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QUESTION ONE COMPULSORY (30 MARKS)

(a) Define the following terms giving an example in each;
i. Linear homogeneous partial differential equation.
ii  Linear non-homogencous partial differential equation. (4 marks)

(b)  Solve the wave equation by D’Alembert’s method

azy 2 62y i
o= o where C is a constant (6 marks)

(c) Using method of characteristics solve the semi-linear partial differential equation.

x%—y%=ugivenu=xzony=x,1ﬁy$2 (8 marks)

(d)  Determine the complete solution of
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QUESTION TWO (20MARKS)

(a) Solve the wave equation %%— = a* %% under the conditions ¥ = 0,whenx =0 and

x=n,%3t=0whent=0andu(x,0)=x,0<x<n (13 marks)
a2z 9%z , 0z dz -

(b) Solve = ~7352 -a—x+3—a;—-22-—0 (7 marks)
QUESTION THREE (20 MARKS)

(a) Distinguish between reducible and irreducible linear differential operator. (2 marks)

(b) Reduce the partial differential equation t0 its canonical form

a%u a%u a%u 1 ou ou
20%U gy — 20%u _ 3 — 3= 10 marks
Y a2 xy axay+ X 9y x:v(y 3x+ X 33’) ( )
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() Solve 3==7 gi—é—z - 6%% = sin(x + 2Y) (8 marks)




QUESTION FOUR (20 MARKS)

(a) A rod of length L with insulated sides is initially at uniform temperature 100°C. Its ends are

suddenly cooled to 0°C and are kept at that temperature, find the temperature function u(x, t).

(13 marks)
(b) Determine the characteristic curves for g% + 4%‘: +x+y=0 (4 marks)
2
(c) Solve g% - gy—z =0 (3 marks)
QUESTION FIVE (20MARKS)

Given the partial differential equation

azu azu dcu . " du
Py axay"2$+1—OanSxS1,y>0w1thu—--a;—xony—-0

1. Classification the PDE (2 marks)

Reduce it to canonical forms and solve it (18 marks)
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