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INSTRUCTIONS:

1. Do not write anything on this question paper.
2. Answer Question ONE (Compulsory) and any other TWO Questions

QUESTION ONE (COMPULSORY) (30 MARKYS)
a) Classify the following pdes as either hyperbolic, parabolic or elliptic:
n 02U 2%u 2%u  ou ou ou
I)Zﬁ+4axay+3a—yz—a+9€£+}/a (3marks)
iy = 22
-5 =a">=3 (3marks)
1)Uy + Suyy, + 2uy, = sin (3x + 2y) (3marks)
IV)XUyy + XUy, + YUy, =0 (3marks)
b) Solve the following equations:
i)(25D% — 40DD' + 16D'*)z =0 (3marks)
iyr+t+2s=0 (3marks)
iii)r = a’t (3marks)
iV)r — 7s + 12t = eX*? (4marks)
c) Solve: y' = 0.75y with y(0) = 16 given y' = % (3marks)
d) Solve: Z—Z = 5x given that x = 0 whenu = 10 (2marks)
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QUESTION TWO (20MARKS)

2 2
a) Solve the wave equation: ZTZ =16 3732’ using separation of variables, given that 0<

x < 2;t > 0. State whether it is hyperbolic, elliptic or parabolic subject to the boundary
conditions: y(0,t) = 0; y(2,t) = 0. (10marks)
b) Solve the following pdes using separation of variables:

i)Z—z = 42—;given the boundary conditions u(0,y) = 8e~3Ywhere u = u(x,y). (5marks)

ii)z_z = 42_;9iven that u(0,y) = 8e™3 + 4e™> (5marks)

QUESTION THREE (20MARKYS)
a) A bar whose surface is insulated has a length of 3 units and diffusivity is 2units. If its

ends are kept at temperature 0 units and initial temperature u(x, 0) = 5sindmx —
3sin8mx + 2sinl10mx.

i)Find the temperature at position x at time ¢, i.e. u = u(x, t) (13marks)
ii)Evaluateu when x = 5:; t =10 sec (2marks)
b) Solve: 22— 4272 4 4. %7 _ sin(3x + 2y) (5marks)
T 9x3 0x20y axdy? Sinisx y

QUESTION FOUR (20MARKS)

a) Solve:
i)(D? +3DD’ +2D'*)z=x+Yy (6marks)
ii)(D3® — 2D%D")z = 2e** + 3x%y (6marks)
iii)(D? — DD’ — 2D'?)z = (y — 1)e* (6marks)
b) Solve: (D® —4D?D' +3DD'?)z =0 (2marks)
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