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WORK, ENERGY AND POWER

Concept of Work
When a force F causes a displacement. 8, the work done is given by:
W=F.5= Fscosf

Here, 8 is the angle between foree and displacement. Work is a scalar quantity with Sl
unit Joule (J).

Work by Gravity
e Moving upwards: W mgh
e Moving downwards: W = | mgh

Work by a Variable Force

If foree varies with position:
o !
dW = I'-ds, W j - ds
1

Work-Energy Theorem

Net work done equals change in kinetic energy:

et = AK = Ky K,

Kinetic Energy

Encrgy due o motion:

K = —=mv?
2

Potential Energy
o Cravilational: U = mgh

o Elastic: [/ ik.r’

Types of Forces
Conservative: Path-independent. work, c.g., gravity, spring force.

Non-Conservative: Path-dependent work, e.g., [riction.

Conservation of Mechanical Energy

If only conservative forees act:

E =K | U = constanl. » Kil Us= Ky Uy

Power

Rate of doing work:

¥V .
P= % = F -9 = Fvcos0
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ST unit: Watt (W). 1hp = 746 W.

Impulse
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Impulse-Momentum Theorem

= Ap = pr —p;

Conservation of Linear Momentum

MY Fp = 0
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Collision
e Elastic: Momentum and kinetic energy conserved.

e Inelastic: Momentum conserved; kinelic energy nol conserved.

Coeflicient of Restitution (e)
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e Llastic: e =1
e Perfectly inelastic: € = ()

e Inelastic: 0 < e < 1



