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Question 1         [35 marks] 

 (a) Show that  3 2( , ) 3v x y y x y   is harmonic and find  ( , )u x y  such that 

( )f z u i v   is analytic, express ( )f z in terms of z only             [10 marks] 

 

 (b) determine the residues of   ( )  
    

    
                                                        [5 marks] 

 

 (c)  Prove    ( ) sin cosf z z z  is differentiable at any point                            [5 marks]
 

 

(d) Evaluate the following integrals:                                                                   [15 marks] 
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Question 2         [35 marks] 

 

(a) Find the Fourier series of  the function                                                          [10 marks] 
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  ;   And f(x+2π) =f(x) ,then find
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(b) Expand the function     f(x) = x   ;   x in [0,  π/2]    and   f(x+2 π) = f(x)       [10 marks] 

      in Even Cosine Harmonic                        
                                                               

      
 

(c)  Solve the following partial differential equation:                                          [15 marks] 
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Good Luck                                                                                                    Dr.Eng.  Zaki Ahmed Zaki  
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Model Answer 

[1] (a) Show that  
3 2( , ) 3v x y y x y   is harmonic and find   

( , )u x y  such that ( )f z u i v   is analytic, express ( )f z in terms 

of   z only                                                                                     [10 marks] 
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(b) determine the residues of   ( )  
    

    
                            [5 marks] 
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(c)  Prove    ( ) sin cosf z z z  is analytic.                    [5 marks] 

 

f(z)=  0.5sin 2z  = 0.5 sin(2x+i2y)   =0.5( sin 2x cosi2y + cos2x sini2y) 

=  0.5(sin 2x cosh 2y + i cos2 x sinh2 y) 
 

Real part (u) =0.5( sin 2x cosh2 y); imaginary part (v) =0.5 cos2 x sinh 2y 
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So, ( ) sin cosf z z z is analytic(differentiable at any point) 

 

 

 

 

 



(d) Evaluate the following integrals:   [15 marks]  
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The function is not defined at  z   which is outside this region
[ 3 11 ] 10i i   

 then   2

3
( ) 0

(1 cos )
c

z
ii dz

z





  

 

(iii)  

2

4 3 1
; 1

2( 1)
c

z
dz c is z

z z


 




    

 The function is not defined at   z = 0(outside) and z=1 (inside) the region 

then 
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Question 2          

(a) Find the Fourier series of  the function   [10 marks]       
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The given function is odd harmonic then
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(b) Expand the function     f(x) = x   ;   x in [0,  π/2]   and   f(x+2 π) = f(x)       

[10 marks] 

      in Even cosine harmonic 
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  (c )       [10 marks] 
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Good Luck                                                                                Dr.Eng. Zaki A. Zaki 
                

 

 

 

 

 


