Fayoum University 19 /06/2011

Faculty of Engineering Mathematics
Dept. of Electrical Engineering Second term of 2010/2011
Second Year Time : 3 hours

Model answer for the following SIX questions:

Question 1 [15 points]
1. Draw the curve |Z - 1| = |Z - i| in the complex plan.
il. Find all solutions of the followings:
a) Sec(z)=2i.
b) Z%=256.
ZZ
1ii. If f(Z) = |7 , Z#0 , show that f(Z)isn’t differentiable
function on C.
iv. If Z=-1+1, evaluate each of Arg(Z), Arg(Z) and Arg(%j

Solution:

|z-1|=|Z—-i|
.'.|X+iy—1|=|x+iy—i|

|(X—1)+iy| =|X+i(y—1]
\/(x—l)2 +y’ =\/x2 +(y—1)2
X =24yt Hl=xP -2y +yP 4+

LYy =X

A
v
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11.

b)
78 =256
28 =256
+i2nn
nZ=%256¢ *
WZ=2¢%: 1201234567
ii.
Z2
f(Z)=—,Z=%0
@7 20
Let Z=re"
2 2i0
f(Z) re _ re’® =r (Cos(26)+ 1Sin (26)) =u+iv
r

s.u=rCos 26) . V=T Sin(26)
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Apply C.-—R.equations in polar form u, = Yo and v, = _Jo
T T
“+u, = Cos(20) ; "+ v, =Sin (20)
an
"+ u, =-2r Sin (20) "+ vy =21 Cos(26)
Sou, z 0 and v, # _Ho
T T
~.f(Z) isn't differentiable function
1v.
v Z=-1+1
- Arg(Z)=135°
v Z=-1-i
Arg(Z): —135° or 225°
11 1 —1-i —1-i
Z —l+i —l+i-1-i 2
Arg(lj =-135° or 225°
Z
Question 2 [10 points]
2

in the

Determine the Laurent series for the function f(Z) = (22 37 ZXZ 3)
— + —

annulus1<|Z| < 2.

Solution:

2
2 _37+2)z-3)

f(2)= (z
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1 1/2 1&(1
| (Z—l)_(l—l/z)_fnz;‘(fj IS
L2 - Kz
N e n e ) R
1 —-1/3 1&(ZY
— - __ =1 . 7
(z-3) (1-2/3) 3%(3) ’ [2<3
1& (1Y &z 1&(zy
( ):EZ(EJ +Z(5j —EZ(EJ 5 where 1<|Z|<2
n=0 n=0 n=0
Question 3 [10 points]

Classify and define the type of all singularities of the following functions and find

their Residue.

Z
y 7>
11. f(Z) = (22 N 1)2
22
ii.  f(z)= ez

Solution:

Singular pointis Z =0

For g(z) = tan(z) = ZanZ“ .
n=0
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_tan(2)

"a, = m =0

7=0

Its type is pole of order 4

Its Residue = zero

1l.

Singular points are Z =i

their types are pole of order 2

-1

Reslf(z)2 =] [r(z)z-i)

Z=i T
Res[f(Z)Z = -i]= %[f(z)(z+ iy] %
iii.
72 2k 2k-n
e 1l &7 7
f Z == = =
R Iy M
Singular points is Z=0
n n-1.. .
Its type is pole of order ) if nis even; and ifn is odd
L ; nisodd
Res[f(z)Z =i = (n;lj‘
Zero ;. niseven
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Question 4 [20 points]

Evaluate the following integrals:

i L COS“3(Z)dz , C:fz]=1; n>0

2miy,  Z
7. 1/Z

i §£° _daz , C:|z]=2

T1-z
Solution:

i L_§C°Sn3(z)dz , C:[z]=1; n>0

2miy,  Z

1 (Cos"(Z) 2mi d* | Cos"(Z)
f——dz ="
z 2! dz

2 2mi

C 7=0

_ %[n(n ~1)Cos™(2)Sin(Z) - nCos" (Z)]

7=0
_—n
2
7. 1/Z
. §Ze7dz , C:lz7]=2
c1-Z
for 1-77 =
Z =1=e”™; n=0,£1,£2,....
2min
Z=¢’7 ;n=0,+1,%£2,
+2mi +4mi +6mi
7
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7. 1/Z 7. 1/Z
§ZL dZ = 2ni{lim | Ze | |
1- Z7 751 2n -2mi 4ni —4mi
¢ (Z—e7](2—e 7 ](2—67](2—6 7 ]
Z7el/Z Z7el/Z
+ lim _ . — [+ lim . .
in -2 4ni ~4i e 2 ha i
et (Z—l{Z—e 7 ](Z—w ](Z—e 7 ] et (Z—e7 ](2—1)(2—e7 ](Z—e 7 ]
Z7el/Z Z7el/Z
+ lim . _ — |+ lim_ , : .
4ri 2mi -2mi —4mi 4w 2mi —2m Ani
et (Z—e7 J(Z—e 7 J(Z—l{Z—e 7 J et (Z—e7 J(Z—e 7 J(Z—e7 J(Z—l)
(Continue)
Question 5 [20 points]
Show that:
2n
: de
. |———=2=n
'([\/E—cose
w b
. J.%L(XZdX= T Whereb > 0.
‘X" +Db
Solution:
271

; ]~ do _
S \/E—cose

Page (7/9)




i0 -i0

e +e Z+z
. cosO = =
2 2
Let Z=¢"
~do=%2
Z1
J.L = —iﬁ;ﬂ ; where C is unit circle cetered at zero
) V2 —cos N (z+z‘1]
7 _
2
dz dz
= -if————— = 2if
< 2_(z+21) C(Z—(\/EH)Z—(\/EH»
2
=2i*27i I =27
Z— \/5+1 2o V31

. j&(x)dx—“]‘j Whereb > 0

iZ

Consider §e—dZ ; where C is the upper half of Z - Plane

L7’ +b’
e” e’ ie
LA/ S S, WL
izz b i(z+ib)(Z—ib) "z+ib),
b b
= 2Tcie— _ I
2ib| b

J~ czos(x)2 dx Te
X" +b b

—00
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Question 6 [10 points]:

Find the Fourier transform of f (x) e™, where f (x) defined by:

ez\x\
f =
()=1
Solution:
Ff(x)e™ }= F(w-1)
F(W \/EJ' —1wx 2de +J' 1wx+2xdX

1 1—ez+1w+—1+e
x| 2+iw 2 —iw

| ) o 1 T1—e —1+e (w-1)
.{f(x)e }—F( 1)= \/_{2+1( 1) 2—i(w—1)}

2+i(w-1)

i

Dr. Eng. Waleed Ahmed (Good Luck)
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