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Question I ( L5marhs)

(A) Show that the set of functions sin(Y), n = 7,2,3,...are orthogonal on the
'L

- !E!qIY4 0, I-,)
19) For tt 

" 

- 
g""";.i;d Fourier expansion I of the function f(n is

b

fant-'l 
pn(x) d,x

f(*) = Zon*n@)' 
Prove that

n=7

( 3 Marks)

oo = 9-6 rL = 7,2,3, . . .

!'at '?'at o.
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iCi S"r"; lh; f;fi*i"g PDE
^ n 2
du -ou-=  l t -+  Xe
At Oxo

srrhipnt to' B.C.s u(O,t) = 0

, 0 1 v, I 7,

u( l , t )=1 and I .C.

t>  0

u(x,0)- Kx)(f iMarks)

Question 2 (25runnxs)

(A) Solve the fotloTns ,')Ur,

F= 
o- -*x ,

Subject to: B.C.s u(O,t) = 0, u(7,t) = 1

0<x17,  t>0

and, I.C. u(x,Q - KI),YI# = s@)
, - - -(.!9-U-qhe)

iBi Di;;;;iruuj wiiiG;;pli' lil;; dt.wbacks (+:+") of Newton-Raphson 
-"^,, I

- - - *glh"d feisglyg'e-I193.!ir'.eer.al-s-uhrciq-.e-*L+Jle1l-.---"-_ - -'- -Q Msrhil 
|

(C) Find the real root of the equationa'* - ec = 0 using , 
I

(r) Newton-Raphson method with xo = 0 
|

(ii) The Secant method with no = 0 and x, = 7 ( 4 M":!:)-l

ioi ei;;;;[; iott*t* ,ysffi ;i "Is.u'"i. 
lq".ti;il'-' 
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v r rv t r  
* ' i4* '+  2x '= l$  I  

I

I Zxr* r, * 5x, -- 19

I  }xr*xz*xcs =$
I
I r;t rr you solve this system without ord'ering the equations' What do you expect?

I 
'- 

Dir...r, the convergence of this system through Scarbora criteria'

I riil6;;;-;;;r "q.r"lions 
in u' upptoptillt wav. use Gauss-siedel iterative

t '

f method to make t



Ouestion S ( t5 nannxs)
(A) Determine the value of the function f(x) at r = 3 using the direct method

interpolation using first and second. order polynomial.

6) 6 P;;;th;i td;;;J;q;;6; 6ih; .,,*' i' ; ; i;;i,,g 
- - - - - - te-l4e+-.)

least squares method are Ly 
-- alx+nb and

Zxy=aZx2 +bZx.
(ii) Fttthe straight line A = ax + b and also a parabola

o
A = q + bx * cx- to the following set of observations, using

least squares method:

Calculate the sum of squares of the residuals in each case and test which curve is

more suitable to the data.
(iii) If the function f(x,g,z) rs given by

f(x,a, r) = *:a 
+ sin x + lng

z
where:  x  = 2 t  0 .02,  A = 4t  0 .04 and z  :  6+0 '06

Find the maximum possible elTor in tlle function f(x, A, z) . ( 10 Mar

(C)Show that the function f(z) 
- 

"2 
Z is not analytic anywhere. ( 2 Marks)

Que$on 4 ( tE nannxs)

' .dz
(A) Evaluate {: where C is any simple closed curve and z = o is

c  z -d

G)qu!p!4e 9, - - --- --(ii)inside ,C.

(B) Use Rung-Kutta 4th ord.er method to solve the diff. 
"q. + = y - *2 * I to

,dx

obtainthevalue of y at x = 0.4 knowingthat y(0) = 0.5 (take h=0.4): QW

(C) i)prove that the function u =*2 - y2 ,rharmonic function.

ii) Find a function u such that f(z) =u, * iuis analytic.

iii) Express f(z) in terms of a. ( 5 Marks)'

)c 0 I 2 3

Kx) I 4 15 85

x 0 1 2 a
J 4

v 1 5 10 12 15
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