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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. Attempt five questions in all.
3. Question No. 1 is compulsory.

All questions carry equal marks.

Answer any five of the following :— (3x3=15)

(a) Suppose a particle moves along a curve whose
parametric equations is:

a0t + Bt; y= 2 cos3t; z = 2 sin3t.



What is the sine of the angle between the two

vectors?

(b) Solve the following differential equation :

e

dx et

(c) Find the general solution of:

-—-+2—dl+y=0 (5:3:3)

(a) Find the centre of mass of a thin uniform wire

bent in the form of a semi circle of radius R.



(0) State Wwork-energy theorem.

(¢) A rocket ascends from rest ipn , u"ifOnm

a constant speed u relative to the rocket Assumir

gravitational field by ejecting exh

ng

that the rate at which mass is expeljeq iS given by

dM

—
—_——

S =-YM , where M is the instantaneous mass of

the rocket and y is a constant, find the v

elocity of
the rocket as a function of time. (5,3,7)
: 6
(a) A solid sphere of mass 0.1 kg and radiys 2.5 cm

rolls without slipping with uniform

velocity of
0.1 ms™!

along a straight line on a horizontal table,
Calculate its tota] energy.

(b) State Kepler’s laws of planetary motion. Show

that for a particle moving in a central force fitf:ld,!7

the areal velocity is constant.

(c) An earth’s satellite makes a circle around earth in

120 minutes. Calculate the height of the satellite;
above the surface of earth. (5=5’5);

P
(Given radius of earth is 6400 km and g = 9.8 ms )

|

d:
(a) Establish the €quation of motion of a damp€



6.

g ¥ I

I___;f"._.mo-nic oscillator subjected w :u
{hat is proportional to the first p‘

its amplitude decaying exponentially with time. y

(b) A particle is executing simple harmonic oscillation
along a straight line. Its velocities at distance %
and x, are v, and v, respectively. Find the time

period of oscillations. (12,3)

(a) Derive a relation connecting the elastic constants

oK and o.

(b) Derive an expression for the couple required to
twist one end of a cylindrical wire when its other

end is fixed. (8,7)

(a) Derive an expression for length contraction
(assume that observer is in frame S and rod 1s

kept along x-x’ axis in frame S’).

(b) Two rockets A and B are moving away from the
Moon at the respective speeds (w. r. t. Moon) of
08¢ and 0.9 c. Find the speed of A w. r. t. B.

(¢
) The Proper length of a rod is 5 metres. What

wo i
uld be its length for an observer if it be moving



with velocity 0.8 ¢ relative to him in a djres s
parallel to its own length?

8. (a) With what velocity should a rocket move sg |

(c) An earth

1s revolving around the Sun in cirey
orbit of radius 1.49 x 1(!3

19872 ] 924
orbit.

cm. If mass of Sun
gm, find the speed of the carth in

(G'= 667 x 1038 c. g. S_runits) (5,1
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