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Answer the following questions

Question 1.
(a) Obtain all values of ~ log(1- ivV3) & (1+i)'.

(b) Show that SINZ  isn’t an analytic function of Z anywhere.

Question 2.
(a) Use Cauchy’s integrals to evaluate:

2 72 2 z° 2 432

"€ "+ € "€

:j—_dz, sz—dz, sz—dZ.
(z—i)? z° . T
c C (z-i2)?
2
where C is the circle |z —i|=2

(b) If w=u+ iv isanalytic where u=2x(1-y), find v then obtain w & d—W

dz
Question 3.
z
. . . _ - f Z — - .
Obtain expansions in powers of (z—1) for the function f(2) D3 inside
and outside circle [z—-1=2.
Question 4.
Use contour integration to evaluate the following integrals:
00 2 o0 T
X“ dx cosxdx cosfdd
L=I(XZ+1)(x2+4)’ M= j(x 112’ N:j5+4cose'
0 0 -
Good Luck!
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The answer

Answer Question 1:
(a) Obtain all values of log(1—iv3) & (L+i)"

log (1—i\/§):log{2ei3}:ln 2 +i(27k —%), k=0123,....

(b) Show that sinZ isn’t an analytic function of z anywhere.
sinZ =sin(x —1y) =sin Xcosiy —cos xsiniy
sinZ =sinxcosh y—icosxsinhy =u+iv

= u=sinxcoshy & v=-cosxsinhy

= a—u:cosxcoshy & @=—COSXCOShy,
OX oy

—u:sinxsinhy & ?zsinxsinhy
X

ou ov 6u av
_¢_

x oy
CRC aren't satisfied

So, sinZisn't ananalyticfunction.
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Answer Question 2:

(@) |=J. 2’ e”

ey dz—2m[%z e” :|=27Z'i[(22+72'22)e”2]22i

= 27i[(2i — 7)e™ ] = 27i [(x - 2i)] = 27 (2 +i7),

724 e” 27| d2 z Td z
J = dz = 7% + g? = 7i| — (22 + 2z €%
I z° 2 {dzz( )lo " [dz( )}

= 7i(2+2e” +4z7%7), , =7i(2+2) = 4xi,

z=0

2 A3z B

K:-‘.LdZZZR'i iZzesz:l:27Z'i[(22+322)e32] T
c (z—iﬁ)2 dz T2
2
1 3, . 2 3wy 7’ i
:2 | | ——)(—1 :2 | —)=— —3 +4|
7r_(7r 4)( )} 7 ( 4) 2(7r )
: i ou ov ov
b) -+ wisanalytic = —=-— = —=2x
( ) yt OX OX
= V=IZXdX+¢(Y)=X2+¢(Y)
~ou ov ou

o (., .
o I R 2(1—y)—@(x () =¢'(¥)

= g(y)=2y-y" = v=xX+2y-y’

W=U +iV =2X—2xy +i (x* + 2y — y?)

=2(x+iy)+i (X* - y? +2ixy) =2z +i z°

W L0, N ioxs2-2y=2+2i(x+iy)=2+2iz
dz |6y oy
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Answer Question 3:

(a) at [z-1<2
)=t -1t (1+ 3 j
(z-1)(z-3) (z-1) (z-1-2)
_ 1 N 3 (i) 1 _ 1 3 1
z-1 (z-) -2, (@D | z-1 2(z-1|,_ (=)
2 2
_ 13 [1+(z—1)+(z—1)2+(z—1)3+mj
z-1 2(z-1) 2 4 8
1 3 3 3 ,» 3 3
:—m—z—g(z—l)—ﬁ(z—l) —E(z—l) —
1 Y
C2(z-1) 320 o2
(b) at |z-1>2
1 3 ( 1 ] 1 3 1
= f(2)= + = +
-1 (z-D\(z-1-2)) z-1 (z-1?%|, 2
(z-1)
1 3 { 2 4 8 j
= + 1+ + + +ee
(z-1) (z-)°0U (z-) (z-1)* (z-1°
1 3 6 12 24

= + + + + +
(z-1) (z-1° (z-D° (z-D* (z-1

1 2"
REET e
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Answer Question 4:

L_f x? dx 1 x? dx
L (DX +4) 20 (X +D)(X+4)
2 2
f(2) = ‘ - ‘ = 7,= i, +2i

(22 +D)(z2*+4) (z-)(z+i)(z-2i)(z+2i)

. z° ~1 i
&) {(Hi)(z—zi)(z +2i)l_i T @2)B) 6
b,(20) = 4

2

JA
[(z+i)(z—i)(z+2i)} i B (4i)(-3) 3
|

If(z)dz—an('g—g) 27 (- 1)(——)—§—ZL+I f(2)dz (as R — o)

R2 2I6’|ReI9 de
R4(e?_|0 RZ)(e?_IH_'_ 2)

but jf(z)d T

iﬁ 3|6’ d@
R

—>0 (as R —> x)

0(e2|9 RZ)(62|0+ 2)

hence L= z
6
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_fcosxdx 1 j” e™ dx

~Re
g (x +1)° 2 ¢ (X*+D)°
f(z):( T 1) has two poles of order two, z, ==
7%+
If(z)dz=2nib1(i)
C
b, (i) = im 9 |e”[z+i]2—2e”[z+i] 8 1
i Iz [z+|] [z+i]* - leei  2ei
T < e™dx
(J;f(z)dz_Zm(—)_—_ £(X2+1)2+!’f(z)dz (as R — )
4 eiRcos@—RsinHReiHide
But | f(z)dz= :
é[! ( ) _(‘; (R2 e2|9+1)2
: 7 .iRcos@-Rsind+id
. je do — 0 (as R — x)

3
R 0 ( 2|€ 2)

Hence M -
2e



Benha University Time : 2 Hours
Faculty of Science // Second Term 2015-2016
Dept. of Mathematics L ‘f.L Date : 29/5/2016

Complex Variables (423 M ) for Fourth Year Students,
Faciiltv of Fdiicatinn (Math Sectinn)

Ve 2
N:j cosfddo (z°+1) g

= 5 3 : C:lz|=
yA

2
1 (z°+1) dz.

s z(22+2z+1)

2
_ 1 z°+1 dz,

4 Cz(z+;)(z+2)

(- - 3

L1 2% +1 2% +1
=(27Z'I)E< 1 +|: }
(z +2)(z +2)

L_ 1z=0 2)

- (zﬂi)i_{l_§} _ Z{__Z}: -
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