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INSTRUCTION TO CANDIDATES

i.  Answer ALL questions from section A and any THREE from section B
il. Do not write on the question paper.
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SECTION A, COMPULSARY (31 MARKS)

QUESTION ONE (16 MARKS)
Classify the following PDEs (4 marks)
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lil.  3uyy + 2Uyy + Suyy + yu,=0

Using D’ Alembert’s Method, solve the PDE U, = 25U, wheret >0,0<x<1

U0, x) =sinx
U.(0,x) = x*

(5 marks)

Solve xzp + yzq = xy using Lagrange’s method (7 marks)
QUESTION TWO (15 MARKS)
Solve (mz-ny)%f + (nx — 12) g% = ly — mx using method of multipliers. (7 marks)
Transform to its canonical form; 2uy, — 4uyy — Buyy + Uy = 0 (8 marks)
SECTION B, ANSWER ANY THREE QUESTIONS (39 MARKS)
QUESTION THREE (13 MARKS)
Using method of characteristic, solve the first order linear equation; x?u, + yu, + xyu =1
(3 marks)

Fiad the solution of a string of length L = 1 that is parallel upward at the middle 50 that it
reaches a height of 0.5 and satisfies the wave equation Uy, = 9Uxx
(10 marks)

QUESTION FOUR (13 MARKS)
State the maximum principle or Laplace equation (2 marks)
Consider the following BVP Uy, + uyy = 0, (X, )€, 0 <x < 2,0<y<1 x,y€
20, where x and y are on the boundary @(x,y) = sinnx + cosmy. Find the range of the
values of the solution of U(x, y). (6 marks)
Solve by method of grouping 2p + 3q = | {5 marks)



QUESTION FIVE (13 MARKS)
a) Find the characteristic of ; u,, + Ugy + Uy, =0

(3 marks)

b) Solv: the following I'VP by method of separation of variables U, = 36U,,, t > 0

0<x<1

U, x) =0, U.(0,x) = 4

Ut,0)=0, U(t1)=0,

QUESTION SIX (13 MARKS)

a) Solve by Charpit’s Method; xp + yq = pq

b) Finc the general solution of 3uy, + 3yu,, + 3u, =0,y # 0.

QUESTION SEVEN (13 MARKS)
a) State the order and degree of the following PDEs;
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b) Solve for 9L = cos(2x + 3y), by direct method

x2dy

c) Solve yzp + 2xq = xy by lagrange’s method

Dsx<il

(10 marks)
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