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Second Year Time : 3 hours 

Model answer for the following SIX questions: 

 

Question 1 [15 points]      
 

i. Draw the curve iZ1Z   in the complex plan. 

ii. Find all solutions of the followings: 

a)   i2ZSec  . 

b) 256Z8  . 

iii. If    0  Z,  
Z
ZZf

2

  , show that  Zf isn’t differentiable 

function on C.  

iv. If i1Z  , evaluate each of  ZArg ,  ZArg  and 







Z
1Arg . 

 
Solution: 
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ii.  

   a)          

             i2ZSec    
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        b)     

               

5,6,70,1,2,3,4,n   ;e2Z

e  256Z

e 256Z
256Z

4
n

i

8
n2i

8

n2i8

8

















 

 
 

iii.  

                         

 

      

   












2inS r    v;  2Cos ru

ivu2iSin2Cos rre
r
erZf

er Let  Z

0  Z,  
Z
ZZf

i2
i22

i

2



  

 

 

 



       Page (3/9) 

Apply   C. – R. equations in polar form    
r

u
v     and        

r
v

u rr
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            and            

 
  2 osC  r2v
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  function abledifferentit isn'  Zf  

 

iv.  
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Question 2 [10 points]   
 

Determine the Laurent series for the function     3Z2Z3Z
2Zf 2 

 in the 

annulus 2Z1  . 

 

 
Solution: 
 

         3Z2Z3Z
2Zf 2 

      



       Page (4/9) 

           

   

   

   

  2Z1          where;
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Question 3 [10 points]  
 
 

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

their Residue. 

i.    
5z
ztanzf  . 

ii.  
 22

2

1Z

Z  Zf


 . 

iii.   n

2Z

Z
e  Zf   

 

Solution: 
 
 

i.  

      
5z
ztanzf       

Singular point is  Z = 0 

 

For      





0n

n
n Zaztanzg . 
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   0
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Its type is pole of order    4     

Its Residue = zero 

 

ii.  
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iii.        
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Singular points is  0Z   

 

Its type is pole of order 2
n

    if n is even; and 2
1n   if n is odd 
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Question 4 [20 points]  

  

Evaluate the following integrals: 

i.  
 C

3

n

dZ
Z

ZCos
i2

1       ,  1Z :C  ;  0n   

ii.  C
7

Z/17

dZ 
Z1

eZ                  ,  2Z :C   

 
 
 
 

 

Solution: 
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(Continue) 

 

 

Question 5 [20 points]  
 

Show that:  

i. 






2
cos2

d2

0

 

ii.  
b
e dx

bx
xcos -b

22









  Where 0b  . 

      

 
 
Solution: 
 
 

i. 
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 Consider   Plane- Zof halfupper   theis C  where;    dZ
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Question 6 [10 points]:  
 

Find the Fourier transform of   ixe xf , where  xf  defined by: 
 

 











 1x ,              0

  1x ,         e
xf

X2

 

 
 

Solution: 
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Dr. Eng. Waleed Ahmed            (Good Luck) 
 


