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Complex Analysis

Paper - MT-08
Time : 3 Hours ]	 [ Max. Marks :- 47

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
(Very Short Answer Questions)

Note:	 Answer all questions. As per the nature of the question delimit 
your answer in one word, one sentence or maximum up to 30 
words. Each question carries 1 mark.

	 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e :	 g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
1 A§H$ H$m h¡&
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1)	 (i)	 Represent cos i3
2r +  sin 2 3

r  in cartesian form

		  cos i3
2r +  sin 2 3

r  H$mo H$m{V©¶ én ‘| àX{e©V H$s{O¶o&

	 (ii)	 Write equation of a circle in complex number form.
		  {H$gr d¥V H$m gpå‘l g§»¶mAm| Ho$ ê$n g‘rH$aU {b{I¶o&

	 (iii)	 Is ( )cos sine y i yx +  is an analytic function.
		  ³¶m ( )cos sine y i yx +  Ed d¡íbo{fH$ ’$bZ h¡&

	 (iv)	 What is a conformal mopping?
		  AZwH$moU à{V{MÌU ³¶m h¡?

	 (v)	 What are singular points?
		  {d{MÌ {~ÝXþ ³¶m hmoVo h¡?

	 (vi)	 Write Cauchy - Integral formula.
		  H$moer g‘mH$b gyÌ {b{I¶o&

	 (vii)	Define a bilinear transformation.
		  {Ûa¡{IH$ ê$nmÝVaU H$mo n[a^m{fV H$s{O¶o&

	 Section - B	 4 × 5 = 20
(Short Answer Questions)

Note:	 Answer any four questions. Each answer should not exceed 
200 words. Each question carries 5 marks.

IÊS> - ~
(bKw CÎmar¶ àíZ)

{ZX}e :	 {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 5 A§H$m| H$m h¡&
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2)	 If z1  and z2  and arg argz z 01 2+ =  show that z1  and z2  are 
conjugation numbers.

	 ¶{X z1  = z2   VWm arg argz z 01 2+ =  àX{e©V H$s{O¶o {H$ z1  VWm z2

g§¶w½‘r g§»¶m¶| h¡& 

3)	 Show that : àX{e©V H$s{O¶o&
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4)	 Find the bilinear transformation when transforms the point  
z = 2, 1, 0 to w = 1, 0, i.

	 dh Û¡a¡{IH$ ê$nmÝVaU kmV H$s{O¶o Omo {~ÝXþAm| z = 2, 1, 0 H$s H«$‘e… 
w = 1, 0, i H$mo ê$nmÝV[aV H$aVm h¡&

5)	 Evaluate : / ‘mZ kmV H$s{O¶o&

	 z dz
i
2

0

1+

w

6)	 Evaluate : / ‘mZ kmV H$s{O¶o&

	 z i
e dz
32

0
r-

w

	 Where C is a circle �| z – 1| = 4 
	 Ohm§ C EH$ d¥Îm | z – 1| = 4 h¡&

7)	 Find the kind of singularities of  
cos 2

1
1
` j

 at z = 0

	 ’$bZm| H$s {d{MÌVm H$s Om{V kmV H$s{O¶o& 
cos 2

1
1
` j

 H$s z = 0 na
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8)	 Find residues at the poles. 
( )z a

z
2 2 4

4

+

	 ’$bZ Ho$ AZV§H$ na Adeof kmV H$s{O¶o& 
( )z a

z
2 2 4

4

+

9)	 Prove that /  {gÕ H$s{O¶o&

	 sin x
x dx 4

2

0

r=

3

w

	 Section - C	 2 × 10 = 20
(Long Answer Questions)

Note:	 Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 10 
marks.

IÊS> - g
(XrK© CÎmar¶ àíZ)

{ZX}e  :	 {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 10 A§H$m| H$m h¡& 

10)	 Prove that the derivatives of an analytic function is itself an analytic 
function.

	 {H$gr d¡íbo{fH$ ’$bZ H$m AdH$bZ Ed§ d¡íbo{fH$ ’$bZ hmoVm h¡& 

11)	 Evaluate for a circle C, | z | = 3 and t > 0
	 EH$ d¥V C, | z | = 3 VWm t > 0  na ‘mZ kmV H$s{O¶o&

	 (i)	
( )i z
e dz2

1
1
zt

c 2 2r -
w

	 (ii)	
( )i z
e

2
1

1
zt

C
2r +

w
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12)	 State and prove Lioville’s theorem and apply it to establish 
fundamental theorem of algebra.

	 {b~obr à‘o¶ H$m H$WZ {bIH$a {gÕ H$s{O¶o {’$a BgHo$ AZwà¶moJ go 
~rOJ{UV H$s ‘yb à‘o¶ H$mo {gÕ H$s{O¶o&

13)	 Prove by method of contour integration.
	 n[aaoIm g‘mH$bZ {d{Y go {gÕ H$s{O¶o&

	 (i)	 cos
a x

mx dx a e2
ma

2 2
0

r
+

=

3

-w

	 (ii)	 sin
a x

mx dx 02 2+
=

3

3

-

w 	


