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TDC (CBCS) 0dd Semester Exam., 2019

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

Full Marks : 50
Pass Marks : 20

Time : 3 hours
The figures in the margin indicate full marks

for the questions

UNIT—I

1. Answer any two of the following questions : 2x2=4

(@) Differentiate between inertial and
non-inertial frames.

() Show that Newton’s second law of
motion is' invariant under Galilean
transformation.

() What are meant by laboratory and
centre of mass frames of references?
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(2)

2. Answer either (@), (b)) or i) (@) :
(a) Establish the following relation for
rocket motion
v=vq +uloge My /M

e initial velocity, U is the

is th .
ik of gases relative to

exhaust velocity ases
rocket and M, is the initial mass.

(b) Prove that
=
3 = 3CM +1_'5 x P
‘ n lab

where 3 = angular momentum i
' frame

3CM = angular momentum in
: centre of mass frame

f’) = linear momentum of the
system

1—'\’) = position vector of centre of
mass

(c) Neglecting the attraction of the earth,
show that .
: mt
. V=1 —uloge[l——ﬁo—)
where v, is the initial velocity, v is the
velocity acquired in t sec, u is the

exhaust velocity and m is the constant
rate of burning of the fuel of a rocket.
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(d) Show that in absence of any external

force, the velocity of centre of mass of a
system remains constant.

UNIT—II

3

3. Answer any two of the following questions : 2x2=4

(a) State the theorems of parallel and
perpendicular axes with reference to
moment of inertia.

(b) Write the expressions for torsional
rigidities of a solid cylinder and a hollow
cylinder.

(c) Show that the profile of a liquid flowing
through a capillary tube is parabolic.

4. Answer either [(a), (b)] or [(c), (d)] :

(@) What are Newton’s laws of viscous flow?
Derive an expression for rate of flow of a
liquid through capillaries in series. 1+2=3

(b) Prove that for an elastic medium

Y= INK
3K +1
where the symbols have their usual
meanings. 3
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(@)

() What are the values of potential energy
of a body taking reference level at (i) the
earth’s surface and (i) infinity?

(c) Define  escape velocity and
geosynchronous orbit.
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5. Answer any two of the following questions : 2x)

ast e the relation betWeen
rnan d radius R of a cylinder if the
f inertia about the axis is tq e
ent of inertia aboyt the |

what
jength lt .
en

:na(::; as its mom
ial axis?
ate the velocity of water along the
illary tube through which 4
is flowing under a pressure difference of
10cm of water. The I?ngt}.1 of the
capillary tubeis 1 m and its qlameter i«
1 mm. The coefficient of viscosity of
water is 0001 kg/m s.

Calcul
axis of a cap

UNIT—III

Show that the principle of conservation
of angular momentum applied to
planetary motion leads to the law of
constant areal velocity.
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6. Answer either [(@) (B o [(d), (d] :

(@)

(b)

()

(@)
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Show that for an external point a
spherical shell behaves as if whole mass
is concentrated at. the centre deriving
the expression for gravitational potential
due to a spherical shell outside the
shell.

The mass of the moon is about 0-013
times the mass of the earth and the
distance of centre of the moon from
centre of the earth is about 60 times of
radius of the earth. Find the distance of
centre of mass of earth-moon system
from the centre of the earth. Take
radius of the earth is 6400 km.

Show that the gravitational po"centiai
due to a solid sphere, inside the sphere
is 3/2 times that on the surface of the
sphere.

Two bodies of masses m; and m, are
interacting through a central force.
Show that their equation of motion can
always be reduced to single body
equation.
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7. Answer any two of the following questions : 2x2=4

(@)

(b)

()

(6)

UNIT—IV

What is the affect of Coriolis force on a
freely falling body at the earth?

A particle is executing SHM in air: Name
the type of oscillation and write the
differential equation of motion.

Define bandwidth of resonance. What
is the relation between bandwidth and
relaxation time?

8. Answer either [(a), (b)] or [(c), (d)] :

(@)

Amplitude of forced vibration is given
by

A= fol@g - p*)? +p? [T
where the symbols have their usual
meanings. Discuss with the help of

1/2

" suitable graph the variations of A with ®

(b)
()

(@)
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for (i) low T and (i) high 1.
Write a note on fictitious force’.

Calculate the deviation of a freely falling
body from a height of 100 m at latitude
45 °N due to Coriolis acceleration.

What is resonance? Define sharpness of
resonance and quality factor.

( Continued )
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UNIT—V

9. Answer any two of the following questions : 2x2=4

(a) Deﬁne. proper time interval. Explain why
a moving clock appears to go slow to a
stationary observer.

(b) Discuss the motivation behind
Michelson-Morley experiment.

(c) Show that whatever velocity be
combined with velocity of light, the
resultant is always the velocity of light.

10. Answer either [(a), (b)] or [(c), (d) :

(@) A particle has a lifetime of 10~ s when

measured at rest. How far does it go
before decaying if its speed is 0-99c¢
when created? 3

(b) Show that the rest mass of a particle of
momentum p and kinetic energy T is

m= p2c2 ~E? /2Tc2 3

(c) Discuss briefly one experiment in
support of time dilation in STR. 3

(d) State the fundamental postulates of
STR. Explain the variation of mass with
velocity with the help of a graph. 3
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