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-----------------------------------------------------------------------------------------------------------Section-A (Essay type)
Answer All questions

Marks :10x5 = 50

1. a) What is simple harmonic motion ? Derive the equation of motion of simple harmonic
oscillator.
OR
b) What is compound pendulum. Derive an equation to determine the acceleration
due to
gravity using it.
2. a) Derive an expression for the motion of damped harmonic oscillator and find its
solution.
OR
b) What are forced oscillations? Derive and solve the differential equation of it
. 3.a) State and prove Fourier theorem and obtain Fourier constants.
OR
b) Analyse a square wave using Fourier theorem.
4. a) Derive an expression for the velocity of transverse wave in stretched string.
OR
b) Derive an expression for the velocity of longitudinal wave in a bar.
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5. a) Describe the production of ultrasonics using Magnetostriction method.
OR
b) Explain the experimental determination of the wavelength of ultrasonics using
acoustic grating.

Section-B (Short answer type)
Answer any three questions

Marks: 5 x3 = 15

6. Write a note on Lissajous figures.
7. Explain the quality factor and sharpness of resonance.
8. Explain the energy transport in strings.
9. Write a short note on turning fork.
10. Write the applications of ultrasonics.

Section-C
Answer any two questions

Marks: 5x2 = 10

11. The spring is stretched by 8 cm by a force of 10N. Find the force constant of the
spring. What will be the time period of a 4Kg mass suspended by it.
12. In what time will the amplitude of a damped harmonic oscillator be reduced to half its
initial value, if the decay modulus is 1 sec?
13. Find the Fourier’s series for the saw-tooth function given by

y=

a
t for 0<t<T.
T

14. A steel wire 100 cm long has mass of 10 gm. It is stretched by a tension of 400 N.
Find the frequency of the wire in fundamental mode of vibration.
15. A piezo-electric crystal has a thickness 2mm has density 3200kg/m3. If it is made of
Material of Young’s modulus 8 x 1010 N/m3. What is its fundamental frequency.
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