PHE-02

BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

December, 2015
PHE-02 : OSCILLATIONS AND WAVES

Time : 1 é hours Maximum Marks : 25

Note : Attempt all questions. The marks for each question
are indicated against it. Symbols have their
usual meanings. You may use log tables or

non-programmable calculators.

1. Attempt any five i)arts : 5x3=15

(a) A transverse wave is described by the

equation
X
=y, sin 2x| ft — =
Y=Y ( X)

Show that maximum particle velocity is

equal to four times the wave velocity if A is
ny
equal to TO.
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(b) Calculate the velocity of sound in a gas
in which two waves of wavelengths 2 m and

2:02 m produce 3 beats in 2 s.

(¢) Calculate the ratio of kinetic and potential
energies when the displacement of an
oscillating particle is equal to half of its

amplitude.

(d) Sound waves travelling in water are incident
on a water-steel interface. The impedances
of water and steel are 1-43 x 10 Nm~1s and
3-9 x 107 Nm-1s respectively. Calculate the
percentage of sound energy reflected back

into the water medium.

(e) Obtain an expression for the frequency at

which charge oscillates in an LC circuit.

(H The quality factor of a tuning fork of
frequency 512 Hz is 4 X 10* . Calculate the
time in which its energy will reduce to e! of

its energy in the absence of damping.

(g Can a function like f(t) = (sin ot + cos wt)
represent a simple harmonic motion ? If yes,
what would be the time period, amplitude

and initial phase of such a motion ?
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2. Attempt any fwo parts : - 2x5=10

(a)

(b)

(c)
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Derive relations for the apparent ﬁequencies
of sound (i) when the source moves towards
the listener, and (ii) when the listener moves
towards the source. If the source velocity
were same as the listener velocity, in which
of these two cases would the Doppler shift be

more ? 2+2+1=5

Derive an expression for the time period of a
vertically suspended spring-mass system. If
this system is used in a clock to measure
time, will this clock prove better or worse
than a clock based on a simple pendulum,
particularly when the clock is taken to

moon ? 4+1=5

State the principle on which a flute works.
Obtain an expression for the fundamental

frequency of a flute. 1+4=5
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2.'aﬁ§a%mmﬁﬁq: | 2x5=10
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