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SECTION-A 

ANSWER ALL QUESTIONS:              10 X 2 = 20   

 

1. Show that the function zzf Re)(   is nowhere differentiable.  

2. Show that the  22log yxu   is harmonic.  

3. Is the mapping 
z

w
1

  conformal?  

4. Under the transformation iizw   show that the half plane 0x   maps onto the half 

plane 1v  . 

5. Find the bilinear transformation which maps the points izz  21 ,0  and 13 z  into 

1, 21  wiw and 03 w  respectively.  

6. Find the Taylor’s series expansion of 
z

zf
1

)(    about 1z . 

7. Evaluate  
C

z

dz

3
 where C is the circle 52 z .  

8. State Maximum modulus Theorem.  

9. Show that for 
z

z
zf

sin
)(  , 0z   is a removable singularity.  

10. Calculate the residue of 
zz

z

2

1
2 


 at its pole 2z .  

 

                                                             SECTION-B 

ANSWER ANY FIVE QUESTIONS:           5 X 8 = 40 

 

11. Let 
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zf   Show that the function satisfies C-R Equations at 0z , 

but not differentiable at that point.   

12. Given 
4224 6),( yyxxyxv  . Find ),(),()( yxivyxuzf   such that )(zf  is 

analytic.  
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13. Find the image of the strip 32  x  under 
z

w
1

  . 

14. Define Flux and show that the temperature function satisfies Laplace equation at each 

interior point of the solid.  

15.  Expand 
)2()1(

)(
zz

z
zf


  in Laurent’s series valid for  

(a)  21  z  

(b)  11 z  . 

16. State and prove Liouville’s theorem and hence prove fundamental theorem on algebra. 

17. State Cauchy’s Residue theorem and Evaluate dz
zz

z

C

 


2)1(

sin32 
 where C is the square 

having the vertices .33,33,33,33 iiii    

 

               SECTION-C 

ANSWER ANY TWO QUESTIONS:              2 X20 = 40  

 

18. (i) Derive the C-R equations of a function )(zf   in polar coordinates and find its  

     derivative.  

(ii) Find the image of the lines cx  and 0,  ccy  under the transformation   

     2zw   and hence find the image of the x-axis and the y-axis.   (10 +10) 

 

19. (i) Determine the bilinear transformation which maps ,1,0  to ii  ,1,  respectively.   

     Show also that under this transformation the interior of the unit circle of the z-plane  

     maps onto the left half of the w-plane.  

           (ii) State and prove the Taylor’s theorem.     (8 + 12) 

 

20. (i) Evaluate:  (a)    
C

z

zdz

12
 where C is the positively oriented circle 2z

 
 

(b)   
C

iz

dzz
3

3

)2(
 where C is the unit circle.     (5 + 5) 

             (ii) Evaluate  
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