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Answer all the following questions

Question(1) [25 marks]
a) If f(z)=e?, use the change of variables to show thai I f(2)dz = f aw, and if ¢ is the

straight line x=0 in the z-plane, show that c is mapped into the unit circle ¢/ in

tr> w-plane. Deduce the integral and check your result.

b) Using Chayley Hamilton theorem solve and check the system of equations
3x2+2y2+22=20
2x%+4y2-22=9

x2-5y2+322=8

x* —y*-3 X-2y+5=0
2xy+2x-3y-1=0

Determine the geometric interpretation of the system of equations with its solution.

G estion (2) [25 marks]

. ' . —a, —n<x<0
a) Use Fourier expansion for the function fx)= “ to show that
a 0O<x<m
. sin3x  sin5x T
sinXx + + +.=—, O<x<nm
3 5 4

b) Classify the equation y[n+2]- 4y[n]=0. Using z-transform method solve and

check this equation with the initial conditions yo=1, y1=2.

. . ~ P~ Lage ——g -
¢) Test the validity of the relations: @b=ba, (ab)=ba" —ab",(a+b)=a +b

with the two vectors a=[-2, 1, -3]T and b=[1, -2, 4T,

.




Question (3) [25 marks]
a) Use Fourier transform to solve the wave equation in an infinite domain

*u _ , 0%

| ~=a’—;, —w<x<w,t>0
A ot Ox
o0
u(x,t) -0 as x—){
—0

u(x,0) = f(x) and 5“(’:0) _

interval [-z, x| for the function f(x) = r(x - ) using

1) Direct Calculations 1) Fast Fourier transform

Question (4) [25 marks]
a) i) Define the tensor, rank of tensor and give an example. |

i1) Compare between covariant tensor and contra-variant tensor.

i) If 4 = (Ti) is a contra-variant 1% order tensor, show that the partial

; .
oT deﬁned in each coordinate system accordmg to the

derivatives T! =
S ox!

= s ' 2—1 s
ox' 0x T o°x' 0Ox

rule T’ T, ' =
ox" Ox’ ox ox° ox’
'''''' S lhll t l dlttazuagu
¢) Solve the elliptic partial differential equations equation +=—=0
; ox® 0oy
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