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1DC (CBCS) Odd Semester Exam., 2018

PHYSICS

( 1st Semester )
Course No. : PHSHCC-102T
( Mechanics )

Full Marks : 50 s
Pass Marks : 20

Time : 3 hours

The figures in the margin indicate full marks
| for the questions

Answer all questions

UNIT—I

1. Answer any two questions of the following :
2x2=4
(a) Explain reference frames and Galilean
transformations.
(b) Explain, in brief, conservative and
non-conservative forces.
(c) Two particles of masses 100 g and 300 g
have at a given time position vectors
Qi +5j+13R)m and (-6i+4j-2Km
respectively. Find the position vector of
centre of mass.
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2. Answer either (@

(2)

and () or (¢) an.d (@).

whereas length  and

(a) Show that . invariant with' respect

- (b)

(©

@

acceleration ar tion, velocity is

to Galilean transforma

not.
"1

' . s system, the

t in centre of mas
Prove_ttlﬂiuze of the velocities (0T §peeds) f)f
gl-l:gpmarticles remain unaltered in elastic

collision.

Establish the law of conservation of
linear momentum with the help of

Galilean invariance.

What is the potential energy curve of a
pértiéle? From a potential energy curve,
explain the terms, states of stable and

unstable equilibrium.

UNIT—II

3. Answer any two questions of the following :

(@)

(b)
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Show that the time rate of change of .

angular momentum of a particle is
equal to the torque acting on it.

Explain, in brief, rigidity modulus and
Poisson’s ratio.

2

( Continued )
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(@)

(b)

(©

@)
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expressed as

b d - =
L =LCM +RCM x M;(:M

If Y, K and o represent Young’s
modulus, bulk modulus and Poisson’s
ratio respectively, then show that
Rame X o

3(1-20) 3
State the theorems of parallel and
perpendicular  axes of moment of
inertia. 2

A cylinder of length I and of radius a is
clamped at one end and a torque is
applied at the other end. Establish the
restoring torque that comes to play
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is the angle of twist. 4
UniT—III
5. Answer any two questions : |
(a) Define inertial mass and gravitational
mass. 2
(b) Calculate the gravitational potential on
the surface of earth using the following
data : 2
Radius of the earth = 6-37x108% cm
Mean density of earth = 5-53 g |
Gravitational const.= 6-66x1078
CGS units
Describe in brief global positioning
2
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( 4)

der
during the twisting of the cylinder is

given by
nﬂa4
t=—9
21

when n is the modulus of rigidity and ¢

system (GPS).

( Continued )

(5)
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A Answer €ither (a) and (b) or (©) and (d) :

(@) Obtain an €Xpression
potential due to g solid

outside the sphere. What wil p e th
e

potential when the point i
surface of the sphere? e

for Bravitationg)
Sphere at 5 point

(v) Explain. in brief how a satellite may be
placed in its orbit round the earth and

find an expression for ;
T its i
velocity. orbital

() Show how two-body problem under
central forces can always be reduced to
the form of one-body problem.

(d) State Kepler’s laws of planetary motion
and using the deductions from Kepler’s
laws, show that the force of attraction
between the sun and the planet is

directly proportional to the product of
their masses. - 3

UNIT—IV
7. Answer any two questions :

(a) Explain the term resonance in
connection with forced oscillations. 2

(b) Write the differences between inertial
and non-inertial frames of references. 2
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(6)

litude (b) Explain in  prer th
:eplacement to amp ‘ 5 e Yo
(c) Calculate the ilfsfé oM, when the KE is Michelson-Morley EXperimemtcome of
ratio in case : _ . 3
. Write a short
total energy (© NOte on rejaiv..:
LRt ' effect. “ativistic doppier
2
8. Answer cither (a) and (o) or (¢ and (@ 10. AnSWer either (@) and () or (o oo (d).
. ; impl -
(a) Show that the time period ofg/shnpe (a) Write down Lorent, transformatiop,
; Nlator is given by equation and show tp g
harmonic oscillato : at for ordip
o speed, Lorentz transf, ary
displacement reduces to Galil anslormation equation
o ez simetn s e :
Ot acceleration 3 can tramSfOI'matlon. 2
(v) Deduce Einstein’s formula for additi
() What is Coriolis force? Under what o velotities. dition )
e ; i lay? 3 :
tions does it come into p A
condl.lon ; (¢ What do you understand by time
(c) Write down differential equation of f:hlatatlon? E'Xplain 'the term proper time
* damped vibration and solve it to find the ml t<i:0.nnectlon with the theory of
general equation of displacement. 3 relativity. 9
(d) Deduce Einstein’s mass-energy relation. 4

(d) State the components of velocity and

acceleration in cylindrical coordinate i1

system. 3

UNIT—V
9. Answer any two questions :

(a) A particle of mass 1072* kg is moving
with a.speed of1- 8 x108ms™!. Calculate
its mass when it is in motion. 2
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