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Section A - (Marks: 5 x 4 = 20)

Answer any five questions.
All questions carry equal marks.

Derive an equation for energy of a simple harmonic oscillator.

At what displacement Kinetic and potential energies 6f a simple harmonic oscillator are equal.
Explain 'principle of superposition'. |

Define forced vibrations and damped vibrations.

What are the laws of transverse vibration of strings?

The amplitude of a Seconds pendulum falls to half of its initial value in 150 Sec. Calculate the
"Q-factor".

A string of length 2.5 m, mass 0.001 kg is undertension of 1N. Find the fundamental frequency. .

Velocity of a sound wave in a Copper rod is 3560 m/s, Calculate Youngs Modulus of Copper
(density of Copper 8890 kg/m3). '

Section B - (Marks: 4 x 15 =60)

Answer all questions.
Each question carries equal marks.

What is simple harmonic motion? Establish the equation of motion of a simple harmonic
oscillator and solve it. Hence derive expressions for its velocity and acceleration.

Or

What are lissajous figures? Discuss the linear Combination of two mutually perpendicular simple
harmonic motions of same frequency and explain different important cases.
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Derive the differential equation and its solution of a damped harmonic oscillator? Discuss the
conditions under which oscillations are said to be underdamped, overdamped and critically damped.

Or

What are forced oscillations? Obtain an expression for the amplitude of forced vibration and deduce
the condition for resonance.

What are transverse waves? Derive the expression for the Velocity of a transverse wave along a
stretched string and discuss the solution of wave equation.

Or

Set the differential equation for a transverse wave on a string. Obtain the frequencies of vibration for
a string of length "' rigidly supported at x =0 and x = /.

Derive an equation for longitudinal wave in a bar. Obtain its solution and discuss the case when both
ends of the bar are fixed.

Or

Derive an equation for transverse wave in a bar. Obtain its solution and discuss the case when both
ends of the bar are kept free.
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