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NEW
2016
Part-1 3-Tier
PHYSICS
PAPER—I
(General)
Full Marks : 90
Time : 3 Hours

The figures in the margin indicate Sfull marks.

Candidates are required to giue their answers in thetr

own words as far as practicable.

Jllustrate the answers wherever necessary.

Group—A
Answer any tu.;o questions. 15x2
1. (a) Derive Poiseuille’s equation for liquid.
inside a

{b) Derive expression for . excess pressure

spherical soap bubble.
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fe)] Express A=iy-jx interms of plane polar ™

coordinates. 6+6+3

2. (a) Derive expression for J — T coefficient.

(b) Prove that approximate expression for mean free path

. 1 .

of gas molecules is A = 5> Symbols have their

non
usual meaning.

(c) State and prove Carnot’s theorem. 3+4+6

X

3. (a) State and explain Fermat’s principle.

(b) Obtain laws of refraction for plane surface from

Fermat’s principle.

{c) Find the condition of achromatism of two thin lenses

separated by a distance. 3+6+6

4. (a) A particle of mass m is moving under a force

- - —
F=!vxB]|. Prove that its kinetic energy remains
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constant. v is the instantaneous velocity and B is

a constant vector.

(b) The equation of motion of a particle executing forced.

ol d :

S.H.M. is given by Tl‘l—,-}S Pk ysx = Fpsin wt . Solve
dt? dt

this equation to find displacement x(t). The symbols

have their usual meaning.

c) F ind expression for moment of inertia of solid cylinder

about an axis passing through its centre of mass and

perpendicular to its own axis. 4+6+5
Group—B
Answer any five questions. 5x8

5. (a) Find a unit vector in X-Y plane which is perpendicular

to the vector (31+4J)

(b) Find f{r) such that ng(r)= 0. 3+5
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6. [a) State and explain Keplar's jaws.

-r o 5 =
(b) Evaluate line integral of the force F = Hz + jxz + kxy

from (1, 2, 3) to (4, 5, 6). 4+4

7. (a) What is meant by capillarity ?
{b) Find an expression for the height to which a liquid
may rise in a capillary tube. 2+6
8. (a) What is Brownian motion. State basic features of
Brownian motion.
S : T
(b} Calculate kinetic energy per mole of helium at 27°C. =
4+4
9. (a) Compare reversible process and irreversible process.

(b) Derive expression for efficiency of a Carnot’s engine.
3+5

10. (aj State and prove perpendicular axes theorem for a

three dimensional body.

(b) Derive expression for escape velocity from earth.
4+4
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11, (a} Derive expression for speed of longitudinal waves in

a fluid medium.

(b} At what temperature, the velocity of sound in air will

be half of that in air at 0°C? 5+3

12. (a) Give the construction and theory of Huygen’s eyepiece.

(b) The focal lengths for red and violet rays of a thin

convex lens are respectively 100 cm and 96.8 cm.

Calculate the dispersive power of the lens. 5+3
Group—C
Answer any five questions. 5x4

13. Find the energy in a stretched wire of cross-section 2 mm?

and initial length 50 cm when it is loaded with a mass

of 1 kg. Y = 10!2 dynes/cm?. 4

14. The air pressure inside a soap bubble of diameter 7 m.m.
is 8 m.m. of water above the atmospheric pressure.

Calculate the surface tension of the soap solution. 4
—» - - - I
15. Prove that VxjgA|=Vox A+ VxA . 4
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16.

17,

18.

19.

20.

Calculate the temperature of sun from the fdllowing data :

Solar constant 2 cal cm‘2min‘1, radius of the sun = 4.3
x 10% miles, solar distance from the earth = 9.3 x 107

miles. 0 = 1.37 x 10-12 cal {kelvin)~*cm2sec! . 4

Calculate change in entropy when 10 gm ice at 0°C is
mixed with 5 gm water at 100°C. Give latent heat of ice
= 80 cal/gm, specific heat of water = 1 cal (°¢)"! gm~1.

4

Two drops of water of the same size are following through
air with terminal velocity 10 cm/s. If the drops coalesce
to form a single drop, what will be the new terminal

velocity ? 4

The focal length of glass lens in air is 40 cm. What will

be the focal length of the lens when immersed in water.

wl s
ELN

3
Given : ahglass = 5 water Hglass =

1

Define reverberation time. What are the criteria of a good

auditorium, 2+2
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