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Code No. : 30578 B Sub. Code : SMMA 61 

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020. 

Sixth Semester 

Mathematics – Core  

COMPLEX ANALYSIS 

(For those who joined in July 2017 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1.   2zzf   GÛÀ  yxu ,  ß ©v¨¦ 

 (A) 
22 yx   (B) 22 yx   

 (C) xy2   (D) iyx    

 If   2zzf  , then the value of  yxu ,  

 (a) 22 yx   (b) 22 yx   

 (c) xy2   (d) iyx   
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2.   zzzf Im  GÝ® \õº¦ G¢u ¦ÒÎ°À 

ÁøP°huUPx 

 (A) z   (B) 0 

 (C) AøÚzx ¦ÒÎPÒ (D) HxªÀø» 

   zzzf Im  is differentiable at ___________. 

 (a) z  (b) 0 

 (c) all point (d) none 

3.  
z

zf
1

  ©ØÖ® C  Gß£x rz   GÝ® Ámh® GÛÀ 

 dzzf
C
   ß ©v¨¦ 

 (A) 0  (B) i2  

 (C) i2  (D) i4   

 If  dzzf
C
  where  

z
zf

1
  and C is the circle 

rz  , then    dzzf
C

 ___________. 

 (a) 0  (b) i2  

 (c) i2  (d) i4  
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4. f Gß£x J¸ \õuõμn ‰i¯ ÁøÍÂß AøÚzx 

¦ÒÎPÎ¾® £S¨¦ \õº¦ GÛÀ  
C

dzzf ß ©v¨¦  

 (A) i2   (B) i  

 (C) 0  (D) i2  

 If f a function which is analytic at all points inside 
and on a simple closed curve C, then   

C

dzzf  

___________. 

 (a) i2   (b) i  

 (c) 0  (d) i2  

5.  ...
!

......
!2!1

1
2

n
zzz n

? 

 (A) 
ze

  (B) 
ze  

 (C) 
z
1

  (D) 
z
1

   

  ...
!

......
!2!1

1
2

n
zzz n

? 

 (a) ze   (b) ze  

 (c) 
z
1

  (d) 
z
1

  
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6.  
zz

z
zf

2
1

2 


  ß x¸Á[PÒ 

 (A) 0, 2  (B) 0, 1 

 (C) 0, –1  (D) 0, –2  

 The poles of  
zz

z
zf

2
1

2 


  

 (a) 0, 2  (b) 0, 1 

 (c) 0, –1  (d) 0, –2 

7.  
14

2
2 



zz
i

zf  GÛÀ    32;Res zf ? 

 (A) 
3

i
  (B) 

3

i
 

 (C) 
3

2
  (D) 

3

2
  

 If  
14

2
2 



zz
i

zf , then    32;Res zf ? 

 (a) 
3

i
  (b) 

3

i
 

 (c) 
3

2
  (d) 

3

2
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8. 
1

2
z

zez
dz

 ß ©v¨¦  

 (A) i2   (B) i2  

 (C) i   (D) i   

 The value of 
1

2
z

zez
dz

 

 (a) i2   (b) i2  

 (c) i   (d) i  

9. 
z
z

w




1
1

 Gß E¸©õØÓzvß {ø»¨ ¦ÒÎPÒ 

 (A) ii ,   (B) i,0  

 (C) i,0   (D) ii 2,   

 The fixed points of the transformation 
z
z

w




1
1

 

 (a) ii ,   (b) i,0  

 (c) i,0   (d) ii 2,  
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10. J÷μ J¸ {ø»¨¦ÒÎø¯U öPõsh (DöÓõ¸£i) 

Cμmøh J¸ £i E¸©õØÓ® Gß£x 

 (A) £μÁøÍÄ (B) Av£μÁøÍÄ 

 (C) ÷|º÷Põk (D) }ÒÁmh® 

 A bilinear transformation with only one finite 
fixed point is called ___________. 

 (a) parabolic  (b) hyperbolic  

 (c) straight line (d) elliptic 

PART B — (5 × 5 = 25 marks) 

Answer ALL questions. 

11. (A)   3zzf   GÝ® \õº¤ß CR \©ß£õmøh 

\›£õºUP. 

  Verify CR equations for the function 
  3zzf  .  

Or 

 (B) J¸ £Sv°ß ©mk ©õÔ¼ø¯U öPõsh £S¨¦ 

\õº¦ ©õÔ¼ GÚ {ÖÄP. 

  Prove that an analytic function in a region 
with constant modulus is constant.  
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12. (A)     
b

a

b

a

dttfdttf  GÚ {ÖÄP. 

  Prove that     
b

a

b

a

dttfdttf . 

Or 

 (B) C Gß£x ÷|º©øÓ \õº¢u Ámh® 2 iz  

GÛÀ  C

z

dz
z

e
42

 I ©v¨¤kP. 

  Evaluate  C

z

dz
z

e
42

 where C is positively 

oriented circle 2 iz . 

13. (A) 1z  I ö£õ¸zx,  
z

zf
1

  Gß£vß öh´»º 

öuõhº Â›ÁõUPzvøÚU PõsP. 

  Find the Taylor’s series expansion for 

 
z

zf
1

  about 1z . 

Or 
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 (B) 
 31z

zez

 Gß£uß Ga\zøu Auß x¸Á[PÎÀ 

PõsP. 

  Find the residue of 
 31z

zez

 at its pole. 

14. (A) C Gß£x 2z  GÛÀ  
C

z
dz

32
 I ©v¨¤kP. 

  Evaluate  
C

z
dz

32
 where C is 2z . 

Or 

 (B) ©v¨¤kP  




2

0
sin45

d
. 

  Evaluate  




2

0
sin45

d
. 

15. (A) ,,2 21 izz  23 z  GßÓ ¦ÒÎPÎß 

1,,1 321  wiww   Gß£Ú •øÓ÷¯ 

DöÓõ¸£i E¸©õØÓ® PõsP. 

  Find the bilinear transformation which maps 
the points ,,2 21 izz  23 z , onto 

1,,1 321  wiww  respectively.  

Or 
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 (B) 
iz

w
2

1


  Gß£uß {ø»¨¦ÒÎø¯U PõsP. 

  Find the fixed points of 
iz

w
2

1


 . 

PART C — (5  8 = 40 marks) 

Answer ALL questions. 

16. (A) 0r  ©ØÖ®  20   GÛÀ 

  





 

2
sin

2
cos


irzf Gß£x  

ÁøP°hzuUPx GÚ {ÖÄP. ÷©¾®  zf   I 

PõsP. 

  Show that   





 

2
sin

2
cos


irzf  where 

0r  and  20   is differentiable and 
find  zf  . 

Or 

 (B) )(zf  Gß£x £S¨¦ \õº¦ GÛÀ 

   222
2

2

2

2

4 zfzf
yx

















 GÚ {ÖÄP. 

  If )(zf  is analytic. Prove that 

   222
2

2

2

2

4 zfzf
yx

















. 



 

Code No. : 30578 B Page 10 

17. (A) Põæ°ß ÷uØÓzøu GÊv {ÖÄP. 

  State and prove Cauchy’s theorem. 

Or 

 (B) ö©õ÷μμõÂß ÷uØÓzøu GÊv {ÖÄP. 

  State and prove Morera’s theorem. 

18. (A) »õμsm –ß ÷uØÓzøu GÊv {ÖÄP. 

  State and prove Laurent’s theorem. 

Or 

 (B) Põæ°ß Ga\z ÷uØÓzøu GÊv {ÖÄP. 

  State and prove Cauchy’s residue theorem. 

19. (A) ©v¨¤kP  




2

0
sin513

d
. 

  Evaluate  




2

0
sin513

d
. 

Or 

 (B) {ÖÄP 



0

2 21
cos

e
dx

n
x 

. 

  Prove that  



0

2 21
cos

e
dx

n
x 

. 
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20. (A) ¤ßÁ¸ÁÚ ö£õx ÁiÁ ÷Põ¨¦PÒ GÛÀ Auß 

¦ÒÎPøÍU PõsP. ÷©¾® AÁv¨ ¦ÒÎPÒ 

C¸¨¤ß AuøÚ²® PõsP.  

  (i) 
z

zw
1

  

  (ii) zew  . 

  Find the points where the following 
mappings are conformal. Also find the 
critical points of any.  

  (i) 
z

zw
1

  

  (ii) zew  . 

Or 

 (B) G¢u J¸ DöÓõ¸£i E¸©õØÓ•® SÖUS 

ÂQuzøuU öPõkUS® GÚ {ÖÄP. 

  Prove that any bilinear transformation 
preserves cross ratio. 

——––––––––– 


