
  

 

 

 

 

 

 

 

PART A — (10  1 = 10 marks) 

Answer ALL the questions. 

1. izw   GßÓ E¸©õØÓzvß RÌ 10  x  GßÓ 

£møh¨£Sv°ß ¤®£® PõsP. 

 Find the image of the strip 10  x  under the 
transformation izw  . 

2. zw   GßÓ E¸©õØÓ® J¸ C¸÷Põmk E¸©õØÓ©À» GÚ 

{¹¤. 

 Prove that the transformation zw   is not a bilinear 
transformation. 

3.   2
zzf   GßÓ \õº¦US 0z  GßÓ ¦ÒÎ°À ÁøPUöPÊ 

EÒÍx GÚ {ÖÄP. 

 Prove that the function   2
zzf   has a derivative at 

0z . 

4. _ÇÀ©õÓõa \õºø£ Áøμ¯Ö. 

 Define the conformal mapping. 

5. C¯ØPouzvß Ai¨£øh ÷uØÓzøu TÖ. 

 State fundamental theorem of algebra. 
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6. ÷Põæ°ß ÷uØÓzøu TÖ. 

 State Cauchy’s theorem. 

7. zcos  ß ©U»õ›ß Â›øÁU PõsP. 

 Find the Maclaurin’s series expansion of zcos . 

8.   zzzf sin2  ß §a]¯[PøÍ PõsP. 

 Find zeros of   zzzf sin2 . 

9. }UPzuUP J¸ø©¨¦ÒÎ Gß£uøÚ Áøμ¯Ö. 

 Define removable singularity. 

10. Ãa_ ©v¨¦ ÷uØÓzøu TÖ. 

 State Arguments theorem. 

PART B — (5  4 = 20 marks) 

Answer ALL the questions. 

11. G¢u J¸ C¸÷|º÷Põmk E¸©õØÓ•® SÖUS Ãuzøu 

£õxPõUS® GÚ {ÖÄP. 

 Prove that any bilinear transformation preserves cross 
ratio. 

12. 23 32 xyxxu   GßÓ \õº¦ C¸ Cø\\õº¦ GÚ {ÖÂ, 

Auß Cøn Cø\a\õºø£ PõsP. 

 Prove that 23 32 xyxxu   is harmonic and find its 

harmonic conjugate. 

13. ¼÷¯õÂÀ¼ß ÷uØÓzøu TÔ {ÖÄP. 

 State and prove Lioville’s theorem. 
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14. 1z  À    1
1





z
z

zf  GßÓ \õºø£ öh´»º Â›ÂÀ GÊv, 

Auß J¸[S® £Svø¯ PõsP. 

 Expand    1
1





z
z

zf  as a Tylor’s series about 1z . 

Determine the region of convergence. 

15. ©v¨¤kP 
C

dzztan  C[S, C  Gß£x 2z . 

 Evaluate 
C

dzztan , where C  is 2z . 

PART C — (5  8 = 40 marks) 
Answer any FIVE questions. 

16. (A)   ,1,1  GßÓ ¦ÒÎPøÍ  ii ,1,   GßÓ ¦ÒÎPÍõP 

©õØÖ® C¸÷|º÷Põmk E¸©õØÓzøu PõsP. 

 (B) 
z

w
1

  GßÓ E¸©õØÓzvÀ 33  iz  GÝ® £Sv°ß 

¤®£zøuU PõsP. 

(a) Find the bilinear transformation which maps the 
points   ,1,1  to  ii ,1,  . 

 (b) Under the transformation 
z

w
1

 , find the image of 

33  iz . 

17.  
   

















00

0
11

22

33

zif

zif
yx

iyix
zf  GÝ® \õº¦ 0z  GßÓ 

¦ÒÎ°À Põç–Ÿ©õß \©ß£õkPøÍ {øÓÄ ö\´QÓx 

GÚÄ®, C¸¨¤Ý® Ca\õºø£ 0z  GßÓ ¦ÒÎ°À  0f   

ÁøP°h •i¯õx GÚÄ® {ÖÄP. 

 Prove that the function  
   

















00

0
11

22

33

zif

zif
yx

iyix
zf  

satisfies the Cauchy-Riemann equation at 0z , but  0f   
does not exists. 
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18. 
xy

x
vu

2cos2cosh
2sin


  GÛÀ,   ivuzf   GßÓ £S•øÓ 

\õºø£ PõsP. 

 If 
xy

x
vu

2cos2cosh
2sin


 , find the analytic function 

  ivuzf  . 

19. ÷Põæ°ß öuõøP°hÀ `zvμzøu GÊv {ÖÄP. 

 State and prove Cauchy’s integral formula. 

20. C  Gß£x      1,1,0,1,0,0 BAO  ©ØÖ®  1,0C  

BQ¯ÁØøÓ ¦ÒÎPÍõP öPõsh \xμ® GÛÀ 

idzz
C

 1
2

 GÚ PõmkP. 

 C  is the square with vertices      1,1,0,1,0,0 BAO  and 

 1,0C  then show that idzz
C

 1
2

. 

21.     21 


zz
z

zf  GßÓ \õº¤ß »õμsm Â›øÁ  

(A) 1z ; (B) 21  z  (C) 2z  GßQßÓ £SvPÎÀ 

PõsP. 

 Expand     21 


zz
z

zf  in a Laurent’s series in  

(a) 1z ; (b) 21  z  (c) 2z . 

22. ÷μõæ°ß ÷uØÓzøu TÔ {ÖÄP. 

 State and prove Rouche’s theorem. 

23. ©v¨¤kP dx
xx
xx




 


910
2

24

2

. 

 Evaluate dx
xx
xx




 


910
2

24

2

. 
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