
 

  

APRIL 2021  72089/TAM6C 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer any TEN questions. 
1. Write the polar form of RC −  equations. 
 RC −  \©ß£õmøh x¸Á E¸ÂÀ GÊxP. 

2. Prove that the function )sin(cos)( yiyezf x −=  is no 
where differentiable. 

 )sin(cos)( yiyezf x −= GÝ® \õº¦ G[S® 
ÁøP±hzuUPuÀ» GÚ {ÖÄP. 

3. Define linear fractional transformation. 
 ÷|›¯À ¤ßÚ ©õØÓzvøÚ Áøμ¯Ö. 

4. What angle of rotation is produced by the 

transformation 
z

w 1=  at the point 10 =z ? 

 10 =z  GßÓ¦ÒÎ°À, 
z

w 1=  GßÓ E¸©õØÓ® G¢u 

÷PõnzvÀ _ØÓø» E¸ÁõUSQÓx. 

5. Evaluate ( ) −C

dz
z

z
2

sin
π

 where C  is the circle 

2=z . 

 ( ) −C

dz
z

z
2

sin
π

 I ©v¨¤kP C[SC  Gß£x 2=z  

GßÓ Ámh® BS®. 
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6. State Cauchy’s integral formula. 
 Põæ°ß öuõøP°hÀ `zvμzøuU TÖP. 

7. Find the residue of 
)2(

1)(
−
+=

zz
zzf . 

 
)2(

1)(
−
+=

zz
zzf ß Ga\® PõsP. 

8. Expand zcos  into a Taylor’s series about the point 

2
π=z  and determine the region of convergence. 

 
2
π=z  GßÓ ¦ÒÎ°À zcos ß Â›ÁõUPzøu 

öh´»ºì öuõh›À PõsP. ÷©¾® Ax J¸[S® 
£Svø¯U PõsP. 

9. If a  is a simple pole for )(zf  and 
az

zgzf
−

= )()(  

where )(zg  is analytic at a  and 0)( ≠ag , then 
prove that { } )(:)(Re agazfs = . 

 )(zf À a  Gß£x J¸ GÎ¯ x¸Á® ©ØÖ® 

az
zgzf

−
= )()(  GÛÀ { } )(:)(Re agazfs =  GÚU 

Põs¤. C[S )(zg BÚx a &À ÁøP°hzuUPx 

÷©¾® 0)( ≠ag  BS®. 
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10. Show that 
∞

=
+++=

1
2 )1()1(11

n

nzn
z

 when 

11 <+z . 

 11 <+z  GÝ® ÷£õx, 
∞

=
+++=

1
2 )1()1(11

n

nzn
z

 

GÚ {ÖÄP. 

11. Show that 
1
1)( 3

3

+
−=

z
zzf  is zeros of an analytic 

function. 

 
1
1)( 3

3

+
−=

z
zzf  GßÓ \õº¦ £S•øÓa \õº¤ß 

§äâ¯® GÚ {ÖÄP. 

12. Determine and classify the singularities of 







=
z

zf 1
sin)( . 

 





=
z

zf 1
sin)( GßÓ \õº¤ß J¸ø©zußø©ø¯ 

ÁøP¨£kzv wº©õÛUPÄ®. 
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PART B — (5 × 5 = 25 marks) 

Answer any FIVE questions. 

13. Show that 






=

≠
+

+
=

00

0)(
)( 42

2

zif

zif
yx
iyxxy

zf   is not 

differentiate at 0=z   

 






=

≠
+

+
=

00

0)(
)( 42

2

zif

zif
yx
iyxxy

zf  GßÓ \õº¦ 0=z  

GÝ®ö£õÊx ÁøP°hÀ AÀ» GÚ {ÖÄP. 

14. If )(zf  is analytic prove that 

22
2

2

2

2

)('4)( zfzf
yx

=







∂
∂+

∂
∂

. 

 )(zf  Gß£x Kº £S•øÓ \õº¦ GÛÀ, 

22
2

2

2

2

)('4)( zfzf
yx

=







∂
∂+

∂
∂

 GÚ {ÖÄP. 

15. Show that Mldzzf
C

≤ )(  where 

{ }czzfM ∈= /)(max  and l  is the length of C . 

 Mldzzf
C

≤ )( , C[S { }czzfM ∈= /)(max  

÷©¾® l  Gß£x C &ß }Í® GÚ {ÖÄP.   

 [P.T.O.]
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16. Evaluate  −
C

z

z
dze

4

2

)1(
 where C  is 23=z . 

 C  Gß£x 23=z  GÛÀ  −
C

z

z
dze

4

2

)1(
I ©v¨¤kP. 

17. State and prove the fundamental theorem of 
algebra. 

 C¯ØPouzvß Ai¨£øh ÷uØÓzøuU TÔ {ÖÄP. 

18. If 2)1)(3(
4)(
−+

+=
zz

zzf  find Laurent’s series 

expansions in 410 <−< z . 

 2)1)(3(
4)(
−+

+=
zz

zzf  GÛÀ 410 <−< z  À 

»õμsmì öuõh›ß Â›ÁõUPzøuU PõsP. 

19. Use residue theorem to evaluate  −−
−+ dz

zz
zz

)3)(1(
13

2

2

 

around the circle 2=z . 

 Ga\z ÷uØÓzvøÚ £¯ß£kzv  −−
−+ dz

zz
zz

)3)(1(
13

2

2

I 

2=z  GßÓ ÁmhzvØSÒ ©v¨¤kP. 
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PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

20. Find the analytic function ivuzf +=)(  if 

xy
xvu

2cos2cosh
2sin
−

=+ . 

 
xy

xvu
2cos2cosh

2sin
−

=+  GÝ®ö£õÊx 

ivuzf +=)(  GßÓ £S•øÓ \õº¤øÚU PõsP. 

21. Show that the transformation zw cosh=  maps the 
semi-infinite strip 20,0 π≤≤≥ yx  in the 

−z plane on the first quadrant 0,0 ≥≥ vu  of the 
−w plane. 

 zw cosh=  GßÓ E¸©õØÔ −z uÍzvÀ 

20,0 π≤≤≥ yx  GßÓ Aøμ GÀø»¯ØÓ 

÷PõhõÚx −w uÍzvÀ 0,0 ≥≥ vu  GßÓ •uÀ 
£õPzvÀ E¸©õØÓ® ö\´²® GÚ {ÖÄP. 

22. Show that idzz
C

+−= 12
 where C  is the square 

with vertices )1,1(),0,1(),0,0( BAO  and )1,0(C . 

 C  GßÓ \xμzvß ¦ÒÎPÒ )1,1(),0,1(),0,0( BAO  

©ØÖ® )1,0(C  GÛÀ idzz
C

+−= 12
 GÚ {ÖÄP. 
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23. State and prove Laurent’s theorem. 

 »õμßì ÷uØÓzøuU TÔ {ÖÄP. 

24. Evaluate dz
zz

z

C
 ++

+
42

1
2

, where C  is the circle 

21 =++ iz . 

 (a) Cauchy’s integral formula 

 (b) Residue theorem  

 ©v¨¤kP dz
zz

z

C
 ++

+
42

1
2

,C  Gß£x 21 =++ iz  

GÝ® Ámh®. 

 (A) Põæ°ß öuõøP±hÀ `zvμ®. 

 (B) Ga\z ÷uØÓ®.  

———————  


