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NEW
2018
Part I

PHYSICS
PAPER~I
(General)
Full Marks : 90
Time : 3 Hours
The ﬁgﬁres in the right-hand margin indicate Jull marks.

Candidates are required to give their answers in their

own words as far as practicable.

lllustrate the answers wherever necessary.
-

Group—A

Answer any two questions. 2x15

1. {(a) Prove ﬁx(%}=0. 3
r

(b) Show that F=(4xy-2’){+2x’j-3xz°k is an

irrotational vector. 3
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{c) If A and B are irrotational, prove that AxB is
solenoidal. : 2

(d) For which value of m, the following vectors will be

Coplanar A=3{+2j+k, B=3l+4]+5k,

C=1+j-mk. 3
(e} The position vector of a particie of mass m at any
moment is given by 7 =a cos wt f+b sin wt j+c k.

Find the angular momentum and acceleration. 4

2. (a) What is internal bending moment ?

(b} If a load is applied at the free end of a cantilever,

determine the expression of deflection at that end.

(c) Find the work done in Joules in stretching a wire of

cross section 1 mm? and length 2 m through 01 mm,
if the Young modulus Y =2x10" dyne/cm?.

4+8+3
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3. Explain Carnot’s cycle on a P-V diagram for an ideal gas.

Derive an expression for the work done in a cycle of

operation and calculate its efficiency.

Under what condition it is 100% efficient ?

54842

4. (a) Establish the differential equation of progressive

wave. 4

(b) Show that the eﬁergy density of a progressive wave
1s proportional to the square of the amplitude and

square of the frequency of the wave. 5

(c) Derive an expression for the time-period of a

Compound Pendulum. Establish conditions for

minimum time period. 4+2
Group—B
Answer any five questions. 5x 8

5. (a) Explain Fermat’s principle. Establish laws of

reflection using Fermat’s principle. 4
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(b} Deduct the condition of achromatism of two thin

lenses kept in contact. 4

6. The equation for a one dimensional forced harmonic

2

illator i m—£+rix—+px-*F sin pt
oscillator is dt2 dt

() Explain the significance of each term in the

equation.
{iiy Find the steady state solution of the equation.

(iii) Find the condition for maximum amplitude.

24442

7. Derive an expression for rate of steady flow of viscous
liquid through a horizontal capillary tube of uniform

cross-section.

State the necessary corrections of the equation.

6+2

8. (a) What is black body ? State Stefan’s law of radiation.

Deduce Newton’s law of cooling from it.
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{b) Show graphically the spectral distribution of energy

in case of black body radiation at a fixed temperature.

(1+2+3)+2

9. (a) Define ‘surface tension’ and ‘surface energy’ of liquid.

- “Deduce a relation between them.

{b) Calculate the energy expended in spraying a drop of
mercury of 1 mm radius into ! million identical

droplets. Surface tension of mercufy = 550 dyne/em.
(2+4)+2

10. What is Joule-Thomson effect ? Deduce the expression for

the Joule-Thomson Cooling produced in a real gas.

2+6

11. (a} Prove that a single lens can’ be achromatic. 3

(b) In a Ramsden’s eye-piece the lenses are each of focal
. length 3-2 cm, are separated by a distance of 2-4 cm.

What is the equivalent focal length ? 3
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{c) What will be distances between the lenses of an eye-
piece for minimum chromatic aberration and for

minimum spherical aberration ? 2

12. (a) What are beats? Prove that the number of beats
produced per second is equal to the differences

between the tones producing beats. 1+4

(b) A tuning fork produced 5 beats with a sonometer wire
of length 1 meter and produced 7 beats with a wire

of length 1-01 meter under same tension. Compute

the frequency of the tuning fork. 3
Group—C
Answer any five questions. Sx4

13. State Bernoulli’s theorem. 4

Water flows trough a horizontal pipe of non-uniform
cross-section. The pressure is 1 cm of Hg where the
velocity is 35 cm/s. Find the pressure at a point where

the velocity is 65 cm/s. 1+3
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14,

15.

16.

17.

18.

19,

What is meant by mean free path of a gas molecule ?

Determine the mean free path of a gas molecule at 300°k

and pressure of 1 atoms. [c=4A] 1+3

Define solar constant. Calculate solar temperature using

it. 1+3

Prove that the entropy increases in irreversible process.

4

"Define Particle velocity and group velocity. Establish the

relation between them. 1+3

Draw displacemeﬁt—tirne graph of damped, overdamped

and critically damped oscillatory motion. 4

‘What are Geo-stationary satellite and Parking orbit ? Why
:the light gases like Hydrogen, Helium are almost not

‘present in the atmosphere of earth ? 2+2
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20. State the essential difference between the first and second

law of thermodynamics. 4
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