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la. Solve the following Cauchy problems

(Duee — 4uy, = 6t,u(x, 0) = x, u(x,0) =0 (5 marks)
(iD) uee = Py, u(x,0) = %, u,(x, 0) = sinx (5 marks)

b. Evaluate u ( 1, %) given the Cauchy problem:

Uy =l =0, —0<x<om, t>(
0, —o<x<-1
x+L,-1<x<0

x0)= f(x)= '
u(x,0)= f(x) 11 pex) (15 marks)

0, l12x <en
[0, —o x<-1
u,(x,0)=g(x) =l ~1<x <1

0, l<x<w
2a. Solve the heat equation;

U "y =0; 0<x<mt>0
u(0,8) =u(m,t) =0, t =0
x, 0<x< T (15ma|ks)
=2

u(x,0) = f(x) ={ n

m—x, ;<x<m
3. Consider the equation wu,, — Uy =0; —0 < a<x<bhb<oot>0
Give a canonical form and the general solution of the wave equation. (15marks)
4 (a) Verify that u(x,y) = f(x)g (») is a solution of the PDE Ullyy, = u,u,, for all pairs of
(differentiable) functions f and g of one variable (7marks)

(b) Show that cos(x — ct) is a solution of ur + cu, = 0. (8marks)




Sa. Solve the first order equation 2u, + 3u « = 0 with the auxiliary condition u = sin x when

t=0. (7marks)
b. i) Find the general solution (in terms of arbitrary function) of the first order PDE:
ur(x,y) + uy(x,y) = 1 (4marks)

(i1) Discuss the particular solution of the above PDE corresponding to u(x, 0) = ¢(x) on the
Xx-axis (4marks)




