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Oscillations and Waves
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Time : 2 Hours] [Max. Marks : 35

Note : This paper is of Thirty Five (35) marks divided into
two (02) Sections A and B. Attempt the questions
contained in these sections according to the detailed
instructions given therein.
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Note : Section 'A' contains Five (05) long answer type
questions of Nine and Half (9½) marks each. Learners
are required to answer any Two (02) questions only.

(2×9½=19)
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1. What is Doppler effect? Does it hold for sound and light
both? A sound wave of frequency n is coming towards a
stationary listener with speed vs. The speed by sound is v.
Derive an expression for the apparent frequency heard by
listener.
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2. What is a torsional pendulum? Find the differential equation
in the case of torsional pendulum and solve it to obtain the
frequency and time period of torsional pendulum.
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3. What is time period of oscillation? Derive an expression for
time period of small amplitude of a simple pendulum. What
happens to the time period of its oscillations if the amplitude
is large?
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4. With the help of the expression for amplitude of forced
oscillations discuss the condition for resonance. What are
coupled oscillations? Explain the energy transfer in coupled
oscillations.
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5. What is Damping? Write differential equation for a damped
harmonic oscillator and solve it for the underdamped case.
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Note : Section 'B' contains Eight (08) short answer type
questions of Four (04) marks each. Learners are required
to answer any Four (04) questions only. (4×4=16)
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1. Show that in the case of a compound pendulum, the points
of suspension and oscillation are interchangeable.
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2. A wave is displacement is given by y(x, t) = [8 cm] sin[(10
rad/cm) x–(10 rad/s)t]. Find the amplitude of the wave,
wavelength, angular frequency, wave number and the
velocity of the wave.
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3. Define the terms phase, phase difference and phase velocity.
How are they related?
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4. What do you mean by stationary waves? Write down its
properties.
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5. Define relaxation time and quality factor. Find relation
between quality factor Q and relaxation time � for damped
harmonic oscillator.
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6. Differentiate between compound pendulum and simple
pendulum.
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7. Show that total energy of simple harmonic motion remains
constant for all values of displacement.
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8. What is energy of a progressive wave? Explain its physical
significance.
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