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Paper - MT-08
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Note: The question paper is divided into three sections A, B and C. Write 
answers as per the given instructions. 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¡& àË¶oH$ IÊS> 
Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE& 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: 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$mo g^r àíZmo H$mo hb H$aZm h¢& àË¶oH$ àíZ H$mo 01 A§H$ h¡ Am¡a 
A{YH$V‘ eãX gr‘m Vrg eãX h¢&
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1) (i) Define complex number
  gpå‘l g§»¶m H$mo n[a^m{fV H$a|&

 (ii) State Heine-Borel theorem.
  hoZo ~moaob à‘o¶ H$m H$WZ {bI|&

 (iii) Define power series.
  KmV loUr H$mo n[a^m{fV H$a|&

 (iv) Write statement of Morera's theorem.
  ‘moaoam à‘o¶ H$m H$WZ {b{IE&

 (v) Define Bilinear transformation.
  {Õa¡{IH$ énmÝVaU H$mo n[a^m{fV H$a|&

 (vi) State Cauchy's inequality.
  H$moer Ag{‘H$m H$m H$WZ {bI|&

 (vii) Define Pole
  AZ§VH$ H$mo n[a^m{fV H$a|&

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

Note: 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$ H$m h¡& 
narjm{W©¶m| H$mo A{YH$V‘ 200 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V H$aZo h¢&
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2) Prove that
 {gÕ H$s{OE {H$

 lim z i
z z z z i3 2 8 2 5 4 4
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- + - +
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3) Evaluate
 ‘mZ kmV H$s{OE
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4) Show that the function ( )f z u iv= +  where
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 is continuous and that the Cauchy Riemann equations are satisfied at 
the origin. Yet f ′(0) does not exist. 

 Xem©BE {H$ ’$bZ ( )f z u iv= +  Ohm±
 
 ( )

( ) ( )
( 0),

(0) 0

f z x y
x i y i
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2 2
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^=
+
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=

 g§VV h¡ VWm ‘yb {~ÝXÿ na H$moer-ar‘mZ g‘rH$aU gÝVwï> hmoVr h¡& ¶Ú{n 
f ′(0) H$m ApñVËd ‘yb {~ÝXÿ na Zht h¡&

5) Find radius of convergence for the following power series:
 {ZåZKmV lo{U¶m| H$s A{^gaU {ÌÁ¶mE± kmV H$s{OE&

 (i) ( )i z3 4 n n

n 1
+

3

=
/

 (ii) 2
( )n z1 1 n n

n 1
+

3

=
/
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6) State and prove Liouville's theorem.
 ë¶ydob à‘o¶ H$m H$WZ H$a {gÕ H$a|&

7) State and prove Rouche's theorem.
 ê$eo à‘o¶ H$m H$WZ H$a {gÕ H$a|&

8) Prove that the residues of functions

 ( ) ( )z a z b
z

- -
 and 

z
z z 1

3

3 2- +  at z 3=  are –1 and 1 respectively.

 {gÕ H$s{O¶o {H$ z 3=  na ’$bZm|

 ( ) ( )z a z b
z

- -
 VWm 

z
z z 1

3

3 2- +  Ho$ Adeof H«$‘e: -1 VWm 1 h¢&

9) Show that the transformation w z
z
4

2 3=
-
+  maps the circle 

 x y x4 02 2+ - =  into the straight line.

 àX{e©V H$s{OE H$s énmÝVaU w z
z
4

2 3=
-
+ , d¥V x y x4 02 2+ - =  H$mo 

gab aoIm ‘| à{V{M{ÌV H$aVm h¡&

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

Note: 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> "g' ‘| 4 {Z~ÝYmË‘H$ àíZ h¢& narjm{W©¶m| H$mo {H$Ýhr 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$aZo h¡& 
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10) State and prove cauchy's integral formula.
 H$moer g‘mH$bZ gyÌ H$m H$WZ H$a {gÕ H$a|&

11) State and prove necessary and sufficient condition for f   (z) to be 
analytic.

 {díbo{fH$ ’$bZ Ho$ {bE Amdí¶H$ d n¶m©á à{V~ÝY H$m H$WZ H$a {gÕ 
H$a|&

12) Obtain expansion for function ( )f z z z3 2
1

2=
- +

 which are valid, 
for the regions.

 (i) z 1  ,  (ii)  z1 1  and

 (iii) z 2

 {ZåZ joÌ ‘| ’$bZ ( )f z z z3 2
1

2=
- +

 H$m àgma kmV H$amo:

 (i) z 1  ,  (ii)  z1 1  VWm

 (iii) z 2

13) If ,a b 0H H  then show that
 ¶{X ,a b 0H H  Vmo {gÕ H$s{O¶o {H$
 
 cos cos

x
ax bx dx2

0

-
3

#

 = ( )b a2
r -


