िाट-रे्कंड र्ा जूल = न्रू्टन-मीटर।
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COLLISION
A collision is the event in which two or more bodies exert forces on each other in 
about a relatively short time. Although the most common use of the 
word collision refers to incidents in which two or more objects collide with great 
force, the scientific use of the term implies nothing about the magnitude of the 
force.
एक टतकर वह घटना है जर्समें दो या दो से अधिक र्नकाय अपेक्षाकृत कम समय 
में एक दसूरे पर बल डालते हैं। यद्यपप शब्द टकराव का सबसे आम उपयोग उन 
घटनाओां को सांदर्भात करता है जर्समें दो या दो से अधिक वस्तुएां बडी ताकत से 
टकराती हैं, शब्द के वैज्ञार्नक उपयोग से तात्पया है कक बल के पररमाण के बारे में 
कुछ नह ां।
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There are two general types of collisions in physics: elastic and inelastic. 
An inelastic collisions occurs when two objects collide and do not bounce 
away from each other.
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There are three different kinds of collisions, however, elastic, inelastic, 
and completely inelastic. Just to restate, momentum is conserved in all 
three kinds of collisions
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spring जस्थराांक एक 
spring की कठोरता की 
माप है र्ो आनुपार्तकता 
या लोचदार सीमा तक 
सीर्मत है

F𝛼 − 𝑥 Or F=-kx



Physics By Saurabh Sir

∫
𝑥2

2

𝑥2

2
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जबहमएतर्कोविस्थापनकेललएजस्प्रंगकोखींचतेहैंजरै्ाककचचत्रमेंढदखार्ागर्ाहै, 
िर्ंतद्िाराककर्ागर्ाकार्यहै:

∫
𝑥2

2
बलFpखींचकरककर्ागर्ाकार्यहै:

𝑥2

2
र्हकटाहुआ spring मेंरं्ग्रहीतऊजायहै।
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There are two general types of collisions in physics: elastic and inelastic. 
An inelastic collisions occurs when two objects collide and do not bounce 
away from each other.
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There are three different kinds of collisions, however, elastic, inelastic, 
and completely inelastic. Just to restate, momentum is conserved in all 
three kinds of collisions
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COEFFICIENT OF RESTITUTION FORMULA

𝑉2 − 𝑉1
𝑈1 − 𝑈2

= 𝑒 =
ℎ𝑓𝑖𝑛𝑎𝑙

ℎ𝑖𝑛𝑖𝑡𝑖𝑎𝑙

The coefficient of restitution is the ratio between the relative 

velocity of colliding masses before interaction to the relative 

velocity of the masses after the collision. Represented by 'e', 

the coefficient of restitution depends on the material of the colliding 
masses.
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If there is x% increase in momentum
Than % increase in KE will be:-

For eg:- Kinetic energy of a particle is increased by 300%. Find the percentage 
increase in its momentum.

Solution
When the kinetic energy increase by 300 %, new kinetic energy will be K′=K+300 K

K′=K+3K
K′=4K

Here, 𝑘 =
𝑝2

2𝑚
𝑝′2

2𝑚
=4.

𝑝2

2𝑚

Hence, 
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𝑃′2 = 4𝑃2

Therefore, 𝑃′ = 2𝑃

% change in momentum =
𝑃′−𝑃

𝑝
× 100

% change in momentum =
2𝑃−𝑃

𝑝
× 100

% change in momentum =
𝑝

𝑝
× 100=100%
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% 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝐾𝐸 = 𝑃2 − 1 × 100

% 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑃 = ( 𝐾𝐸 − 1) × 100
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When a spring is cut into two parts there kl remains constant:-

2𝑚 3𝑚

Total length of the wire is 5m, 

Here kl=
2

5
𝑘1𝑙=

3

5
𝑘2𝑙
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Q.0) If a man carries a mass of 10kg to the height of 
100m in time 3hour, and  the mass of the man is 

0kg. Find his efficiency:-
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Efficiency=  𝑚𝑎𝑠𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑜𝑏𝑗𝑒𝑐𝑡
𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 × 100


