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QUESTION ONE COMPULSORY (30 MARKS)

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

(b)  Using method of separation of variables, solve

% =3 %% + u where u(x,0) = 6e5* (6 marks)

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

-—xg—:+yz—1;=ugivenu=x3ony=%1SJ’SZ (8 marks)

(d)  Determine the complete solution of

: a° a° 3%z .

i a—;— 6x6i2 b 65? = sin (x + 2y) (6 marks)

" 9? 92 i a

i == a—yi —Bi4 36—; = Ry (6 marks)
QUESTION TWO (20 MARKS)

(a) A flexible string of length 2 units is fixed on the x — axis at x = 0 and x = 2. The tension

per mass per unit length of the string is given by 36. The string is given by an initial

displacement of y(x, 0) = 6 sin (mx) — 3 sin (7—:{) The string is gently released from rest to

oscillate. Write down the mathematical model of this motion to include the PDE, boundary
and initial conditions, then find the displacement wave which depends on x and t at any
time t. (15
marks)

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

g 9Bl Be e ) (5 marks)
dy dx



QUESTION THREE (20 MARKS)

(a) Classify the given PDE below and determine its characteristic curves

20% _ otu , 2% _ 30u jalu
i 2xy Y + x = : + x % (3 marks)
9%z 9%z . 02 oz
(b) Solve s — 5+ 5; B 2z = x%y? (11 marks)
(¢) Solve the wave equation by D’ Alembert’s method
2 2
%t% —¥ia -ZT)Z] where C is a constant (6 marks)
QUESTION FOUR (20 MARKS)
Given the partial differential gquation
8%u a%u *u , du du _
ki il
1. Classify the PDE (2 marks)
11 Reduce it to canonical form and solve it (18 marks)
QUESTION FIVE (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
2
governed by %1:- = g2 %x—zunder the conditions u(0, t) = 0, u(L,t) = Oand u(L,t) = ZGSx
(13 marks)
(c) Solve D(D? +D")(D +4D)z =0 (5 marks)




