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1) Develop the notions of work and kinetic energy and show that

it leads to work — energy theorem.?

————

A) Work : Work done by the force is the product of component of force in the
—_— B & S
direction of the displacement and the magnitude of the displacement.

Suppose a constant force F actm produces a displacement S in the

body along the positive x — direction as show in fig.

—_ e .
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—_— S o
W= (FcosB)s , W= F .S~

Thus, work done is the dot product of force and displacement. Work is
-

scalar quantity. ?
=0

e_ . . . . \:—"u Q L’\)-_ (4
Conditions: Work done is zero if displacement is zero (or) forces Is zero=

(or) force and displacement are mutually perpendicular. =<, W= o

Kinetic energy : The energy possessed by a body by virtue of its motion is

v W 4 N
called kinetic energy. K€ = 2 mv

Work energy theorem : The work done by the resultant force

acting on a body is e‘qual to the change in kinetic energy.
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2) State and prove law of conservation of energy in case of a freely falling
-
body.?

T —

A) Statement : “ Energy can neither be created nor destroyed. But it can
be converted from one form to another form. The total energy of a closed
system always remains constant”.

This law is called law of conservation of energy.

—_——

Proof : In case of freely falling body :

—— e

A body of mass ‘m’ is freely falling at a height ‘H’ from the ground.

—_———

The total mechanical energy of the body E = KE + P.E

Where K.E = kinetic energy; P.E = Potential energy.

—

Suppose A, B and C are the points at heights H, h and ground
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3) What are collisions ? Explain the possible types of collisions.

e

—_——

Develop the theory of one dimensional elastic collision ?

A) Collision : A strong interaction between two bodies which involves

exchange of moment is called collision.
ST

D

Collision are of two types.

They are (i) Elastic collision and (ii) Inelastic collision.

Elastic Collision : The collision in which both the momentum and kinetic

-

——

energy of the system remain conserved is called qlastic coIIisipn.

Inelastic Collision : The collision in which only momentum

——

of the system is conserved but kinetic energy is not

conserved is called inelastic collision.

—
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Ex : Collision between cricket bat and ball.

—

Elastic collision in one dimension _: Consider two bodies of masses m, and’@

movlong the same direction with initial velocities u; and u, I_esp@ely

u; > u,. Let v; and v, be their | v@ies respectively after the collision along

—

their initial direction of motion. Let us assume that it is perfectly elastic collision. So,
_’_______’

both momentum and kinetic energy of the system are conserved.

<

Before Collision Alier Collision
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the machine gun ?
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3) A pump is required to lift 600 kg of water per minute from a well 25 m deep

and to eject it with a speed of 50 ms™1. Calcower required to perform

the above task ?

—_—

———
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