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Answer the following questions
Question 1 ( 15 MARKS)

2

(A) Verify that the function u(x,t) = e 4kt satisfies the heat equation
:24 rkt o

u, =ku,,. (5 Marks)
(B) Solvethe following PDE T
2
EBE:ké—g—+xt, O<x<l, t>0
ot ox>
Subjectto:  B.C.s u(0,t)=0, u(l,t)=1 and I.C. u(x,0) = x
Note: the steady state occursatt=to0 _____ (10Marks)

Question 2 (25 MARKS)
(A) Solve the following PDE

’u &
__12,¢=_u+x, O<x<l, t>0
ot ax2
ou(x,0
Subjectto: B.C.s u(0,t) =0, u(l,t)=1 and I.C. u(x,0) = x, gt ) =
(B) (i) Discuss (U#4) with graphs three drawbacks (<5=) of Newton-Raphson
method for solving non linear algebraic equation. ' (2Marks)
(i) Express each equation in terms of conjugate coordinates:
(i) 2x+y=>5 G) x2+ y2 =36 (3 Marks)

8x,+3x,+2x,=20
I6x,+6x,+4x,=-11
4x,+1.5x,+x;=10

(i) If you solve this system without ordering the equations. What do you expect?
Discuss the convergence of this system through Scarbora criteria.
(i) Order your equations in an appropriate way. Use Gauss-Siedel iterative method to

0 :
make two iterations. Use ng) = xgo) = xg) =1 (5 Marks)
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Question 3 (15 MARKS)

(A) Determine the value of the function f(x) at x=3 using the direct method
interpolation using first and second order polynomial.

xl0’1’2h4
f(x))1[3]15 75

_______________________________________________________________________________________________________________________ (5 Marks)
(B) Find the cube root of 12 using Newton-Raphson method, take X, =3.

______________________________________________________________________________________________________________________ (5 Marks)\

| d
(C) Show that —
dz

(Z 2 ) does not exist anywhere, i.e. f (2} = 22 Z is not
analytic anywhere.

Question 4 (15 MARKS)
(A) If the function fix, y, z) is given by

(5 Marks)

fixy z) = §+cosx+1ny—ez

et 1 e NI, [ I B SR (5 Marks)
(B) Use Euler’s and Rung-Kutta 4t order method to solve the differential
d
equation 2 Y- X +1 toobtain the value of Yatx = 0.4
knowing that y(O) = 0.5 (take h=0.4 ). (5 Marks)

(C) 1) Prove that the function u =2x(1 - y) isharmonic. ~TTTTTTTems
ti) Find a function v such that f(2) =u + ivis analytic.

tit) Express f(2) in terms of z. (5 Marks)
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