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Time : 2:00 Hrs. Max. Marks : 70

Note :— This paper is of Seventy (70) marks divided into
Two (02) Sections ‘A’ and ‘B’. Attempt the
questions contained in these Sections according to
the detailed instructions given therein. Candidates
should limit their answers to the questions on the
given answer sheet. No additional (B) answer

sheet will be issued.
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Section-A
(@Us—h)
Long Answer Type Questions
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Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Nineteen (19) marks each.
Learners are required to answer any two (02)
questions only.
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1. Derive the expression for time periods of the following:
(@ Simple pendulum
(b) Compound pendulum
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2. What are stationary waves ? Give the condition for

their formation. What are the main characteristics of
stationary wave ? Find the position of nodes and
antinodes if the boundary of medium is free at both
ends.
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3. What do you mean by forced oscillations ? Derive
differential equation for forced harmonic oscillation and
also find the solution of the differential equation of forced
harmonic oscillator.
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4. What do you understand about the superposition
principle for a simple harmonic motion ? Find the
amplitude for the superposition of two waves of different
frequencies.
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5. Give the detail explanation for the working of LCR
circuit and obtain the expression for impedance and
quality factor.
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Section-B
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Short Answer Type Questions
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Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Eight (08) marks each. Learners are

required to answer any four (04) questions only.
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1. A masson a spring oscillates along a vertical line, taking

12 s to complete 10 oscillations. Calculate the following
(@ Time period, and
(b) The angular frequency
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2. What do you mean by Lissajous Figure ? Discuss the
practical applications and significance of Lissajous
figures.
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3. At what displacement the kinetic energy of a simple
harmonic oscillator is half of its total energy ? Calculate
it.
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4.  Explain the concept of resonance sharpness in detail.
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5. What do you mean by Anharmonic Oscillator ?
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6. A wave is represented by :

y(X, t) = [8 cm] sin[(10 rad/cm)x — (10 rad/s)t]

Determine the amplitude, wavelength, angular frequency,
wave number and the velocity of the wave.
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7. Deduce the expression for the velocity of transverse
waves on a stretched string.
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8.  What are beats ? Derive an expression for the frequency

of beats.
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