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Instructions —

1631
B. Sc./B. Ed. (First Year) Examination, 2019
PHYSICS -1

(Relativity, Mechanics, Oscillations & Waves)

Time: Three Hours
Maximum Marks: 40

Attempt five questions in all, selecting at least one question from each
unit. The answer of essay type questions should not be more than 400
words and short answer type of questions in not more than 150 words.

All questions carry equal marks.
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UNIT -1/ &1 -1

Q.1 (a) Prove that the law of conservation of linear momentum and energy are invariant

under Galilean transformation. [4]
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Position vector of a particle P in frame S and S’ are-
= (6t — 4t)i + (=3t3)j + 4k and
£’ = (6t2 — 3t)1 + (=3t3)] + 3k meter

respectively-
(i)  Find the velocity of frame S’ relative to S. (2]
(i) Prove that the acceleration of particle in both frame is same. [2]
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OR/ 3dar
Describe the working of Michelson-Morley experiment. Discuss its negative
results. [4]
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A bird is flying with 40km/hr velocity due north: A train is moving with 40km/hr
due east. Find the velocity and direction of the bird w.r.t. a passenger in
the train. [4]
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UNIT -11/ s&18 =11

Derive the expression for the moment of inertia of solid sphere about its

diameter. (4]
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Find the expression for rotational motion of a rigid body. [4]
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OR / 3AYar
Derive the differential equation of motion under central force. [4]
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State and derive Kepler’s laws of planetary motion. [4]
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UNIT -1/ go1s — 111

(a) Explain the electrical oscillations in an L-C circuit and derive the formula for its

time period. (4]
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(b) What is torsional oscillator? Explain. [4]
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OR/ 31dr
What is simple harmonic motion? Obtain differential equation for a particle in a
parabolic potential well. Describe the expression for displacement and velocity of the

oscillator. [8]
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UNIT -1V / s&18 =1V

What do you mean by damped harmonic oscillator? Determine the total energy, average

power dissipation and quality factor of a damped harmonic oscillator. [8]
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OR/ 3ar

(a) What is meant by coupled oscillators? Write equation of motion of coupled

oscillators. [4]
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(b) Two inductively coupled identical circuits each having a natural frequency 600Hz
have coupling coefficient 0.44. Determine the two normal mode of frequency. [4]
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UNIT-V/ g8 — V

Q.5 Explain reverberation and reverberation period. Derive Sabine’s formula in M.K.S

units.
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OR / 3AYar

Write the main methods of production of ultrasonic waves? Describe any one
method in detail. [6]
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Write any four conditions for good acoustical design of a hall. [2]
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