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Question I ( lSrraenxs)

(A) Verifythat the function u(x,t) =

t t .  - k t t- - t  ' - * x x '  ( S M a r k s )
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Subject to:  B.C.s u(O,t)  -  g,  u( I , t )  =

(x (1 ,  />0

and I .C.  u{x ,O)  = y
Note: the steady state occurs at t=lo

Question 2 (25rraenxs)

(A) Solve the following PDE

O2u 02u
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0<x<1,  f  >0

Subjectto: B.C.s u(O,t) - O, u(L,t) = I  and. I .C. u(x,O) = x,4# - 2x

_ _ _ {.19_yr.qrtsr)(B) (i) Discuss (uilu) with graphs three drawbacks (.r:p) of Ne*to"-nrpfrr;;
method for solving non linear algebraic equation. eMarks)(ii) Express each equation in terms of conjugite coordinates:
( i )  2x+U=5 (ii) *2 * U2 = 36

(C) Use the method of Secant to find the real root of the equation.tr - cos-r

Take x(o)  =0,  
" ( t )  

- l  ,makezi terat ions

-0.

( 5 Marks)

bl-ci"en tl-i;iollowfis sysi;m orulseBililauatioil:- 
- - -'

8xr+3xr+2*r=20

76xt+6xz+4xs=-77

4xr+7.5xr+xs:70
(i) If you solve this system without ordering the equations. What do you expect?

Discuss the convergence of this system through Scarbora criteria.
(ii) Order your equations in an appropriate way. Use Gauss-Siedel iterative method to

make two iterations. vr" *(r0) = *(f) : *8) = ,' (5 Mar



Question I ( 15nannxs)
(A) Determine the value of the function/(x) at x= 3 using the direct method

interpolation using first and second order polynomial.

(B) Find the cube root of 12 using Newton-Raphson method, takexo - 3 .
(9-l$.qr\r)

(cl) Showthat + (t' u\ does not exist anywhere ,i.e. f (z) = ,22 is not
dz\  /

analyticanywhere. (SMarks)

Quecrtion 4 ( l5nannxs)

(A) If the function f(x, A, z) is given by

f(x,v,4 :  ++ cosx + ln A - ez
z

where:  x = 2 + 0.02,  A = 4 t  0.04 and z :  6t  0.06
Find the maximum possible error in the function f(x, A, z) . ( 5 Marks)

iBiu; E"i.it u"a n"";:6;iii + "ia*;;th"a t" *1* th. ain ii"ii"r
du2

equation i 
= A - x- + 1 toobtainthevalue of g at x = o.4

dx
knowingthat y(O) - 0.5 ltake h=0.4). ( 5 Marks)

aei t ffi;;iti;fih; f"".ti"" i :Citirti is h";o"i.. 
- -? - - -

fi) Find a function u such that f (z) =u + i u is analytic.
iii) Express /(z) in terms of z. ( 5 Marks)
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