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INSTRUCTION:
Answer Question ONE and any other TWO questions.

QUESTION ONE (COMPULSORY) (30 MARKS)

a) 1) State the general second order linear partial differential equation (P.D.E.)

(2 marks)

ii) Hence state the three classes of that P.D.E. while giving an example equation of
the canonical form in each class. (5 marks)
b) State the Fourier Cosine series expansion of a function f(x) over [— I l] , together with the
expressions of the Fourier coefficients. (3 marks)
c) Reduce the heat equationu, = au  to a set of ordinary differential equations. (5 marks)
d) 1) Determine the Laplace transform of ¢ f (¢) for some constanta . (2 marks)

ii) Use the Laplace transforms to solve the equation3y'—4y =sin2¢, y(0)=2.

(5 marks)
e) Given thatu = u(x, y) , apply the change of variables £ = &(x, y), 7 =1(x, y) to express

the following in terms of the variables ¢,/ .
1) second order partial derivative u(x, y) with respect to y only (4 marks)

11) second order partial derivative u Wy (4 marks)
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QUESTION TWO (20 MARKYS)

) 0 —-m<x<0 )
a) Sketch the function f(x) = , with f(x+27) = f(x) and hence determine
1 O0<x<rm
the Fourier series expansion of this function. (9 marks)

b) Classify the partial differential equation x’u_ — 2xyu,, + yzuxy =e¢", and by setting

n = x transform the P.D.E. to its canonical form. (11 marks)

QUESTION THREE (20 MARKS)

2

a) Determine the inverse Laplace transform of > using partial fractions
(s+1)(s” +2s5+5)
(8 marks)
b) Show that L{H (t—a)f(t- a)} = e‘”m where H (t — a)is the Heaviside function
(5 marks)

c) Let the Laplace transform of a functionu = u(x,t) be L{u(x, t)} = I: e u(x,t)dt .

2

Determine the Laplace transform of a—? (7 marks)
t

QUESTION FOUR (20 MARKS)

u(0,t) =u(n,t)=0,t>0

a) Solve u, =au_, 0<x < rsubject to: to obtain the particular
u(x,0)= f(x),0<x<rm
solution when f(x) = x(71— x). (14 marks)
b) Show that{cos 2x, sin 2x}is an orthogonal set of functions for x [J [— 1T, 771 . (6 marks)
QUESTION FIVE (20 MARKS)
a) The displacement of a semi-infinite elastic beam is described

- 2
u, =au,_,x>0,t>0

by u(0,t) = £ (1), limg—u =0,7>0. Solve foru(x,t) by the Laplace transform method.
X -0 x

u(x,0) :O,O—M =0,r>0
0f |,
(10 marks)
b) Find the characteristics of the equation4u  +12u, +9u  —9u =9 and reduce it to the
appropriate canonical form. (10 marks)
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