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7222 

M.Sc. II
nd

 Semester EXAMINATION, 2018 

MATHEMATICS  

Paper – II 

(Complex Analysis) 

Time: Three Hours 

Maximum Marks: 80 
 

         PART – A ¼[k.M & v½¼[k.M & v½¼[k.M & v½¼[k.M & v½      [Marks: 20] 

Answer all questions (50 words each). 

All questions carry equal marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj 50505050 'kCnksa ls vf/kd u gksA  

lHkh iz’uksa ds vad leku gSaA 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 40] 

Answer five questions (250 words each). 

Selecting one from each unit. All questions carry equal marks. 

izR;sd bdkbZ ls ,d&,d ,d&,d ,d&,d ,d&,d iz’u pqurs gq,] dqy ik¡p ik¡p ik¡p ik¡p iz’u dhft,A 

izR;sd iz’u dk mŸkj 250250250250 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 

           PART – C ¼[k¼[k¼[k¼[k.M & l½.M & l½.M & l½.M & l½      [Marks: 20] 

Answer any two questions (300 words each). 

All questions carry equal marks. 

    dksbZ nksnksnksnks    iz’u dhft,A izR;sd iz’u dk mŸkj 300000000 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 
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PART – A  

Q.1 (i) Define Harmonic function and show that y3x-yu
23

= is Harmonic.  

 (ii) Define radius of convergence of power series.     

 (iii) Define cross ratio  

 (iv) Explain bilinear transformation   

 (v) Define multi connected region  

 (vi) Write Cauchy’s integral formula of successes derivative of an analytic 

function.    

 (vii) State Taylor’s theorem   

 (viii) Write Poisson’s integral formula  

 (ix) Define isolated and non isolated singularity with example.  

 (x) Find the residue of iazat   
az

z
22

2

=
+

     

PART – B     

UNIT –I 

Q.2 23 y3x xu If −= , show that there exist a function v (x,y) such that w = u + iv is analytic 

in a finite region.  

Q.3 Find the domain of convergence of the power series 
n

iz
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
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
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UNIT –II 

Q.4 Find the bilinear transformation that maps the points 0z and iz,z
32

==∞= into the 

points ∞===
32

 wand cw0,w
1

 

Q.5  Show that the bilinear transformation of any two points which are inverse with 

 respect to a circle into two points are inverse with respect to the transformed circle.  

UNIT –III 

Q.6 Using the definition of the integral of ( )zf  on a given path, evaluate ∫
+

+−

3i5

i2
dzz3  

Q.7 State and prove Cauchy’s theorem   

UNIT –IV 

Q.8 If a function ( )zf  is analytic for all finite values of z and is bounded then prove it is a 

constant function.  

Q.9 State and prove Morea’s theorem.  

UNIT –V 

Q.10 What kind of singularity have the function  

 ( ) ( ) ∞===

−

= zat  ezf and i 2πzat   

e1

1
zf z

z
 

Q.11 Find the residue of the function 
( )2

az

 z cot π

−
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PART – C  

Q.12 ( ) ivnzf If += is an analytic function of   

 ( )zf find
 xcoshy cos

sin x xcose
vn andiy xz

y

−

+−
=−+=  

 subject to the condition 
2

i3

2
 f

−
=







 π
  

Q.13 Find the invariant points and normal form of the bilinear transformation 

2z
 wand

1z

43z
w

z

−
=

−

−
=    

Q.14 Derive Cauchy’s integral formula for the derivative      

Q.15 Find the Taylor’s or Laurent’s series which represent the function 
( ) ( )2z    z1

1

2 ++
 

 (i) when  | z | < 1 

 (ii) when | < | z | < 2 

 (iii) when | z | > 2       

Q.16 (i) Evaluate the residues of 
( ) ( ) ( )3z 2z 1z

z
2

−−−
at z = 1, 2, 3, and infinity and  

  show that their sum is zero.  

 (ii) Evaluate 
( )∫

−
C 2

22

1zz

de
      where c is the circle |z | = 2  

-------------------------------------------- 


