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1. Longitudinal vibrations of an elastic bar of lengthin the axial direction are governed by the
wave equationy; = c*u,,, ¢ = E/p where E andp are Young's modulus of elasticity and
density of the bar, respectively. The rod is fastened at oeaad free at the other. If the initial
displacement and velocity ayéx) and zero, respectively, then find the motion of the bar.

2. Using Fourier transform find the temperaturg distribution of an infinitely long bar of thermal
diffusivity c? if it has the initial distributiore=%**. The initial boundary value problem is
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3. Show that if a solid bar of length and thermal diffusivity 1 is insulated at the ends has the
initial temperature distribution — =/, then at any time > 0 its distribution is given by the

infinite series
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4. An infinite string is pulled locally (around = 0) asu(z,0) = e~*l and released from rest.
Write down the initial boundary value problem and solve ihgdsrourier transform.

5. Solve the following Laplace equation with prescribedrmary conditions
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u(z,0) = H(x)e **, whereH () is the unit step function

u(z,m) =0, —co<x <00

6. The upper and lower sides of a square plate of sideperfectly insulated while the left and
right sides are kept at temperatureand f(y), respectively. Find the steady-state temperature
distribution in the plate.



