QP Code:18UT81EPH2

Ao HAloa FrwEie A
( BDP Term End Examination )

fSrma, 2054 8 T, 205 (December-2017 & June-2018)

@65\535 NI ( Elective Course )
siwi<ffw ( Physics )
@S #f@ (2nd Paper)
Mechanics and General Properties of Matter : EPH-2
A 8 9% W (Time : 2 Hours )
AT ¢ ¢o (Full Marks : 50)
W ¥<LY ¢ 90% (Weightage of Marks : 70%)
Al @ T Teraa T Rew 3@ (et 2A |

Trem i, SR aar SfEw e TIFET F@ w99
(6 (RSN A | TS 2T [T oo Sz |

Special credit will be given for precise and correct
answer. Marks will be deducted for spelling mistakes,
untidiness and illegible handwriting. The figures in the
margin indicate full marks.
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1. Answer any two questions :

a) i

ii)
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( English Version )

10x2 =20
A body is moving along x-axis. A force
F is acting along x-axis on it. If the
force due to the resistance of the
medium is proportional to its velocity,
find an expression for its position. 5
Find the
components  of

relation between the
acceleration in
Spherical

Cartesian and polar

co-ordinates. 5

In space, no force is acting on a
rocket. The rocket is emitting gas with
a velocity u towards its back. Show
that
N
wdv g
dt t

%
when v is the velocity of the rocket

H
and M its mass. Assuming u to be
constant, show that

e M,
v I Vg = —u In —
f
where o and f refer to initial and final
quantities. 3+2
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A rod of length L has a mass per unit
length which is proportional to its
distance from one end. How far is the
centre of mass of the rod from that
end ? Find out the moment of inertia

of the rod of mass M from that end.
3+2

Find out the gravitational potential
and intensity for a spherical shell of
mass M and radius R inside, outside
shell. Neglect the
thickness of the shell. 6

and on the

A weight Wis suspended at the end of
a light cantilever of length L. Find out
the depression at that end. 4

Establish the equation of continuity
for a fluid. What will be its form for an

incompressible fluid. 3+1

Write down and explain Poiseuille’s
equation for a Neutonian fluid.
Discuss how this equation is
corrected for error due to kinetic

energy. 2+4



2. Answer any three questions :

a) i)
x(t)
ii)

b) i)

ii)
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6x3=18
A radio wave sent through ionosphere
acts on electrons. Assuming the

electric field intensity to be
E =E, sin ot show that the velocity

of electron along the x-axis is

(coswt-1) and

ek eE
- 0 0
—x0+[vo—met+

The electron has charge - e, mass m.

sin ot

mwow

The initial position and velocity in the
x-direction are X and Vo

respectively. 4
Show that if the force acting on a
number of particles is only due to
mutual interaction between them, the
total linear momentum of the system
of particles is conserved. 2
A particle is moving in a circular orbit.
If its speed is v and the radius of the
path is a, show that the acceleration

of the particle is

02

- A
f=-L7. 3
a

Show that the total kinetic energy is
conserved in fully elastic collision. 3

[ P.T.O.
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Find out the moment of inertia of a
cube of mass M and length L about its
body diagonally. 4
Find out the impact parameters
in Rutherford’s
a-particles of energy 75 MeV if

Pb (Z=82) is used as target. 2

experiment for

A spherical cavity of radius g is

made in a sphere of mass M and
radius R as shown in the figure. Find
out the gravitational force on mass m
at the point A. A is situated on the

line connecting O0' where O and o'
are the centres of the sphere and the
cavity, respectively. 3

How does one use gravimeter to
search for minerals ? 3
A steel wire of diameter 4 mm is just
stretched between two rigid supports
at 25°C. Find out the tension in the
wire at 15°C. Given that for steel,

a=11x10"%/°C and
Y =2x10!2 dynes/cm2
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Answer any four questions :

a)

b)
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ii)  Velocity of sound in gas depends on
its density and pressure. From
dimensional analysis obtain an
expression showing how the velocity
changes with pressure and density. 3

Describe a diffusion pump and explain its

working. 6

3x4=12

The position of a particle with respect to

time tis given by

- 3N 2 N A

r=3t° i+ (2t -1)j+sin2ntk

Find out the acceleration of the particle at

t =3 second. 3

Sand is being loaded on a wagon from

above at the rate of % If the wagon is

moving with a constant velocity v then what
is the force that the engine applies on the

wagon ? Neglect friction. 3

A bullet of mass 20 gm hits a wooden block
of mass 1 kg after travelling horizontally at
a velocity 100 m/sec. and is embedded in

it. The block is hung by a string 1 m long.

Find out the maximum  angular
displacement of the string. 3
[ P.T.O.
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d)

g)

h)

Write down the law of conservation of
angular momentum and prove it for a rigid
body. 3
What is escape velocity ? Find an

expression for it. 3

What is Poisson’s ratio ? A rubber rod is
stretched. Find out the value of Poisson’s
ratio if the volume remains unchanged. 3
What is the limit to which pressure can be
reduced in a rotary pump ? What is the
reason for this limit ? 3
Find out the dimension of gravitational

constant G. 3
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