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2015
PHYSICS
[ General |
PAPER — I
Full Marks : 90
Time : 3 hours

The figures in the right hand margin indicate marks

Candidates are required to give their answers in their
own words as far as practicable

Hlustrate the answers wherever necessary

[NEW SYLLABUS]
. GROUP — A

Answer any two questions : [5x2

1. (@) Find a unit normal vector to the surface
32+ 22+ 22 = 27 at the point (2, 1, 3). 4
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(2)

(b) Find the value of a for which the vectors
(2i+j—k), (@i +j+k)and (=i + 2j + k) are

- coplaner. 4
(c) State Gauss's divergence theorem. 2
(d) Provethat VxVé(x,y,z)=0 5

2. (a) State and explain principle of conservation
of angular momentum. 3

(b) Find the moment of inertia of a solid sphere
of mass m and Radius R about its diameter. 5

(c) Find gravitational potential and field inside
and outside of a thin spherical shell of man
m and Radius R. Show their variations
graphically. ' 5+72.

3. (a) Derive an expression for the pressure
exerted by a gas according to Kinetic theory. 6

(b) Calculate r.m.s.speed of oxygen molecules
at N T.P. Given, at N.T.P density of hydrogen
is 8:91 x 10~ gm/c.c. 4
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(3)

(¢) Calculate the value of van der Waal's
constants for dry air. Given 7, =132 K,
P.=37.2 atm. : 5

4. (a) Derive expression for acoustic energy
density and intensity. 7

(b) Define Phase velocity (vp) and Group velocity
(vg). Prove that

@0 v,=7

s do
(i) Ve=—r

; av

e _ _ __,D_

(iiiy v,=Vp-2A 7 8
GROUP - B
Answer any five questions : &8x5

5. (a) Derive expression for velocity and
acceleration interms of Polar coordinates
{m, 0). 5
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(4)

(b) The position vector of a particle is
r—zacosmt+1bsmmt Prove the force

acting on the particle is central and
conservative. 3

6. (a) Provethat ¥'=3k(1 - 20), the symbols have
their usual meaning. 5

(b) By applying a couple of 4-3 X 10° dyne-cm
at one end of a wire of 1 m long and 1 m.m.
in diameter, the other end remaining fixed,
the wire is twisted through 90°. Find the
rigidity modulus of the material of the wire. 3

7. (a) Find expression for gravitational potential
and intensity due to a solid sphere of uniform
density at internal and external Points.
Given : m = mass, R =Radius. 5

(b) Find the escape velocity from Jupiter.
G = 6-66x107"" S.Lunits, mass of
Jupiter = 1.9 X 10° kg and radius of
Jupiter = 71,300 km. 3

8. (a) State and Prove Carnot's theorem. 5
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(3)

(b) Prove that work done by a gas depends on
path. 3

9. (a) Stateand explain Wien's law, Rayleigh-Jean's
law and Plank's distribution law for black-
body radiation. 6

(b) Obtain Newton's law of cooling from Stefan-
Boltzmann law. 2

10. (@) For refraction at curved surface prove that

H B Bl
v u R
The symbols have their usual meaning. 5

() What do you mean by 'dispersion’ and
'dispersive power' 7 3

11. (a) Give the construction and theory of Ramsden
gyepiece. 5

(b) Compare Ramsden eyepiece with Huygene's
gyepiece. 3
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12.

13.

14.

15.

16.

(6)

(a) What are standing waves ? Give the theory
of formation of standing waves. 5

(b) What are the criteria of a good anditorium ?

3
GROUP - C
Answer any five questions : 4 x5
Find by vector method the area of a triangle with
vertices (-4, 2, 3), (4, -3, 5)and (2, 3. 7). 4
State and explain stoke's law on viscous force.
Derive it by dimensional method. 4
Prove that
RT, _
BV, 3
for van der Waal's gas. 4
Derive clausius-clapeyron equation from
Maxwell's relation. 4
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(7)

17. A room has a volume 9000 ft* and tota] absorption
433-2 sabine. What is the reverberation time of
the room ? 4

18. Prove that

770" 1)( RJ

the symbols have their usual meaning. 4

19. Find the equivalent focal length and the position
of the equivalent lens of a combination of two
convex lens of 20 ¢cm and 40 cm focal lengths
placed co-axially 10 cm apart. 4

20. A reversible engme converts th of heat into

work. When the temperature of sink is reduced
by 82°C, its efficiency is doubled. Calculate the
temperatures of the source and sink. 4

TR
TP~ 2B TG AT [T

AT IYPTET [T CINT TG (vSA dGH
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