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Oscillation and Waves
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First Year, Examination, 2018

Time : 3 Hours Max. Marks : 40

Note : This paper is of forty (40) 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 SR 7%)

Note : Section ‘A’ contains four (04) long answer type
questions of nine and half (9%) marks each.
Learners are required to answer two (02) questions

only.
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What is a torsional pendulum ? Find the differential
equation in the case of torsional pendulum and solve it

to obtain the frequency and time period of torsional
pendulum.

WIS Tl T BT & ? WIS Sladd b ol 3fadhd
TG U BT 3R RGN AAd @ MRy &R
3MaddT U FRA b folv 39 g DI |

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 sin ot and solve

it to find the current in the circuit.
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What are stationary waves ? Write the characteristic of
stationary waves. Find the position of nodes and
antinodes for the medium having rigid boundary.
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What is Doppler effect ? Does it hold for sound and
light both ? A sound wave of frequency n is coming
towards a stationary listener with speed v.. The speed
by sound is v. Derive an expression for the apparent
frequency heard by listener.
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Section-B / Yvs—Y
(Short Answer Type Questions) / (?rrgr SN %)

Note : Section ‘B’ contains eight (08) short answer type

e

1.

questions of four (04) marks each. Learners are
required to answer four (04) questions only.
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Discuss the effect of damping on the frequency and
amplitude of a harmonic oscillator.
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What are Lissajous figures ? What are the their uses ?
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Obtain the differential equation for the wave motion.
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Write a short note on relaxation time and quality factor
of damped harmonic oscillator.
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At what displacement the kinetic energy of a simple
harmonic oscillator is half of its total energy ?
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Define the terms phase and wavelength of wave
motion. Obtain relation between frequency, wave
speed and wavelength.
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Prove that the electromagnetic waves travel with the
velocity of light in free space.
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On what factors does the frequency of vibrations of a
stretched string depend ? Explain.
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Section—-C / Gue—T[
(Objective Type Questions) / (@S J)

Note : Section ‘C’ contains ten (10) objective type
questions of half () mark each. All the questions
of this Section are compulsory.
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Choose the correct alternative :
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1. The time period at the centre of gravity of a bar

pendulumis :

(@ Zero

(b) Infinite

(¢) Minimum

(d) Can’tsay
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2. Doppler effect is related to :

(@ Motion related to frequency change
(b) Motion related to change of intensity

(c) Motion related to change of velocity
(d) None of the above

B-16) P. T. O.



[6] BSCPH-103/PH-02
SR 91T TR ©
(1) emafr uRacds el i &
(@) diear gRaa |eel Tfa ¥
(@) 7 uRad |ae Ty W
(@) SWa # ¥ B T

The distance between one node and consecuative
antinode will be :
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For a simple harmonic motion, the average value of
Kinetic energy is :
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Time period of a 10 cm long simple pendulum is :
(Consider g = 10 m/sec?)

(a) £sec
5
0) Zsec

T

() 0.2 sec
(d) 5 sec
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The resultant of two simple harmonic motions of equal
amplitude and time period acting at right angles and

having phase difference = is:
2

(@) Circle

(b) Straight line
(c) Ellipse

(d) Parabola
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The bandwidth of oscillator at resonant frequency
I.e. (0, - »,) Isequal to: (= = relaxation time)
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8. The law of tension of a stretched string is :

(@) n+/T - constant

(b) nT-*2- constant

(¢) nT? =constant

(d nT"2 = constant
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9. If the period of oscillation of mass M suspended from a
spring is 1 second, then the period of 4M will be :

(@) L second
2

(b) L second
4

(c) 2second

(d) 4 second
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The differential equation of S. H. M. is given by :
2

d2y+100y=o.
t

The frequency of motion is :
@ 10
(b) 100
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27
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y + 100y =0
dt?

(@) 10
@ 100
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100
T =
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