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NEW
2017
Part-I 3-Tier
PHYSICS
PAPER—I
(General)
Full Marks : 90
Time : 3 Hours

The figures in the margin indicate ﬁdt marks,

Candidates are required to give their answers in their

" own words as far as practicable.

Nustrate the answers wherever necessary.
Group—A
Answer any two questions. 15x2

1. (a) Derive an expression for gravitational potential and
field intensity due to a solid sphere for points both

inside and outside the sphere. 8

{Turn Over)



(b} What is conservative force ? Prove that the sum of
kinetic and potential energies in the case of a

conservative force is always constant. 2+5

2. (a) Prove that Y
Y

3k(1 - 20) and
29(1 + o),

the smybols have their usual meaning, 4+4

(b} What do you mean by capilarity ? Find an expression
for the height to which a liquid may rise in a capillary

tube. State Jurin’s law. 2+3+2

3. (a) Write down basic postulates of kinetic theory of gases.
3

(b} Derive expressions for critical constants of a Vander

Waals gas. ' 7

(c) Derive Clausius-Clayperon equation. 5

4. (a) Derive an expression for the velocity of transverse

waves in a string, 6
{b) Derive expressions for intensity of sound wave at a

+4%

N~

point and acoustic pressure. 4
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Group—B

Answer any five questions. 8x5
5. (a) State and explain Gauss’s divergence theorem. 2

-(b) Find the values of ‘a’ for which the vectors
(21 + 3j + ak), (~i + 2j + k) and (ai + ] + 2k} become

coplanar, 4

- - -
r

(c) Prove that Vxr =0, r =ix+jy+kz, 2

6. (a) Find moment of inertia of a solid sphere about its

diameter. 5

(b) A solid cylinder of mass 10 kg is rolling down an
inclined plane from a height of 30m. Find its
rotational kinetic energy when it reaches the ground
(g = 10 m/s?). 3

7. (a) What are Lissajou’s figures ? 2

(b} Give analytic treatment of formation of Lissajou’s

figures due to super-position of two mutually
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perpendicular simple harmonic motions having the
same period and amplitude but differing in phase.
6

8. {(a} What do you mean by critical velocity ? Derive an
expression for critical velocity by dimensional analysis.
2+3

(b) Calculate excess pressure in a spherical soap-bubble
of radius 10 cm. Surface tension = 25 dyne/cm.
3

9. (a) Find expression for r.m.s. speed of gas molecules.

4

(b) What will be the inversion temperature of a gas whose

critical temperature is 24K ? 4

10. {(a) Prove that adiabatic curves are more steeper than

isothermal curves. 3

(b) One mole ideal gas at 27°C is expanded isothermally,
till its volume is doubled. Find the work done.

R = 8.31 Joule/mole-Kelvin. 5
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11. (a) What do you mean by stationary wave ? Give analytic

treatment of formation of stationary wave. 5

(b) Find the intensity of a 60 dB sound. 3

12. (a) Give the theory and construction of Ramsden eyepiece.
5

(b) Compare Ramsden eyepiece with Huygens eyepiece.
3

Group—C

Answer any five questions. © o 4x%5

-+
13. Prove that ﬁ r.nds = 3V, where V is the volume enclosed

S
by the closed surface S. - : 4
14. State and prove Parallel axes Theorem. 4

15. Calculate change in entropy when 100 gm ice at 0°C is

converted to water at 0°C. L = 80 cal/gm. 4

C/17/B.Sc./Part-1{G)/3T(N}/Phy./ 1 (Turn Over .




16, Find the terminal velocity of an oil drop of density 0.95
gm/cc and radius 107 c¢m. falling under gravity through
air of density 0.0013 gm/c.c and viscosity 181 x 1074

c.g.8. unit. 4

17. Find escape veldcity from earth.

Given : g = 10 m/s?, radius of earth
= 6.4 x 10% m. 4

18. Prove that value of Poisson’s ratio lies between 0 and %

4

19, A Carnot’s engine has an efficiency of 40%. Find the
temperature of the source if sink temperature is at 27°C.

4

. 20. A convex lens of focal length 15 cm. is in contact with

a concave lens of focal length 9 cm. Find the equivalent

focal length of the combination. What is the nature of the

combined lens. 3+1
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