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PAPER: Waves and Oscillations
Time: 3 hours Max Marks: 80
Section-A

I.  Answer any FIVE of the following questions (5x4=20 Marks)

1. What is simple harmonic motion? Write any three physical characteristics of simple
harmonic motion.

2. A particle is in simple harmonic motion and makes 150 oscillitions in a minute. If
its amplitude is 5.0cm, initial phase difference is T1/4, write its equation.

3. What is a coupled oscillator? Give an example for a coupled oscillator.

4. The amplitude of seconds pendulum(T=2sec) falls to half of its initial value in
150sec.Calculate (1) decay constant(b) (ii) logarithmic decrement(A) and (iii)
Quality factor(Q).Take log.? =0.6932.

5. A string of 2m length, 0.6 kg mass is under 300N tension. Find transverse wave
velocity in the string.

6. Explain the laws of transverse vibrations in a stretched string.

Briefly explain about tuning fork. 1

8. Explain the differences between transverse waves in a bar and a string.

~

Section-B
II.  Answer the following guestions (4x15=60 Marks)

9.(a) Show that the vibrations of Torsional pendulum are simple harmonic. Obtain
equation of motion of torsional pendulum and explain how it can be used to
measure rigidity modulus of a metallic wire.

(OR)

(b) What are Lissajous figures? Find the resultant when two mutually perpendicular
simple harmonic vibrations of frequencies in the ratio of 1:2 super impose on
each other with phase difference (i) @=0 and (ii) ¢=T11/2 and draw the
corresponding lissajous figures.

10.(a) What are damped oscillations? Obtain equation of motion and solve it. Explain
the under damped condition.
(OR)
(b)What are forced oscillations? Obtain equation of motion for forced oscillator and
obtain equation for amplitude. From this derive condition for amplitude
resonance.

11.(a) What are transverse waves? Set the differential equation for a transverse wave
on a string. Obtain the frequencies of vibrations for a string of length 'I’ rigidly
supported at x=0 and x=I.

(OR)
(b) What is characteristic impedance of a medium? Show that the characteristic
impedance offered by a string to the travelling wave is given by Z=,/uT.

12.(a) What are longitudinal vibrations? In fixed -free bar prove that longitudinal wave
frequencies are odd harmonics of fundamental frequency.
' (OR)
(b) What are transverse vibrations? Derive transverse wave equation in a bar and
explain about transverse wave solution.
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