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Instructions :

The question paper is divided into two sections. The candidates will be required to answer
Four compulsory Subjective questions from Section - A and four optional subjective
questions from Section - B. There shall be compulsory Four Subjective type questions, each
of 10 marks. In additional, there shall be 7 optional subjective questions in Section - B, of
which candidates will be required to answer only 4 subjective questions, each of 40 marks.
The optional questions shall be answered in the descriptive form.
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Derive the formula for time dilation using the inverse Lorentz transformation.
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‘What do you mean by Poisson’s ratio? A metal rod is stretched by 2% of its original

length. If the Poisson’s ratio of the metal is 0.3, what would be the percentage change
in diameter?

3. SRR Sfoesr ud fada § @1 3at 2 7 a9 % -y s e ol it v s et
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What is the difference between mnterference and diffraction? Describe Young's double
hole experiment and derive the expression for Fringe width.

4. AT iR EEr iR i S 7w e T 9 gamn s & Rl swe
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What is the difference between isothermal and adiabatic processes? A gas. is compressed

adiabatically from an initial volume of 2 m3 to a final volume of 0.5 m3. If the initial
pressure is 1 atm and y = 1.4, find the final pressure.

@ug — 9/ Section - B
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Using the Fermat’s principle, mathematically derive the laws of refraction.
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Mathematically derive the generalized expression of an ellipse for two electric waves
E, and E, polarized along x and y direction, respectively, and have a relative phase

difference ¢ between two waves which are propagating along z-direction. From this
expression further derive the equations for an ellipse, circle and straight lines.
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Mathematically and with diagram derive the irradiance distribution over the observation
plane in Young’s double slit interference experiment, assuming the electric field
amplitudes of incident light to be both equal and parallel.

4. STIRER % R, TEe i gE Frem 1 vl w9 & s S [40]

Discuss the zeroth, first and second law of thermodynamics mathematically.

5. M-Il WY I R w1 ¥ frg SR, 9@ o g 6y e waf we 89 % SR
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Mathematically derive the work-energy theorem, when a mass point moves around
because of conservative force fields.

6. =203, A=2yz —xyj +xzk % foru (KxV);fﬁ %1 TH 19 | [40]

Find the value of (va)¢, for ¢ = 25223, A =2yzi — x* 3] +x2°k .

7. AR U 0.4 kg 59 BT & T B WR % 8 @ Rrwesr we fR® 10.0N/m 8, @
Qe ST efor e doF W e Rt 1 TR Shifdg [40]

a) T i por ot AR geanr i rftmaw fy, 3fe nfe =1 smm 2.0 em &,
b) G 13T, S FROTH 4.0 cm BT,

¢) Tm Al 3in Feufes e, w9 R 4.0 cm B 2,

d) feernem & forg e o for geamm <t 10 0.20 m/s Bl 7
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Consider a 0.4 kg mass, connected to a light weight spring having force constant
10.0N/m, oscillateson a hon'zontal friction less track. Calculate

a) Thetotal energy of the system and maximum speed of the mass if the amplitude
of the motion is 2.0 cm, :

b) Velocity of the mass when the displacement is 4.0 cm,
-¢) Kineticand p'otential energy of the system when the displacement is 4.0 cm,

d) Forwhat values of displacement the speed of the mass is 0.20 m/s.
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