Total Pages : 12 Roll No. ..cocevieenee.

BSCPH-103/PH-02

Oscillation and Waves
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Bachelor of Science (BSC-12/16/17)

First Year Examination, 2019 (June)
Time : 3 Hours] Max. Marks : 40

Note : This paper is of Forty (40) marks divided into three
(03) sections A, B and C. Attempt the questions
contained in these sections according to the detailed
instructions given therein.
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SECTION-A/ ©@US-%h )
(Long Answer Type Questions)/( ¥l 3w ated W9 )

Note : Section 'A' contains four (04) long answer type
questions of Nine and half (9%2) marks each. Learners

are required to answer any two (2) questions only.
(2x9Y2=19)
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1. What is simple harmonic motion ? Prove that in simple
harmonic motion the average potential energy is equal to
average kinetic energy over one cycle and each average is
equal to half of the total energy.
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2. Write differential equation of moving coilgalvanometer
taking electromagnetic damping into account. Solve it for
small damping.
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3.  What are lissagous figures. Describe their applications. Find
a resultant equation for two S.H.M. of equal frequency of
forming such figures. Solve it for phase difference 0°, 90°
and 180°.
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4. Write short notes on any two :
(a) Stationary waves
(b) Doppler effect
(c) Waves on a stretched string
e d 9 frdl @1 W odfgw feooft fafag
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SECTION-B/( ©@Us-@)
(Short Answer Type Questions)/( TTE I A1 T9T)
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. (4x4=16)
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1. What do you mean by compound pendulum ? On what
factors does the time period of a compound pendulum
depend ?
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A simple harmonic motion is represented by the equation
y = 10 sin (10¢ — t/6) Calculate :

(@) Maximum velocity and

(b) Maximum acceleration
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Write a short note on velocity resonance in a driven oscillator.
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Bring out the difference between progessive and stationary
wave.
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Write short notes on shock waves.
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What are the harmonics and overtones ? Write expression
for fundamental frequency of vibrations of a stretched string.
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7. When a wave propagates in a medium, the phase difference

. . . 2
between two particles at separation 15 cm is ER Find the

wavelength of the wave.
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8. Describe sharpness of resonance and quality factor.
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SECTION-C/( @US-1)
(Objective Type Questions)/(aﬂﬁ'% T )
Note : Section 'C' contains ten (10) objective type questions

of half (*2) mark each. All the questions of this section
are compulsory. (10x%2=05)
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1. In a compound pendulum, the number of collinear points
about which the time period is same is/are

(@ 1
(b) 2
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(c 3
d 4
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2. The graph between length and time period of simple
pendulum is a
(a) Straight line
(b) Parabola
(¢) Circle
(d) Ellipse
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3. If 1 is relaxation time and E is mean energy of damped
oscillator then power dissipation will be

(a) Et
(b) Et
(c) Zero

(d) Et?
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4. The energy of a damped harmonic oscillator is reduced to
1/e times of its initial value in the time called

(@) Time period
(b) Quality factor
(c) Relaxation time

(d) None of the above
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5. The equation of forced oscillation is

(@) X = A sin (wt+ 0)

2
(b) ‘C’Z_§+W3X:o
A

2
© %+2yX+w§X:O
t

d*x

(d) ?+2yX+w§X:FO sin pt
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(31) X = A sin (wt + 0)
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6. Inadriven harmonic oscillator, resonance, displacement lags

behind the driven force by.

T
(@) E

T
(b) 7

(c) Zero

d) =
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7. The sound waves produced in a gas are always :
(a) Transverse
(b) Longitudinal
(c) Stationary
(d) e.m. wave
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8.

Nodes are points where the changes in pressure and density
are

(a) Minimum
(b) Maximum
(c) Zero

(d) Can't say
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Dopper's effect is applicable for
(a) Light waves only

(b) Sound waves only

(c) Betarays only

(d) Both light and sound waves
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10. Principle of superposition of waves can explain
(a) Interference only
(b) Stationary waves only
(c) Beats only
(d) All of these
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