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INSTRUCTION TO CANDIDATES

Answer any three questions.



Question One (20 Marks)
a) The temperature T(x,t) in a stationary medium x > 0 is governed by the heat conduction

2
0 z making the change of the variable (x, t) to (u, t) ,where u = 2%/;
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Show that 4t§Z = 0 :]21 + 2u£ (5 Marks).
Ou ou
b) Reduce the partial differential equation u,, +5u,, + 6u,, =0 to canonical form and find

the general equation. (5 Marks)
¢) Find the three general solutions and the particular solution of the Laplace’s equation

U, +U, =0 given the boundary conditions U(0,y) = U(L,y) = U(x,0) = 0, and also that

U(x,a) = sinn—Lmﬁ. (10 Marks)

Question Two (20 Marks)
d) Given that the standard form of the partial differential equation 4u,, +8u,, +u, =0is

use =0, using the method of classification of second order differential equations classify

it as parabolic or hyperbolic or elliptic. Showing all the work solve the given PDE then
transform it to the standard form.

Question Three (20 Marks)
a) Find the characteristics of the pde xu, +(x—yu,, —yu, = 0 x>0,y > 0 then show

that it can be transformed into canonical form (&2 + 477)u g +&u, =0, where £and 77 are

suitable chosen canonical coordinates. Use this to obtain the general form

u(@,m) = 1@+ [ B (10 Marks)
(& +47)?
b) Solve F, =a’F,, (10 Marks)
Question Four (20 Marks)

a) Show that the one dimensional wave equation u, — c’u,, =0 can be transformed to
u,, = 0and the general solution given as u = F(u)+ G(77) where p and n are functions of

x and f. (10 Marks)

b) V is the potential and I is the current at time t at a point P of the cable at a distance x from
a given point, and R, L, C and G are the resistance, inductance, capacitance and leakage
to the ground per unit length of the cable respectively, each assumed to be constant.
Derive the general transmission line equations and in particular show that the telegraph
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ations are = RC— and— = RC— and the radio equations are
cquationsare w2 = e ar 1 oo
2 2
and —a—f=CLa 2[ (10 Marks)
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Question Five (20 Marks
a) Determine the characteristic curve of the equationu ., + du,, +u, =0 (4 Marks)
2
b) By separation of variables solve4—aﬁ = a—b; _ou (6 Marks)
ox Ox° Oy
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c¢) Find u(x,t)in the form u(x,t) = _‘f;_ + Z a,() cos% +b,(t) sm% if

n=1
u,—c’u, =0
u(x,0) = g(x),u,(x,0) = h(x),0£LxLL (10 Marks)
u(0,£) =0,u(L,t)=0,6 20



