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Complex Analysis

Paper - MT-08
Time : 3 Hours ]	 [ Max. Marks :- 67

Note:	 The question paper is divided into three sections A, B and C. Use of 
non-programmable scientific calculator is allowed in this paper. 

{ZX}e :	 àíZ nÌ VrZ IÊS>m| "A', "~' Am¡a "g' ‘| {d^m{OV h¡& Bg àíZnÌ 
‘| Zm°Z-àmoJ«m‘o~b gmB§Q>r{’$H$ Ho$ëHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V h¢&

	 Section - A	 7 × 1 = 7
(Contain seven (07) Very Short Answer Type Questions)

Note:	 Section ‘A’ contains Very short Answer Type Questions. 
Examinees have to attempt all questions. Each question is of 01 
marks and maximum word limit may be thirty words.

	 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e :	 IÊS> "A' ‘| gmV (07) A{VbKwCÎmamË‘H$ àíZ h¢, narjm{W©¶m| 
H$mo g^r àíZm| H$mo hb H$aZm h¢& àË¶oH$ àíZ H$mo 01 A§H$ h¡ Am¡a 
A{YH$V‘ eãX gr‘m Vrg eãX h¢&

1)	 (i)	 Represent number i2 2 3+  in polar form.

		  gpå‘l g§»¶m i2 2 3+  H$mo Y«wdr¶ ê$n ‘| ì¶º$ H$s{OE&
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	 (ii)	 Define analytic function.
		  {dûco{fH$ ’$bZ H$mo n[a^m{fV H$s{O¶o&

	 (iii)	 Define isogonal mapping.
		  Vwë¶H$moUr ê$nmÝVaU H$mo n[a^m{fV H$s{O¶o&

	 (iv)	 Define Jorden arc.
		  OmoS>©Z Mmn H$mo n[a^m{fV H$s{O¶o&

	 (v)	 State Morera's theorem.
		  ‘moaoam à‘o¶ H$m H$WZ H$s{O¶o&

	 (vi)	 State Liouville's Theorem
		  ë¶ydob à‘o¶ H$m H$WZ H$s{O¶o&

	 (vii)	Define isolated singularities of analytic function.
		  {dûco{fH$ ’$bZ H$s {d¶wº$ {d{MÌVmE§ H$mo n[a^m{fV H$s{O¶o&

	 Section - B	 4 × 8 = 32
(contain Eight Short Answer Type Questions)

Note:	 Section ‘B’ contain 08 short Answer Type Questions. Examinees 
will have to answer any four (4) question. Each question is of 
08 marks. Examinees have to delimit each answer in maximum 
200 words.

IÊS> - ~
(bKw CÎmar¶ àíZ)

{ZX}e :	 IÊS> "~' ‘| AmR> bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýhr 
^r Mma (04) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àíZ 08 A§H$m| H$m h¡& 
narjm{W©¶m| H$mo A{YH$V‘ 200 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V H$aZo 
h¢&
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2)	 Prove that any open subset S of set of complex numbers C is 
connected if any only if for any two points a and b in S there exists a 
polygon which lie entirely in S.

	 {gÕ H$s{O¶o H$s gpå‘l g§»¶mAmo H$m g‘wÀM¶ C H$m EH$ A[aº$ {dd¥Îm 
Cng‘wÀM¶ S gå~Õ h¡ ¶{X Am¡a Ho$db ¶{X S Ho$ {H$Ýht Xmo {~ÝXþAm| a, b 
Ho$ {bE a go b VH$ EH$ Eogm ~hþ^wO {dÚ‘mZ h¡, Omo nyU©V¶m S ‘| pñWV 
h¡&

3)	 State and prove Cauchy - Hadamard theorem for power series.
	 KmV loUr Ho$ {bE H$moer-hmS>m‘mS>© à‘o¶ H$m H$WZ H$a {gÕ H$s{O¶o&

4)	 Find corresponding area in w-plane of infinite strip y4
1

2
1

< <  under 
the transformation w z

1= .
	 ê$nmÝVaU w z

1=  Ho$ AÝVJ©V AZÝV nÅ>r y4
1

2
1

< <  H$m, w-g‘Vb ‘| 
g‘dVu joÌ kmV H$s{OE&

5)	 State and prove cauchy integral theorem.
	 H$moer H$m g‘mH$bZ à‘o¶ H$m H$WZ H$a {gÕ H$s{O¶o&

6)	 Prove that every function having only poles as singularities in 
extended complex plane is rational function.

	 {gÕ H$s{O¶o H$s àË¶oH$ ’$bZ, {OgH$s {dñVm[aV gpå‘l Vb ‘| 
{d{MÌVmE± Ho$db AZÝVH$ hr h¢, n[a‘o¶ ’$bZ h¡&

7)	 Describe the transformation w z2=

	 ê$nmÝVaU w z2=  H$s ì¶m»¶m H$s{O¶o&

8)	 Evaluate  (‘mZ kmV H$s{O¶o&) ,
sina
ad a 0>2 2

0
i

i

+

r

` j#
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9)	 Explain the following ({ZåZ H$mo g‘PmBE):-

	 (i)	 Analytic continuation along a chain of domains

		  (àm§Vmo H$s l¥§Ibm Ho$ AZw{Xe {dûbo{fH$ gm§VË¶)

	 (ii)	 Analytic continuation by a power series
		  KmV loUr Ûmam {dûbo{fH$ gm§VË¶

	 Section - C	 2 × 14 = 28
(Contain 4 Long Answer Type Questions)

Note:	 Section ‘C’ contains Four Long Answer Type Questions. 
Examinees will have to answer any two (02) questions. Each 
question is of 14 marks. Examinees have to answer in maximum 
500 words. 

IÊS> - g
(XrK© CÎmar¶ àíZ)

{ZX}e  :	IÊS> "gr' ‘| 4 {Z~ÝYmË‘H$ àíZ h¢& narjm{W©¶m| H$mo {H$Ýhr ^r 
Xmo (02) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àíZ 14 A§H$m| H$m h¢& 
narjm{W©¶m| H$mo A{YH$V‘ 500 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V H$aZo 
h¡&  

10)	 (i)	� Prove that if f  (z) is continuous in a compact set S then it is 
uniformly continuous in S.

		�  {gÕ H$s{O¶o H$s ¶{X f  (z) EH$ g§hV g‘wÀM¶ S ‘| g§VV hmo Vmo dh 
S ‘| EH$g‘mZ g§VV hmoVm h¡&

	 (ii)	� Prove that bilinear transformation transforms circle and straight 
lines into circles and straight lines.

		�  {gÕ H$s{O¶o H$s {Ûa¡{IH$ ê$nmÝVaU, d¥Îmmo Ed§ gab aoImAm| H$mo d¥Îmm| 
¶m aoImAm| ‘o§ à{V{M{ÌV H$aVm h¡&
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11)	 Explain Mine Thomson Construction Method to find analytic 

	 function f  (z) If 
cos

sinu v
e e x

x
2 2

2 2
2 2y y

+ =
+ --` j

 and ( )f z u iv= +  is 

	 an analytic function then represent f  (z) in terms of z.

	 {dûbo{fH$ ’$bZ f  (z) H$mo kmV H$aZo {H$ {‘{bZ-Q>m°‘gZ aMZm {d{Y 

	 g‘PmBE& ¶{X  
cos

sinu v
e e x

x
2 2

2 2
2 2y y

+ =
+ --` j

VWm ( )f z u iv= +  

	 EH$ {dûbo{fH$ ’$bZ hmo Vmo f  (z) H$mo z  Ho$ nXmo ‘| kmV H$s{OE&

12)	 (i) Evaluate $(‘mZ kmV H$s{O¶o):-

6

sin

z

z dz3

6

z 1
r-= b l= G

#
	

	 (ii)	� Prove that polynomial z z z2 35 3+ + +  has only one zero in 
first quadrant of complex plane.

		�  {gÕ H$s{OE H$s ~hþnX z z z2 35 3+ + +  H$m  gpå‘l Vb Ho$ àW‘ 
MVwWm©e ‘| Ho$db EH$ hr eyÝ¶ h¡&

13)	 State and prove maximum modulus theorem.
	 ‘hÎm‘ ‘mnm§H$ à‘o¶ H$m H$WZ H$a {gÕ H$s{O¶o&


