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I Answer all the following qilA
I
I Question(l) [25 marks]
I
I a) If f(4=2, u,se the change of uariables to sl 
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te btle crburLee o[ uartaorcs rc snow that l -fQYz - Jdr, and if c is the
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lstraisht line x=0 in the z-plarre, show that c is mapped, into the unit circle c/ in

l r^" w-plane. Ded,uce the integral and, check your resurt. I
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b) Using Chaytey Hamilton theorem solue and, check the system of equations 

I
| 3*'+2Yz+72-29 |
t l
| 2#+4Yz'72-e 

I
xc2-5Y2+322-8 |-rfu-tif,snt 

t;*pt* r"7nu^ ;I*i"a |n*nTnTrwlr* rr rq*"ti"r, 
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|
^'-y'-3*-2y+5:o I

2xy+/1-3y-l:0 |
Determine the geometric interpretation of the system of equations with its solution. I
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I q estion (2) [25 marks]
I
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[Jse Fourier expansion for the function. .ft*)=]-q 
-n<x<0 

tu show thatI

I  la,  0<x<n
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I ' inx++A*tif* *...=*,0<x<ru
lrs4'
r - - r i -r--1
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Classify the equation y[n+ZJ- 4y[nJ=9. tlsing z-transform method, solue and, I
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I check this equation, with the initial cond,itions y0=1, !r=2. i|  
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c) Test the ualid,ity of the relations: Eb=8a,6)= bA, - dbr,ED-d +F I

I
with the two uectors a--[-2, 1, -Jf and, b=[1, -2, 4Jr 
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Question (S) [25 marksl
a)Use Fourier transform to,solue the waue equation in an infinite d,omain

Ozu ,02u,
, ,  f f i=a ' f f i t  
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u(x,t) -+ Q as 
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u(x,0) = f(x) and, 
au@:0) = o for -co < ff < eo'at
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interual l-r,nlfor the function f(x) = 7T(tc - r) using

i) Direct Calculations ii) Fast Fourier transform

Question (4) [25 marksJ i

a') i) Define the tensor, ranlz of tensor anil giue an example.

ii) Compare between couariant tensor and, contra-uariant tensor.

. iiil If o = (fl ) ;t a contra-uariant lst ord,er tensor, show that the partial
\ /

d,eriuatiues T; = #*flned, in each coord,inate system acbord,ing to thet .1xr

rule Ti : y, ox' dx" *, a?'i i;x"' r - 
" AX, AXi 

', 
AX, AX" AT,i

c) Solue the etliptic partiat d,ifferential equations equation O'u * Otu - n
a*' t  af 

= u

at piuotal points of the following square mes!,oto s decimal places.
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