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PHY (N)-201

Oscillations and Waves

Examination February, 2026

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

(& 3T uve) (2x19=38)

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. Calculate the resultant of two rectangular simple
harmonic motions whose amplitudes as well as periods
are in the ratio 1 : 2 and phase difference is 90 degrees.

[lustrate the results by the diagrams.

Tl AR TR 3T Tfqal & ROt i 7o Hifeg
e o7 IR STadehTet 1 : 2 % 31U § ¥ 31 etk
90 feit &1 afomsi 1 RS gRT TeIET |

A-0260 (2)



2. What is compound pendulum ? Obtain an expression
for the period of compound pendulum. Hence. show
that in general a compound pendulum oscillates with
the same period about four points in a straight line,

passing through its centre of gravity.
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3. Discuss the theory of forced harmonic oscillations.
How does sharpness of resonance depend on damping ?

Illustrate your answer with suitable diagrams.
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4. How will you describe displacements in a two-
dimensional wave ? Write down the wave equation in
the case of two-dimensional waves on a stretched

membrane.
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5. Show that the most general differential equation for one

dimensional wave is :

Discuss the solutions for this in the case of a medium

with rigid boundaries separated by distance L.
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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. Write the necessary and sufficient condition for simple

harmonic motion.
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2. Explain the power dissipation in damped harmonic

oscillator.
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3. Derive the expression for the frequency of oscillation

m an LC circuit.
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4.  Explain amplitude resonance and derive the condition

for maximum amplitude in a forced damped oscillator.
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5. Two coherent sources whose intensity ratio is 9 : 16
produce interference fringes. Deduce the ratio of
maximum intensity and minimum intensity in fringe
system.
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6. In the spectrum of light from a luminous heavenly body
the wavelength of a particular line is measured to be
3737 A, while the actual wavelength of that line is
3700 A. What is the velocity of the heavenly body with

respect to earth ?
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7. A string of length L = 1.2 m is fixed at both ends and

supports standing waves. The wave speed on the string

is v =120m/s.
(a) Find the fundamental frequency f;.

(b) Find the wavelength A, and the next two

harmonic frequencies f,, f;.
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8.  What are harmonics ? Derive the expressions for
frequencies of harmonics in a stationary wave formed
on a stretched string fixed at both ends.
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