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Answer rg,II thefq/Jowimg questiglns (fu,! ury!

Question No, L (20 marks)

(A) Solve the heat equation:

^ n 2du .ou:- - . -k  ^*x,  O<x<J- ,  t>O
at ax"

Where u is the temperature, k is the conductivity of the rod, x is a dimension aud f time

Subject to:  B.C.s u(O,t)  = I ,  u( I , t l  *  
Oul l ' t )  = Z and" LC. u(x,O) = I  (10Marks)
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(B) Consider waves in a resistant medium that satisfy the probiem
'?  t  whereS<r<1, f  >0 wi thBoundaryI [ f f  = Ct 'LLr* - 'T.ot  *  SXe-

conditions, u{G, f) : 1-, u{[, f] : Z and initial conditions,

t t {x '0) : f i * ) , t t , { r ,0) :s(x) !Vherer isaconstant ,0<

ltltt. d"t* th. t"ti te'-r\

Quest ion 2 (20marks)

(A) Given the following system of aigebraic equations:
x t *  3xs :  2

Sxr+xz*2xs : -5

Xtt  6xz + 2xa= -7 7

(i) fiyou solve this system without ordering the equations. Wirat do you expect?

Discuss the convergence of this system through Scarbora criteria.
(ll) Order your eqr:ations in an appropriate rvay. Use Gauss-Siedel iterative method to

/o)  =r(9 =*(9)  =o (5Marks)Tf: lt: tl--t1lt:i:_ u:: ::i: : :'z' - *-s-/ 
,

(B) Fit the straight line A : ax + b and also a parabola A : c + bx + ax to the

foliowing set of observations using least squares method:

[-{r o fr I t I _s l jo I zz l.38 |
Calculate the sum of squares of the residuals in each case and test which curve is more

i8ilillll-H*;1il1ft-;rs..""iio n"d til il;l;;f ;f th..d;ti;; - - - (le-vg$)

x -cosx -0 .Take x(o)  =0,  x ( t )  - l ,makez i tera t ions,  (SMarks)

x o 1 2 3 4
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Ques t ion  3  (15marks )

(A)A) Determine the value of the function/(x) at I = 1'5 using the direct method
A) Determine the value of the function/(x) at I = 1'5 using the direct method

interpolation using first and second order polynomial.

r-:,---T_-*--_T__-.]--f?.-_-l-_T_--llx l0 l l l - r - l
#ffi=--]r
I  f (x)  l l  lb l r5 l rc__l
I  . ' - L ' - - l -  

' . - - -  

_

B) F'ind the cube root of 12 using Newton-Raphson method, take x, - 3 '

- - -(i-V"{qbil

C) Prove that the normal equatiols to the curve A = ax + b using
)

l eas tsquares  methodare  Ly :a lx+nb and Lxy :o \x l  +bZx,  (5Marks)

f,uestion 4- ( 15 marks)

(A)  I f  x  -  4 t  0 .01 ,T :  -3  +  0 .05, f  :  5 t  0 '02 F indthemaximumposs ib lc

rrror in z where z - (xz + yz )* 
t* ( -? Marks)

[B) use Euler',s and Rung-Kutta 4th ord.er method to solve the differential equation

CLI.I
-u - 2x toobtainthevalue af g at x = O.5; knou'ingthat y(O) - 1

dx

... .. l1y:il
(c) Solve the fallowing equation (sturm- l,ouville boundary I'alue problem),
s 2 ^ ,

**  kt -  -0,rvhere0 < x < i ,wi thboundarycondi t ionsy{ i l }  - i i i } -  S and
l| v"

shon, that the solution is orthogonai set of function. fnote, do it for 7 > 0 only)
( 5 M a r ' -

interpolation using first and second order polynomial.

(i-Vet8r)

(B) F'ind the cube root of 12 using Newton-Raphson method, take xo = $ '
(i-Vgqbil

C) Prove that the normal equations to the curve A = ax + b using

least squares method are Ly: alx+nb and Lxy 
: o\x2 +bZx , (5 Marks)

Quest ion  4  (15marks)

(A)  I f  x  -  4 t  0 .01 ,T:  -3 + 0.05, f  :  5 t  0 '02 Findthemaximumpossib lc

error in z where z : {x2 + y'}* t* ( -? Marks)

(B) Use Euler's and Rung-Kutta 4th order method to solve the differential equation

9y = 2x toobtain the value af g at x = O.5; knou'ing that y(O) - 1

dx
( take l t=0.5 in both methods). (TMarks)

v 0 4
L

a,-|

f(x) 1 6 25 55

il"arn measure-s the fq

Question Nurnber
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Assoc j at,e Prof . Dt . I slam M. Eldesoky
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