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{General)
Full Marks : 90
Time : 3 Hours

The figures in the margin indicate full marks.

Candidates are required to give their answers in their

own words as far as practicable.

TNlustrate the answers wherever necessary.

Group—A
Answer any fwo questions. 2.x 15
: - -
1. (a) Verify Gauss’s divergence theorelm for a vector A=r
over the surface of a sphere of radius a. 5
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(b) What is gravitational self-energy ? Derive expression

for self-energy of earth. 6
{3.20)5 -
{c) Evaluate : j A.dr, where
(-2,1,4)
i ~ ~ -
A = yzi + xzj + xyk . 4

2. (a) Derive Poiseullie’s equation for liquid flowing through

a narrow capillary tube. 6

{b) The volume of a spherical ball of radius 10 cm is
decreased by 0-064 c.c. when it is subjected to a
pressure of 38-4 atmosphere. Find its bulk modulus.

4

{c) Find the terminal velocity of an oil-drop of density
0-95 g/cm® and radius 10* cm falling through air
of density 0-0013 g/cm?® and coefficient of viscosity
of 181x107® c.g.s. units g = 980 cm/s2. 5

3. (a) Describe Carnot’s Cycle. Deduce the efficiency .of a
Carnot’s engine working between two temperature T,

and ’I‘2. ; 2+5
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(b) Explain Joule-Thomson cooling. Derive expression for

Joule-Thomson coefficient {u). 345

4. (a) What are the characteristics of a good auditorium ?

Derive Sabine’s formula for reverberation time.

2+4

(b) Two thin lenses of focal lengths f; and f, are
separated by a distance d. Find the focal length of

the combination. 6

(c) Give a comparision between Ramsdeu’s eyepiece and
P yep _

Huygeu’s eyepiece. ' 3
Group—B
~ Answer any five questions. 5x8

5. (a) A particle is moving under a central force. Prove that
its motion is confined in a plane. Give its physical

significance. 4

(b) Find principal moment of inertia of a solid cylinder

of mass m, radius R and length 1 4
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6. (a) Find expression for excess pressure inside a spherical

soap bubble. _ 5

.(i:) A steel wire 2 mm in diameter is just stretched
between two points at a temperature of 50°C,
_Determine its tension when the temperarture falls to
30°C. dgpee = 1.1X1073/°C, Y00 = 2.1x 1011 N/m?,

3

7. (a) Explain the terms ‘damped vibration’ and ‘orced

vibration’. 242

(b) The equation of motion of a damped vibration is

2
m—c-i——-)-{—+k——-+sx=0. Solve this equation when

dt2 dt
k? = 4 sm. 4
8. (a) Derive Vander Waal's equation of state. 4

(b) Find the temperature at which the difference between
r.m.s. speed and most probable speed of oxygen is

400 m/s? 4
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9. (a)
(b)
10. (a)
(b)
11. (a)
(b)
12. (a)

Derive expression for ,work done by an ideal
gas during adiabatic expansion from (P}, V,, T,) to

Py, Vp, T} 4

Find the change in entropy when 100 gm ice at 0°C
is mixed with 100 gm water at 100°C. 4

=2{-> -
Prove that V.| VxA |=0. 4

Find by vector method the area of a triangle with

vertices (3, -1, 2), (1, -1, -3) and (4, -3, 1). 4

Derive expression for speed of a transverse wave

produced in a stretched string. )

Find the intensity of 60 dB sound.
Given, Iy = 10712 N/m2. 3

For refraction at a curvéd surface prove that

1
Ba MW _B2-W  the symbols have their usual
v u R

meaning. 5
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(b) A thin glass lens of focal length 10 cm (in air] and
refractive index 1-5 is immersed in alcohol of ¢

refractive index 1-4. What is its focal length now ?

3

Group—C

Answer any five questions. 5x4

13. Find a unit vector in X-Y plane which is perpendicular

to the vector 3i + 4j. 4

14. Prove that centre of mass of a rigid body is unique.

15, Find the internal pressure of a spherical rain drop of
radius 0-01 cm.

5 of water = 0-072 N/m. 4

16. A mass of 1 kg is suspended from a spring of s;ﬁring

1

constant 25 Nm™'. If the undamped frequency is % 1

times the damped frequency, calculate the damping

constant. 4
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17.

18.

19.

20.

A black body with initial temperature of 300°C is allowed

to cool inside an evacuated enclosure surrounded by
melting ice at the rate of 0-35° C/s. If the mass, specific
heat and surface area of the body are 32g, 0.1 c.g.s. and

8x 102 m?2, calculate the Stefan’s constant. 4

88 gm Co, is kept in a vessel of volume 5 litre at 27°C.
Find'the pressure exerted by the gas. Assume Co, as
Vander Waal gas with
a = 1.33%x10° atm. cm® mole™2

b = 36 cm3 mole !, . 4

Two spheres of same mass and same external radius are
externally similar in appeareﬁce. One of them is hollow
and the other is salid. Explain with theory how they can
be identified. 4

Two progressive wave
x; = a sin (ot - kx) and
X, = b sin (ot + kx)
a > ‘b are superposed.

Explain the resultant with justification. 4
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