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QUESTION ONE COMPULSORY (30 MARKS)

(a) Define the following terms;

1. Reducible linear differential operator.

ii.  Linecar non-homogeneous partial differential equation. (4 marks)
a3z a3z 0%
(b) Solve Fo 4 3220y + 4 owoye = X (6 marks)

(c) Determine the complete solution of

a3z 9%z 23z .
i 7 r 65-; = sin(x + 2y) (6 marks)

(d) Using method of separation of variables, solve

Z—z =3 % + u where u(x, 0) = 6e~>% (6 marks)
(e) Using method of characteristics solve the semi-linear partial differential equation.
du du
45—-25;-{-511—0 (4 marks)

(f) Given the following PDE;
d%u d%u
Foa T gpd =

i Determine the region in the xy — plane where it is elliptic.
il. Determine its characteristic curves. (4 marks)

QUESTION TWO (20 MARKS)

(a) Solve the following wave equation using the method of separation of variables

%y 2%y
atz T gx2
with boundary conditions

y=0,whenx =0and x = 2
and initial conditions

z—}; =0,and y(x,0) = 6sin (%) — 3sin(mx) whent=0,0<x < 2 (14 marks)



(b) Assume n = 1 and u(x,7)= v[—}—}, show that #, =u_ if and only if
4
v'"(2) +M =0 (z>0) where the prime indicates differentiation with respect to z and
Z

: (6 marks)

z=—F
Jt
QUESTION THREE (20 MARKS)

(a) Differentiate between Laplace’s equation and Poisson’s equation. (2 marks)

(b) Find the temperature function u(x,t) on an insulated metallic rod of length L which is

governed by — 9—~ =22 ; = under the conditions u(0,t) = 0,u(L,t) = Oand u(L,t) = 10;)x
(13 marks)
(c) Solve (D2 +D")(D+4D'—6)z=0 (5 marks)
QUESTION FOUR (20 MARKS)
(a) Classify the given PDE below and determine its characteristic curves
2 62_11 . azu 2 6 = 3 au 4 6u J
¥ o 2xy R 4 el +x 2y (3 marks)
2
(b) Solveg—z—g— +3——22—xy (11 marks)
(¢) Solve the wave equation by D’ Alembert’s method
25 _ ¢292 where C is a constant (6 marks)
atz ax?

QUESTION FIVE (20 MARKS)

(a) Formulate the following 2-Dimensional Laplace’s Equation in polar coordinates and

. e B 3 a%u | d*u _ 14 "

solve it (give its general solution). e < P 0 (14 marks)
2 it e P8 6 marks

o aleid ax3 4 ax?ady dxdy? x ( )



