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Mathematics/Mathematics with CA – Main 

COMPLEX ANALYSIS 

(For those who joined in July 2016 only) 

Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

Choose the correct answer. 

1. 0z &À 
2

)( zzf   GßÓ \õº¦ J¸ —————— 

BS®. 

 (A) £S•øÓa \õº¦ 

 (B) ÁøP°hzuUPx 

 (C) ÁøP°hzuUPuÀ» 

 (D) öuõhºa]¯ØÓx 
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 At 0z , the function 
2

)( zzf   is ——————.  

 (a) analytic  

 (b) differentiable 

 (c) not differentiable 

 (d) not continuous 

2. C.R  \©ß£õmiß •Êø©¯õÚ £iÁ®  

——————. 

 (A) ifyfx   (B) 
x
f

ifx 


  

 (C) yx iff   (D) 
2

2

x
f

ifx 


  

 Complete form of C.R  equations is 

 (a) ifyfx   (b) 
x
f

ifx 


  

 (c) yx iff   (d) 
2

2

x
f

ifx 


  

3. ‘ a ’ GßÓ ø©¯¨¦ÒÎ°À ‘ r ’ &I Bμ©õPU öPõshx 

C  GÛÀ  
C

az
dz

&ß ©v¨¦ —————. 

 (A) i2   (B) – i2  

 (C) 0   (D) r2  
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 If C  is a circle with centre ‘ a ’ and radius ‘ r ’, then 

the value of 


C
az

dz
 ——————. 

 (a) i2   (b) – i2  

 (c) 0   (d) r2  

4. C   Gß£x rz   GßÓ Ámh® GÛÀ 
C

z
zd

&ß ©v¨¦ 

——————. 

 (A) i   (B) i2  

 (C) 2   (D)   

 If C  is a circle rz  , then the value of 
C

z
zd

 is  

——————. 
 (a) i   (b) i2  

 (c) 2   (d)   

5. 
 z

z
z

sin
lim

0
 ——————. 

 (A) 0   (B) 1  

 (C)    (D) 1  

 
 z

z
z

sin
lim

0
 ——————. 

 (a) 0   (b) 1  

 (c)    (d) 1  
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6. 
)(

1
izz 

 Gß£uß J¸ø©¯¨ ¦ÒÎPÒ  

——————. 

 (A) 0 ©ØÖ® 1 (B) 0 ©ØÖ® i 

 (C) 1 ©ØÖ® 2 (D) 2 ©ØÖ® 0 

 The singularities of 
)(

1
izz 

 are ——————. 

 (a) 0 and 1 (b) 0 and i 

 (c) 1 and 2 (d) 2 and 0 

7. 



2

0

)sin,(cos df &I ©v¨¥k ö\´²® ÷£õx,  

z  = —————— GÚ¨ ¤μv°h ÷Ásk®. 

 (A) 
iez   (B) 

iez   

 (C) 
iez 2  (D) 

iez  2  

 To evaluate 



2

0

)sin,(cos df , which we 

substitute for z  is ——————. 

 (a) iez   (b) iez   

 (c) iez 2  (d) iez  2  
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8. 
22

2

)22(
1

)(





zz
z

zf GÛÀ, Á›ø\ 1 Eøh¯ 

§ä¯[PÒ —————— BS®. 

 (A) i  ©ØÖ® i  

 (B) i1  ©ØÖ® i1  

 (C) i1  ©ØÖ® i1    

 (D) CøÁ HxªÀø» 

 Let 
22

2

)22(
1

)(





zz
z

zf . Then —————— and 

—————— are zeros of order 1. 

 (a) i  and i  

 (b) i1  and i1  

 (c) i1  and i1   

 (d) none of these 

9. bzw  &ß {ø»¨¦ÒÎPÒ Z ——————. 

 (A) 0   (B)   

 (C) 0  ©ØÖ®   (D) 1  

 The fixed points of bzw   is Z ——————. 

 (a) 0   (b)   

 (c) 0  and   (d) 1  
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10. izw   Gß£x J¸ _ÇØ]ø¯U SÔUP ÷Ásk©õÚõÀ, 

—————— _ÇØÓ ÷Ásk®. 

 (A) 
2


  (B)   

 (C) 
2

3
  (D) 2  

 izw   represents a rotation through an angle  
——————. 

 (a) 
2


  (b)   

 (c) 
2

3
  (d) 2  

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 pages. 

11. (A) )sin(cos)( yiyezf x  
 GßÓ \õº¦US C.R  

\©ß£õkPøÍa \›£õºUPÄ®. 

  Verify C.R  equations for the function 
)sin(cos)( yiyezf x   . 

Or 

 (B) u  ©ØÖ® v  Gß£Ú Cøn Cø\a \õº¦PÒ 

GÛÀ, CÁØÔß ö£¸UPÀ uv &²® Kº 

Cø\\õº¦ GÚ {¹¤. 

  Show that if u  and v  are conjugate 
harmonic functions, uv  is a harmonic 
function. 
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12. (A)  
b

a

b

a

dttfdttf )()(  GÚ {¹¤. 

  Prove that  
b

a

b

a

dttfdttf )()( . 

Or 

 (B)  



C C

dzzfdzzf )()(  GÚ {¹¤. 

  Prove that  



C C

dzzfdzzf )()( . 

13. (A) 1z &À, 
)3()1(

1
 zz

 SÔzx PõmkÁuØPõÚ 

öh´»›ß öuõhøμU PõsP. 

  Obtain the Taylor’s series to represent 

)3()1(
1

 zz
 in 1z . 

Or 

 (B) »õμsm&ß öuõhøμ¨ £¯ß£kzv, 1z &À, 

2

2

)1( z
e z

&ß Ga\zøuU Psk¤i. 

  Use Laurent’s series, find residue of 
2

2

)1( z
e z

 

at 1z . 
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14. (A) Contour öuõøPø¯¨ £¯ß£kzv 

 




2

0
cos2

d
&ß ©v¨ø£U PõsP. 

  Using Contour integration, find the value of 

 




2

0
cos2

d
. 

Or 

 (B) ©v¨¥k ö\´P :  




2

0
sin45

d
. 

  Evaluate  




2

0
sin45

d
. 

15. (A) 
2
1

w  GßÓ \õº¦Âß RÌ 33  iz  GßÓ 

Ámhzvß ¤®£zøuU Psk¤i. 

  Find the image of the circle 33  iz  

under the map 
2
1

w . 

Or 
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 (B) 
24

45





z
z

w  GßÓ E¸©õØÓ®, 1z  GßÓ 

Ámhzøu 1 GßÓ AÍøÁ Bμ©õPÄ®, 
2
1

 &I 

ø©¯©õPÄ® öPõsh ÁmhzvØS ©õØÖ® GÚ 

{¹¤.  

  Show that the transformation 
24

45





z
z

w  

maps the unit circle 1z  into a circle of 

radius unity and centre 
2
1

. 

PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

16. (A) C.R  \©ß£õkPøÍ x¸Á B¯[PÎÀ u¸Â. 

  Derive C.R  equations in polar coordinates. 

Or 

 (B) xyyaxyxu  22),(  J¸ Cø\a \õº¦ GÛÀ, 

©õÔ¼ a &ß ©v¨ø£U PõsP. ÷©¾® u  Gß£x 

ö©´¨£Sv GÛÀ, £S•øÓ\õº¦ )(zf IU 

PõsP. 

  If xyyaxyxu  22),(  is harmonic, find 
the value of ‘ a ’. Find an analytic function 

)(zf  for which u  is the real part. 



Code No. : 30341 B Page 10 

17. (A) ÷Põæ&Sº\õzvß ÷uØÓzøuU TÔ {¹¤. 

  State and prove Cauchy-Goursat theorem. 

Or 

 (B) ©v¨¤kP : 

  (i) 






 C z

dzz
2

2

sin


, C  Gß£x 2z  GßÓ J¸ 

Ámh® 

  (ii)  C iz
zdz

3

3

)2(
 C  Gß£x J¸ Kμ»S Ámh®. 

  Evaluate :  

  (i) 






 C z

dzz
2

2

sin


, where C  is the circle 

2z . 

  (ii)  C iz
zdz

3

3

)2(
 where C  is the unit circle. 

18. (A) »õμsiß öuõhøμU TÔ {¹¤. 

  State and prove Laurent’s series. 

Or 



Code No. : 30341 B Page 11 

 (B) 
1
1

)(




z
z

zf  GßÓ \õºø£  

  (i) 0z  GßÓ ¦ÒÎø¯¨ ö£õÖzx® 
  (ii) 1z  GßÓ ¦ÒÎø¯¨ ö£õÖzx® 

öh´»›ß öuõh›À Â›zx GÊxP. 

÷©¾®, SÂ²® £Svø¯  
   (1)&US®, 
   (2)&US®, Psk¤i. 

   Expand 
1
1

)(




z
z

zf  as a Taylor’s series  

  (i) about the point 0z  and 
  (ii) about the point 1z . Determine the 

region of convergence in each case. 

19. (A) ©v¨¤kP : 


0
222 )( ax

dx
.  

  Evaluate : 


0
222 )( ax

dx
. 

Or 

 (B) Põslº öuõøPø¯¨ £¯ß£kzv, 




  )4()1( 22

2

xx
x

dx&ß ©v¨ø£U Psk¤i. 

  Using the method of Contour integration, 

evaluate 


  )4()1( 22

2

xx
x

 dx. 
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20. (A) ÷\ºUøP°ß RÌ, Cμmøh J¸£i ©õØÓzvß 

Pn® J¸ S»® GÚ {¹¤. 

  Prove that the set of all bilinear 
transformations is a group under 
composition. 

Or 

 (B) |õßS ¦ÒÎPÒ J¸ Ámhzvß ÷©À C¸US® 

GÛÀ, AÁØÔß SÖUS ÂQu® ö©´ GÚ {¹¤. 

  Prove that the cross ratio of four points is 
real when the points lie on a circle. 

  

——––––––––– 


