OCTOBER 2012 U/ID 4708/PAH

Time : Three hours Maximum : 100 marks
PART A — (10 x 2 = 20 marks)
Answer ALL questions.

Each question carries 2 marks.

1. State Newton’s first law of motion.
Bl Lafler (pged elldlenws samis.
2. Show that the kinetic energy of a particle of mass

. . . .1
m moving with velocity v is §m02.
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3. A particle moving with uniform acceleration in a
straight line has velocity v at A and v at B.
Find the velocity at the mid point of AB.
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Define a simple Harmonic motion.

sroreiw Flans Qussd cuamywimy.

Define impulse of a constant force.
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Define horizontal range of a projectile.

@@ rMQummeten SevLeiFens euanruim.

Define a simple pendulum.

S6Tl 2MFENG CUENTUIM).

A particle is projected from the lowest point ‘A’
along the inside of a smooth vertical circle with a

velocity 1/%, a being the radius of the circle.

Show that the particle will leave the circle after
reaching a height 3?(1 .
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11.

Define moment of inertia of a particle.

Q@@ gisaten Hlaneng HHLILSSHDEnET SrenTs.

Define compound pendulum.
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(a)

(b)

PART B — (5 x 16 = 80 marks)
Answer ALL questions.
Each question carries 16 marks.

A person travelling towards northeast finds
that the wind appears to blow from north.
But when he doubles his speed, it seems to
come from a direction inclined at an angle

cot_1(2) from east of north. Find the true
velocity of the wind.

Find the tangents and normal components of
velocity of a particle.
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(d)

(@)

A and B describe concentric circles of radii a
and b with speeds u and v , the motion
being the same way round. If the angular
velocity of either with respect to other is
zero. Prove that the line joining them
subtends at the centre an angle is
S au+bv

cos .
av+bu

State and prove principle of work energy.
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Gouanad mmed ellglenwis sal Hlemiss.

Show that the velocity with which a particle
must be projected down a smooth inclined
plane of length [ and height 2 so that the
time of descent shall be the same as taken by
another particle in falling freely through a
distance equal to the height of the plane is

2 —p2 [g_2
l on
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(©

If T be the period of the SHM, [ its
acceleration and v, velocity at any position,
show that the expression f*T?+4m°0® is a

constant.
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A particle falls under gravity in a medium
where the resistance varies as the square of
the velocity. Discuss the motion.
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(a)

(b)

A shell of mass m is projected from a gun of

mass M by an explosion which generates a

kinetic energy E. Prove that the initial

velocity of the shell is 2EM , it being
m\M +m

assumed that at the instant of explosion, the
gun is free to recoil.

If the two equal and perfectly elastic spheres
impinge  directly. Prove that they
interchange their velocities after impact.
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(d)

A smooth ball impinges on another smooth
equal ball at rest in a direction making an
angle a with the line of centres at the
instant of impact. If the impinging ball is
deviated through an angle a , show that the

coefficient of restitution is equal to tan®a .

A particle i1s projected at an angle @ with the
horizon with a velocity u and it strikes up an

inclined plane of inclination £ at right angle
in the plane. Prove that cot 8 = 2tan(a’ - ,8).
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(a)

(b)

&)

(©

(d)

A particle projected horizontally with a
velocity 1/% from the highest point of the

outside of a fixed smooth sphere of radius «.
Show that it will leave the sphere at the
point whose vertical distance below the point

of projection is %.

Discuss the motion of a conical pendulum.
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Or
A particle describes a central orbit under the
action of a central force. Prove that the areal
velocity of the particle is constant. Also show
that linear velocity of the particle varies
inversely as the perpendicular distance from
the centre of force.

A particle moves in an ellipse under a force
directed towards a focus. Find law of velocity
at any point.
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(b)
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SITGHTS.

Find the moment of inertia of an elliptic
lamina  about a normal to the lamina
passing through its centre of gravity.

Find an expression for kinetic energy and
angular momentum of a rigid body rotates
about at a fixed axis.
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(c) State and prove parallel axes theorem on
momentum of inertia.

(d) Prove that the centres of suspension and
oscillation of a compound pendulum are
interchangeable.
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