ROlINO. o,

PH-02

Oscillation and Waves
GEERCESI
Bachelor of Science (BSC-12/16) Physics
First Year, Examination, 2017

Time : 3 Hours Max. Marks : 35

Note : This paper is of thirty five (35) marks containing
three (03) sections A, B and C. Learners are
required to attempt the questions contained in these
sections according to the detailed instructions given
therein.
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Section—-A / Gls—d
(Long Answer Type Questions) / (€T IR T%)
Note : Section ‘A’ contains four (04) long answer type

questions of seven and half (7%) marks each.

Learners are required to answer two (02) questions
only.
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1. Derive Poynting’s theorem by applying Maxwell’s
relations.
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2. What is Damping ? Write differential equation for a
damped harmonic oscillator and solve it for the under
damped case.
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3. What is compound pendulum ? Obtain the relation for

its time period. Also find the condition for minimum
value of the time period.
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4. What is mean by normal modes ? Give the normal
modes of vibrations in the case of two coupled
pendula.
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Section-B / Yve—g

(Short Answer Type Questions) / (g STRIF U%)
Note : Section ‘B’ contains eight (08) short answer type

questions of two and half (2%) marks each. Learners
are required to answer six (06) questions only.
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What is transient state behaviour of systems in forced

oscillations ? Explain.
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Describe anharmonic (non-linear) oscillator in brief.
Given essential equations.
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Write a short note on velocity resonance in a driven
oscillator.
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Show that at any given instant, the energy of a plane
progressive wave is an average half kinetic energy and
half potential energy.
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Bring out the difference between progressive and
stationary wave.
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Derive the expressions for phase velocity and group
velocity in wave.
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What are Fourier sine and Cosine series ?
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A series LCR circuit has L =1 mH, C = 0.1 pFand
R = 10Q. Calculate the resonant frequency of circuit.
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Section-C / GUvs—1T
(Objective Type Questions) / (@S T)

Note : Section ‘C’ contains ten (10) objective type

1.
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questions of half (%) mark each. All the questions of
this section are compulsory.
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The resultant of the rectangular simple harmonic
motions of same frequency and unequal amplitudes but

differing in phase by ™/, s :
(@) Simple harmonic (b) Cicular
(c) Parabolic (d) Elliptical
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In a simple harmonic motion, Kkinetic energy is
maximum at :

(@ Maximum displacement

(b) Minimum displacement

(c) Both maximum and minimum displacement

(d) No where
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Which of the following laws, Maxwell had not
expressed in his relations ?

(@ Gauss’s law

(b) Ohm’s law

(c) Ampere’s law

(d) Faraday’s law
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Low quality factor implies :
(a) Damping is high
(b) Damping is low
(c) Energy loss for period is high
(d) Remain fixed
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Which of the following does not represent velocity ?
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If the amplitude of motion in a S. H. M. is ‘A’, the
displacement of particle in one time period is :
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In a non-dispersive medium group and phase velocities
are equal; this statement is :

(@) True under certain conditions

(b) Always true

(c) False under certain conditions

(d) Never true
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What is true for progressive wave ?

(i) All particles of the medium attain same maximum
displacement but one after the other

(i) No particles of the medium are permanently at
rest

(iii) A regular transfer of energy takes place across
every section of the medium

@ (), (i) (b) (i), (iii)
(©) (), (iii) (d) @), (i), (iii)



[8] PH-02

T TR B foly T W E ?

(®) wregw & W 9 Uh B 95 U, FAM SABR
fRemma U exd € |

(@) wrgw @ s W B WS WY F ReR afawern #
SSRGS

(M) W @& N Al A SHoll B RO AR
BIl ¢ |

@) (@), @) @ (@), (m

(|@) @), (m) (@) (@), (@) T ()

9. Atdisplacement nodes, pressure variation is :

(@ Zero (b) Maximum

(c) Minimum (d) None of the above
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10. The response of human ear to sound is :

(@ Linear (b) Square law

(c) Logarithmic (d) n™ power law type
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