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Semester B, 2018-19

Problem Set 6: Partial Differential Equations

Solve the boundary value problems
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By making the change of variables r =x+vy, s=—x+y, find the general solution of
oW Ow
—+—=W
ox oy

ou ou ou

Find a solution for the partial differential equation 36_ - 25 _58_ =0 by the method of
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separation of variables.

Use the method of separation of variables to solve the partial differential equation
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2)(—1/2/ = %%ﬂ O<x<z, t>0,cisanon-zero positive constant, with the following sets of
conditions:
@ w(0t)=w(7t)=0t>0 and y(xt)—>0as t—oo.
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A metal bar for length 7 is placed on the x-axis. Assume that the bar is thermally insulated and
there is no external heat source. Then the temperature distribution function u(x,t) satisfies the

diffusion equation %u =

2

—, 0<Xx<z, t>0 with boundary conditions

u(0,t)=u(x,t)=0, t=0.
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Classify the type of the above second order linear partial differential equation.
Solve the above boundary value problem by the method of separation of variables and find
the general solution by the principle of superposition.

If the initial condition is u(x,0)= f (x), determine the solution in terms of f (x).

Suppose f (x)=3sinx—2sin2x+10sin5x, 0< x < 7. Express the solution explicitly.

A thin rectangular plate is bounded by the lines x=0,x =3,y =0and y = 2. The temperature is
zero along the edges x=0,x =3, y =0 and has the constant value V, along the edge y=2. In



the steady state the temperature V at the point (x, y) of the plate satisfies the equation
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v +— =0. Assuming that V is periodic in x, use the method of separation of variables to
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find the solution of this problem.
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(@ Show that X (x) is a solution to the following boundary-value problem
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(b) Show that if X (x) is a nontrivial solution to the boundary-value problem (II), then
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