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The figures in t;ie rﬁargin indicate
Jull marks for the questions.
1. Choose the correct option of the following :
- 1x7=7

(a) Motion of a particle is said to be simple
harmonic, if .

(i) - the motion isalong a straight line

(i) the particle moves back and forth
over the same path

(iii) ‘acceleration of the particle is
proportional to its displacement

(iv) All of the above.
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2. Answer the following qué%uOns 3 2%4=8

(a) Calculate the angﬂéf momentum of the

spherical earth rotating about its own

axis. [Massofthe@th 6x10**kg and

mean radius = 6.4x 106m]
&3!‘. ;
(b) Estimate whether§:e follewmg force is
conservative or not? .
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(c) A symmetrical bo&}gs rotating about its

axis of symmetryi m%ment of inertia
TR i

is the angular : mo enfumiof thb body ?

IZ' : :; 45,':;&:;‘-'
" (d) Calculate Poisson’s ratlo f61;s1lver Given

Young’s modu us for s11ver is
s

7.25x10"° Nm™ an% bulk&nodulus is

11x10'° Nm™. e ,M
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3.  Answer any three of the following :

b o i - 5x3=15
g hf (a)” State the wgrk energy theorem. Prove )
i work-energy theorem for avariable force.
Bl a L 3 .

. 1+4=/ 4

S (b) Write goiseuille’s equation for liquic‘\i& flo
-_'through a ow tube and also s

its corrected State the tw
3
- sources of €
3
4
b
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(d) Define inelastic collision. Discuss
inelastic collision in the laboratory frame
of refereﬁce and hence calculate the lost
.kmetlc energy durmg the collision.

: 1+4=5

(e) What do you mean by fictitious force in
accelerated framé’s ? What is Coriolis
force ? Under wﬁ*ét cond1t10n does it
come to play T : 2+1+2=5

_ &5
?.\.

Answer any three of tﬁe following :

; - 10x3=30

(a) Establish the equetlon of motion of a
damped harmonic oscﬂlator subjected to
resistive force that 1s proportional to the
 first power of its velomty If the damping

" is less than critical, show that the motion
of the system is x?Ysmllatory with its

amphtude decaying exponentially with

time. If the dlspla{‘cement of a moving
particle at any tlme is given by

X =acoswt +‘psmwt 5

find the time perlod and max1mum
velocity of the partlcle 1f a=6, b= 8
and o= 3. e TR 4+3+3 10
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(b) What do you understand by moment of
inertia of a body ? Briefly explain the

- concept of radius of gyration. State and

. prove the theorem (or principle) of

perpendlcul%r axes for a plane lammar
body. 2 ;

k‘lf' ‘!'

"For a dlatomlc molecule 1n stable*,
equlhbnum ‘and having a bond "ngth‘ {

T (the d1stance between the tw 0 atom
in the dlato mi O
moment \ot}



(d) Show thatYoung'’s modulus Y; modulus
of rigidity n and ‘Poisson’s ratio o are

related by the equation Y =27 (1+ o).

A rigid rod of 1.5m in length is fixed
horizontally at one end and loaded at
the other by a mass of 0.1kg. Calculate
the depression of a point distant 1.2m
from the fixed end. Diameter of the rod
is 2 em. Young’s modulus of the material
of the rod is 1.01x10!! Nm™2.  6+4=10

(e) Deduce the mathematical expression for-
the law of addition of relativistic
velocities. Show that in no case the
resultant velocity of a material particle
can be greater than c. 7+3=10
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