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Q1. Show that the function ( )2 2( , ) lnv x y x y x y= + + +  is harmonic. Find its conjugate 

harmonic function ( , )u x y . Also, find the corresponding analytic function ( ) 4f z iv= +  in 

terms of z . 
[10 Marks] 

Solution:  

Given, ( )2 2( , ) lnv x y x y x y= + + +  
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Hence it is a Harmonic function. 
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Integrating w.r.t. x . 
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Put , 0x z y= =  
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Q2. Find all Possible Taylor's and Law rant's shies expansion of function 
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By using partial paction 
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 By Solving, we get, 
  𝐴 = 1, 𝐵 = 1 

1

1

1 2 3

1 1
( )

( 1) ( 2)

1 1 1 1
( ) 1

1( 1)
1

1 1 1 1
( ) 1

f z
z z

f z
z z z

z
z

f z
z z z z

−

 = +
− −

 
= = = − 

−    − 
 

 
= + + + + 

 

 

                
2 3

1 1 1

z z z

 
= + + + 
 

 

Since 
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1
z
  thence | | 1z  , so valid for 1 1= ∣ . 
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Since, 
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Now, the Laurent's series 
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for Taylor's series 
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is the required Taylor's series. 
 

Q3. State Cauchy's theorem. Using it evaluate the integral 
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Solution:  
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Poles are 0, 1z z= = − . of order 1. 
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Now, residue at 0z = . 
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Residue at 1z = −  
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Residue at z i=  of order 2 
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( ) 2f z dz i =  [residue at 0z = +  Residue at 1z = −  + residue at 𝑧 = 𝑖] 
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