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QUESTION ONE (30 MARKS)

5 i . @z . 'z d*zy
(a) Solve the differential equation % + 3y 20y (10Mks)
(b) Find the general solution of the equation Xuy — Yuy +u =X (10Mks)
(c) Solve the equation r —2s+ 2t =10 (10Mks)
QUESTION TWO (20 MARKS)
(a) State the laws due to Fourier that derive the equation of heat conduction in a rod
(2Mks)
(b) Derive the Laplace equation V?u = 0 in three dimension (8Mks)
Find a particular integral of the equation &= — Z = ey (10Mks)

QUESTION THREE (20 MARKS)

(a) Find the solution of the initial boundary value problem for the heat equationk?u,, =
u, satisfying the following initial boundary conditions

u,(0,¢) = 0}
ux(”:t)=0 Mg o
Andu(x,0)=x O0<x<nm (10Mks)

(b) Find a surface satisfying the differential equation t = 6x3y which contains the two
linesy=0=zandy=1=2 (10Mks)

QUESTION FOUR (20 MARKS)

a) A variable z is defined in terms of the variable x and y as the results of elimination from
the equations.

z=t,+y f(t) +g(t)
0=x+yf(t)+g()

Prove that whatever the functions f and g may be the equation rt — s? = 0 is satisfied.
(10Mks)
b) Reduce the equation r + x*t = 0 to canonical form. (10MKks)
QUESTION FIVE (20 MARKS)

a) Find the general solution of the equation — 2sinx — ¢ cos*x — qcos x = 0 (10 Mks)
b) Solve the equation s = 2x + 2y (10 Mks)



