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Time : Three hours Maximum : 100 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

Each question carries 2 marks. 

1. If ( )zP  is a polynomial, find ( )zP
zz 0

lim
→

. 

 ( )zP  Gß£x J¸ £À¾Ö¨£õß GÛÀ ( )zP
zz 0

lim
→

&ø¯U 

PõsP. 

2. Write Cauchy-Riemann equations in polar form. 

 ÷Põæ&Ÿ÷©ß \©ß£õkPøÍU ÷PõnyµU TÖPÎÀ 

GÊxP. 

3. Define a conformal mapping. 

 J¸ Cn[S® ÷Põºzuø» Áøµ¯Ö. 

4. Define a bilinear transformation. 

 J¸ C¸©õÔ ÷|›¯À E¸©õØÓzøu Áøµ¯Ö. 
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5. Evaluate the integral ∫
C

dzz  where C is the upper 

half of the circle 1=z . 

 C Gß£x 1=z  GßÓ Ámhzvß ÷©À £õv GÛÀ 

∫
C

dzz  GßÓ öuõøP°ß ©v¨¦ ¯õx? 

6. State Cauchy’s inequality. 

 ÷Põæ°ß \©Ûßø©ø¯ GÊxP. 

7. Find a zero of the function ( ) zzf sin= . 

 ( ) zzf sin=  GßÓ \õº¤ß §a]¯zøuU PõsP. 

8. Find the residue of ( )
( )31
1

+
=
z

zf . 

 ( )
( )31
1

+
=
z

zf  Gß£uß Ga\zøuU PõsP. 

9. Find the residue of ( ) ( ) ( )321

3

−−− zzz

z
 at infinity. 

 ( ) ( ) ( )321

3

−−− zzz

z
 Gß£uß Ga\zøu •iÂ¼°À 

PõsP. 
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10. State Jordan’s inequality. 

 ÷áõºhÛß \©Ûßø©ø¯ GÊxP. 

SECTION B — (5 × 16 = 80 marks) 

Answer ALL questions. 

Each question carries 16 marks. 

11. (a) Examine whether the function ( ) 2
zzf =  is 

differentiable or not. 

 (b) If yxyu 23 3−= , find an analytic function 

( )zf  such that ( ) ivuzf += . 

 (A) ( ) 2
zzf = GßÓ \õº¦ ÁøPø©¯õÚuõ CÀø»¯õ 

GÚ Bµõ´P. 

 (B) yxyu 23 3−=  GÛÀ ( ) ivuzf +=  GÝ©õÖ J¸ 

ÁøP•øÓa \õº¦ ( )zf &ø¯U PõsP. 

Or 

 (c) Derive Cauchy-Riemann conditions in 

Cartesian from. 

 (d) Prove that the function yeu x cos=  is 

harmonic and find a harmonic conjugate. 
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 (C) ÷Põæ&Ÿ÷©ß {£¢uøÚPøÍ öuUPõmiß B¯U 

TÖPÒ ÁiÂÀ u¸ÂUP. 

 (D) yeu x cos=  GßÓ \õº¦ Cø\a \õº¦ GßÖ 

{¹¤zx Auß J¸ Cø\ Cøn°ø¯U PõsP. 

12. (a) Prove that under a bilinear transformation 

circles and lines are transformed into circles 

and lines. 

 (b) Discuss the transformation zw sin= . 

 (A) J¸ C¸©õÔ ÷|›¯À E¸©õØÓzvß RÌ 

Ámh[PÒ ©ØÖ® ÷PõkPÒ, Ámh[PÒ ©ØÖ® 

÷PõkPÐUS E¸©õÖ® GßÖ {ÖÄP. 

 (B) zw sin=  GßÓ E¸©õØÓzøu ÂÁõv. 

Or 

 (c) Show that a conformal mapping maps 

orthogonal curves onto orthogonal curves. 

 (d) Discuss the transformation 






 +=
z

zw
1

2

1
. 

 (C) J¸ Cn[S® ÷PõºzuÀ ö\[SzuõÚ 

ÁøÍÁøµPøÍ ö\[SzuõÚ ÁøÍÁøµPÒ 

÷©À ÷Põºzxa ö\À¾® GßÖ {ÖÄP. 

 (D) 






 +=
z

zw
1

2

1
 GßÓ E¸©õØÓzøu ÂÁõv.  

[P.T.O.] 
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13. (a) State and prove the Cauchy-Goursat 

theorem. 

 (A) ÷Põæ&÷Põº\õm ÷uØÓzøu GÊv {ÖÄP. 

Or 

 (b) State and prove maximum modules theorem.  

 (c) Using Cauchy’s integral formula evaluate 

( )( )∫ +−
C

izz

dzz
29

 where C is the circle 2=z  

taken in the positive sense. 

 (B) Ea\ ©mhÍÄ ÷uØÓzøu GÊv {ÖÄP. 

 (C) ÷Põæ°ß öuõøP±mk Áõ´¨£õmø¨ 

£¯ß£kzv ( )( )∫ +−
C

izz

dzz
29

&ß ©v¨ø£U 

PõsP. C Gß£x ÷|º©z vø\°À GkUP¨£mh 

2=z  GßÓ Ámh®. 

14. (a) State and prove Cauchy’s residue theorem.  

 (b) Using residue theorem, evaluate ( )∫ −
C

zz

dz

13
 

where C is the circle 2=z . 

 (A) ÷Põæ°ß Ga\z ÷uØÓzøu GÊv {ÖÄP. 

 (B) Ga\z ÷uØÓzøu¨ £¯ß£kzv ( )∫ −
C

zz

dz

13
&ß 

©v¨ø£U PõsP. C Gß£x 2=z  GßÓ Ámh®. 

Or 
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 (c) Determine the classify the singular points of 

( )21sin2

1

−z
. 

 (d) State and prove Rouche’s theorem. 

 (C) 
( )21sin2

1

−z
 Gß£uß ÁÊ¨¦ÒÎPøÍU Psk 

AøÁPøÍ ÁøP¨£kzxP. 

 (D) ÷µõa\À ÷uØÓzøu GÊv {ÖÄP. 

15. (a) Evaluate 
( )

( )0
cos

2

0

2
>>

+∫ ba
ba

dv
π

θ
. 

 (b) Prove that 
12

5

910

2
24

2 π=
++

+−
∫
∞

∞−

dx
xx

xx
. 

 (A) ©v¨¤kP 
( )

( )0
cos

2

0

2
>>

+∫ ba
ba

dv
π

θ
. 

 (B) 
12

5

910

2
24

2 π=
++

+−
∫
∞

∞−

dx
xx

xx
 GßÖ {ÖÄP. 

Or 
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 (c) State and prove Jordan’s lemma. 

 (d) Using the lemma evaluate ( )∫
∞

+
0

2

2

1

cos
dx

x

x
.  

 (C) ÷áõºhÛß xønz ÷uØÓzøu GÊv {ÖÄP. 

 (D) A¢u xønz÷uØÓzøu¨ £¯ß£kzv 

( )∫
∞

+
0

2

2

1

cos
dx

x

x
&ß ©v¨ø£U PõsP. 

—————— 


