
   

  

OCTOBER 2011  U/ID 4707/PAG 

Time : Three hours Maximum : 100 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

Each question carries 2 marks. 

1. Evaluate 
1

1
lim

6

2

+
+

→ z

z

iz
. 

 ©v¨¤kP : 
1

1
lim

6

2

+
+

→ z

z

iz .
 

2. Using rules of differentiation, find the derivative 

of )32(cos2 iz + . 

 ÁøP±mk ÂvPøÍ¨ £¯ß£kzv )32(cos2 iz + &ß 

ÁøP±møhU PõsP.  

3. Find the image of a circle through the origin under 

the transformation 
z

w
1= . 

 
z

w
1=  GßÓ E¸©õØÓzvß ‰»®  Bv°ß ÁÈ¯õPa 

ö\À¾® Ámhzvß ¤®£zøuU PõsP. 
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4. Define a conformal mapping. 

 J¸ Cn[S® ußø©²øh¯ ÷Põºzuø» Áøµ¯Ö. 

5. Evaluate ∫
C

z

dz
z

e
 where C  is the circle 1=z . 

 C  Gß£x 1=z  GßÓÁmh® GÛÀ ∫
C

z

dz
z

e
&ß 

©v¨ø£U PõsP. 

6. State maximum modulus principle. 

 ö£¸© uP© ÷Põm£õmiøÚ GÊxP. 

7. Find the zeros of zzf sin)( = . 

 zzf sin)( =  Gß£uß §äâ¯[PøÍU PõsP. 

8. Define an isolated singularity for )(zf . 

 )(zf &ß uÛzu ÁÊ©zøu Áøµ¯Ö. 

9. State Jordan’s lemma. 

 ÷áõºhõÛß xønz ÷uØÓzøu GÊxP. 

10. Find the residue of 
4

21
)(

z

e
zf

z−= . 

 
4

21
)(

z

e
zf

z−=  Gß£uß Ga\zøuU PõsP. 
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SECTION B — (5 × 16 = 80 marks) 

Answer ALL questions. 

Each question carries 16 marks. 

11. (a) State and prove the chain rule for 

differentiating composite functions. 

 (b) Derive Cauchy-Riemann equations in 

Cartesian form. 

 (A) Cøn¢u \õº¦PøÍ ÁøP°kÁuØPõÚ \[Q¼ 

Âvø¯ GÊv {ÖÄP. 

 (B) ÷Põæ&Ÿö©ß \©ß£õkPøÍ Põºj]¯ß 

B¯UTÖPÎÀ u¸ÂUP. 

Or 

 (c) If viuzf +=)( and )sin(cos yyevu x −=− , 

find )(zf  in terms of z . 

 (d) Show that yxyxu sinsinh),( =  is harmonic 

and determine its harmonic conjugate. 

 (C) viuzf +=)(  ©ØÖ® )sin(cos yyevu x −=−  

GÛÀ z &À )(zf &ø¯U PõsP. 

 (D) yxyxu sinsinh),( =  Gß£x Cø\a \õº¦ GßÖ 

{ÖÂ Auß Cø\ Cøn°øÚU PõsP. 
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12. (a) If )(zf  is analytic in a region D  and if 

0)( ≠′ zf  in D , then prove that the mapping 

)(zfw =  is conformal in D . 

 (b) Discuss the transformation zw = . 

 (A) D  GßÓ £Sv°À )(zf  Gß£x ÁøP•øÓa 

\õº£õP EÒÍx ©ØÖ® D &°À 0)( ≠′ zf  GÛÀ 

)(zfw =  GßÓ ÷PõºzuÀ Cn[S® 

ußø©²øh¯uõP D &À C¸US® GßÖ {ÖÄP. 

 (B) zw =  GßÓ E¸©õØÓzøu¨ £ØÔ GÊxP. 

Or 

 (c) Find the linear fractional transformation 

that maps the points 0, 21 =−= ziz  and 

iz =3  into the points iww == 21 ,1  and 

13 =w . 

 (d) Discuss the transformation zw cos= . 

 (C) 0, 21 =−= ziz  ©ØÖ® iz =3  GßÓ ¦ÒÎPøÍ 

iww == 21 ,1  ©ØÖ® 13 =w  GßÓ ¦ÒÎPÐUS 

÷Põºzxa ö\À¾® ÷|›¯À ¤ßÚ 

E¸©õØÓzøuU PõsP. 

 (D) zw cos=  GßÓ E¸©õØÓzøu¨ £ØÔ GÊxP.  

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

theorem. 

 (A) ÷Põæ&÷Põºöém ÷uØÓzøu GÊv {ÖÄP. 

Or 

 (b) State and prove Morera’s theorem. 

 (c) Expand 
)3()2(

1
)(

2

++
−=
zz

z
zf  in a Laurent’s 

series if 3>z . 

 (B) ö©õ›µõÂß ÷uØÓzøu GÊv {ÖÄP. 

 (C) 3>z  GÛÀ 
)3()2(

1
)(

2

++
−=
zz

z
zf &ø¯ 

»õµsm öuõhµõP ÂÁ›UPÄ®. 

14. (a) Determine and classify the singular points of 

1
)(

−
=

ze

z
zf . 

 (b) State and prove Cauchy’s residue theorem. 

 (A) 
1

)(
−

=
ze

z
zf  Gß£uß ÁÊ©¨ ¦ÒÎPøÍU 

Psk ÁøP¨£kzxP. 

 (B) ÷Põæ°ß Ga\z ÷uØÓzøu GÊv {ÖÄP. 

Or 
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 (c) Find the residue of 
2

12
)(

2 −−
+=
zz

z
zf  at its 

poles. 

 (d) State and prove Rouche’s theorem. 

 (C) 
2

12
)(

2 −−
+=
zz

z
zf  Gß£uß Ga\zøu Auß 

x¸Á¨ ¦ÒÎPÎÀ PõsP. 

 (D) ÷µõa]ß ÷uØÓzøu GÊv {ÖÄP. 

15. (a) Evaluate ∫ −

π

θ
θ

θ2

0

2

2cos45

3cos
d . 

  ©v¨¤kP ∫ −

π

θ
θ

θ2

0

2

2cos45

3cos
d . 

Or 

 (b) Evaluate ( )∫
∞

∞− +
322

2

ax

dxx
 (a  is real and 0>a ). 

  ©v¨¤kP ( )∫
∞

∞− +
322

2

ax

dxx
(a  Gß£x ö©´ö¯s 

©ØÖ® 0>a )  

––––––––––– 


