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Question 1         [45 marks] 

   (a) Evaluate:   (i)  
2
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
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   (b) Prove  ( ) cosf z z   is differentiable at any point  then find  ( )f z     [10 marks]
  

 
   

   (c) Show that  ( , ) cos coshu x y x y  is harmonic and find  ( , )v x y  such that 

   
 
   ( )f z u iv  is analytic , Express ( )f z in terms of   z   only 

               
 [10 marks]

  
    

   (d) Evaluate the following integrals:                                                                  [10 marks] 

          

2

sinh 1
( ) ; ( ) ;

36
c c

z
i dz ii dz

z z 
   

   Where  C  for all is the circle     1 1z       

 
 

Question 2         [35 marks]  
 

  (a) Find Laplace transform for                                                                  [9 marks] 

( ) cos(3 ) cosh 2 sin 4
2

tf t t t t e t


     

  (b) If    
2 2

1 1
( )

2 17
F s

S S S S
 

  
       find    ( )f t                               [6 marks] 

  (c) Solve the following differential equation  using Laplace transform:      [10 marks] 

2 0 ; (0) 0 ; (0) 1y y y y y        
 

  (d) Find the series solution of 
 

2 2y xy x     

[10 marks] 

 

 
        

Good Luck                                                                                                    Dr.Eng.  Zaki Ahmed Zaki    
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 (b) 
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sin cosh , cos cosh , sin cosh , sin sinh , sin cosh 0

cos sinh ( ), sin cosh sin cosh ( )

( ) . ( ) sin cosh (cos si

;

cos sinh .

x xx y yy xx yy

x y x y x

u x y u x y u x y u x y u x y u u

u v v u dy x y c x u v x y x y c x

c x cons f z x y i x

harmonic

v x y cons

         

          

    



  nh .)

, ( ) sin ( ) cos

y cons

letx z y o f z z f z z

 

     
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 Qustion2  (a)
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(c)   by using Laplace to both sides we get
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