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BSCPH-103
Oscillation and Waves
Bachelor of Science (BSC-17)
Ist Year Examination, 2022 (June)

Time : 2 Hours] [Max. Marks : 40

Note : This paper is of Forty (40) 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 Ten (10) marks each. Learners are required
to answer any Two (02) questions only.

(2x10=20)
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1. Give the detail explanation for the working of LCR circuit
and obtain the expression for impedance and quality factor.
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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.  Whatis atorsional pendulum? Find the differential equation
in the case of torsional pendulum and discuss the frequency
and time period of torsional pendulum.
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A system executing damped harmonic motion is subjected
to an external periodic force. Investigate the forced vibration
and obtain the condition of resonance.
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What do you mean by forced harmonic vibration? Find the
differential equation of the forced electrical oscillation of a
circuit containing L, C, R in series driven by alternating
e.m.f. E = E; sinwr and solve it to find the current in the
circuit.
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(Short Answer Type Questions)/( g I AT Y9T)

Note : Section 'B' contains Eight (08) short answer type

e :

questions of Five (05) marks each. Learners are required
to answer any Four (04) questions only.  (4x5=20)
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Write a short note on :
(a) Doppler effect for sound.
(b) Doppler effect for light.
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What do you understand by Lissajous figures? What are
their uses?
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What do you mean by compound pendulum? On what
factors does the time period of a compound pendulum
depend?
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At what displacement the kinetic energy of a simple
harmonic oscillator is half of its total energy? Calculate it.
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Explain the difference between phase velocity and group
velocity and establish the relationship between them.
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6. Find the resultant amplitude and the phase relationship for
the particle on which two simple harmonic motions having
displacements x; = (2 cm) sin oz and x; = (2 cm) sin(w?

+% ) are applied.
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7. Prove that for a harmonic oscillator average kinetic energy
is equal to average potential energy, when the average being
taken over a complete cycle.
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8.  Write formula for fundamental frequency of stretched string.
On what factors does the frequency of vibrations of a
stretched string depend? Explain.
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