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‘(Wr:ite your Roll No. on rh«i top immediately on receipt of this question paper,)
Attempt four questiﬁns in all including
Q. No. 1 which is compulsory..
1, Attempt .any ﬁvé of the _fﬁllowing Do _ 5x3=15
{a} What do‘you-understénd ‘byr inertial mass Jand
gravitational méés ?
(b)  Explain what is meant by recessionai red shift.
()  Define radius of gyration and centre of mass of a
rigid body.
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(d) A particle of mass | kg starts from rest under the action
of force varying with time as shown in Fig. 1. What

is the speed of particle at the end of 6 sec ?
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Fig. 1

) " A hollow cylinder and a solid sphere of the same mass
and radius are allowed to roll down without slipping
along an inclined plane. Deterntine the ratio of their

accelerations.

(i  An o-particle moving east with a speed of 0.6c is
passed by an electron moving vest with a speed of
0.9¢c. Find the speed of electron with respect to the

o-patticle.
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Find the centre of mass of a thin uniform wire bent

_in the form of a semi-circle of radius R.

In how much time will the plane of oscillation of
Foucault’s pendulum will turn through 90° at 30°

latitude ?

Find the centre of mass of. solid hemisphere of

radivs R. : ) } 6

-

 If the force is given by § = - —V’Vf, where V is singie-

valued, then prove that work done in moving a particle
from point P(x|, Y1, ;) to the point Qlxy, ¥y, 25) is

inde'jt;ndent of path joining these two points. 6

A prce is given by :

»
N Y

- ~ - ~”
B (y%2° ~ 6x22) + 2xy2%] + (Bxy22? - 62220k -

teck whether this force is conservative or not. 3
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A particle of mas§ m, mm;'ing with velocity u,
undergoes an elastic (I:olh'sion with another pa&icle of
mass m, at rest. After the coilision, my is deflected

t

through an angie 6, with the incident direction ‘with
i

i
speed vy and m is deflected through an angle 90° with
: 1
the incident direction with speed u /3 (6, and 8,

are in the laboratory frame). Determine -

() the angle 6,

(i) the ratio m/m,

(iz_':‘) .the angle 6, scanering angle of m, after collision
in C-frame

(#) the angle 8., scattering angle o/-m, after collision

}
in C-frame. : 2221

}
A 2.8 x 10% kg rocket is fired v.ertiilly upward near

[}
the surface of the Earth. if 2.1 x 10%g of its initial

mass is fuel and the rocket experiens g thrust of
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39 x 10% N, with a constant gas exhaust speed of

11300 m/s, then find. :
() the rate of burning of fuel
(i) the time in which fuel will burn out complefely

(i) the speed of rocket after the fuel burn out.

[Take g = 10 m/s? and In 4 = 1386] 1,13

Find the impulse  developed by a force

=

F = 4ti + (62 - 2)] + 12% from time r = 0 to

r = 2 sec L ‘ , '3

Ll

Find the moment of inertia- of uniform solid cylinder

(radius R, height H, mass M) about an axis paﬁsing

through its centre of mass and perpendicular to its axis

»

of symmetry. | ' 1 6

4
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A rigid massless rod of length / joins two particles
each of mass m. The rod lies on a frictionless table,
and is struck by a particle of mass m and velocity Vg
moving as shown in Fig (2). After collision, the projectile
moves straight back. Prove that the angular speed of

the rod about its centre of .mass after the collision is

) ‘b w_uzvo e
given by 7 1

Fig. 2
A particle of mass 2 kg moves along a “straight line
x
given by the equation Y = ﬁ +3, with a constant

speed of 4 m/s. Find the angular momentum of the

particle about the origin. 3
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Define gravitational potential and Intensity of

Gravitational Field. Establish the relation between

these two.' ‘ 6
Prove that Central Force is conservative‘.‘ 5
When a pérticle moves under a central force, prove that :
() the angular momentum is conserved

{i) the particle moves in a fixed plane. 4

How can a.system of two bodies interacting through
a gravitational force be reduced to a one-body problem ?
What would be the corresponding expressions for

angular momentum and kinetic energy ? 8

A satellitg of mass m is revolving around the earth
(mass M, radius R) in a circular orbit at height 4 above
the earth’s surface. Derive the expressions for the orbital
velocity and time period of the satellite. Also prove

that the total energy of the satellite is given by

GMm

2r

E =

, where r = R + A 7

PT.O.
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What are centrifugal and Coriolis forces ? Under what
conditions do they come into picture 2 Why are these

forces called fictitious forces ? - 5

Consider the earth to be a sphere of radius R having

angular speed @. Prove that
s i
(i) effective value “of ‘g atl'iatitude A is given by

i
: ' : o M2
Eor = & [1 - (2x - x%)cos? ] .
where g, is the true acceleration due to gréwity

and x = mlego.
(i) If x << 1; then 8 = 8 _ w?Recos?h., 13

Why is classical expression for the Kinetic energy not
applicable in relativistic region ? Prove that relativistic
kinetic energy is given by £ = (m — mp) . Also, show
that if v << ¢, it leads to classical expression. 2,6,2

'! .
A particle at rest decays into two particles of rest mass

. my and 2m,. If the lighter particle moves with a speed

of 0.8¢, then find the speed of the other particle in

* lab ﬁ'ﬁme and hence find the rest mass of the original

body. | | 5

8 ' 3,000



