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Answer Question No.1 which is compulsory and any five from the rest 

The figures in the right hand margin indicate marks 
  
  
Q1  Answer the following questions: 

 
(2 x 10) 

 a)  If f(z) is differentiable at z଴ show that it is continuous at z଴. 
 

 

 b) Determine the radius of convergence of the power series 

 ∑ ቀ1 + ଵ
୬
ቁ
୬మ

z୬ஶ
୬ୀଵ . 

 

 

  c) Find the fixed points of T(z) = ୸ାଵ
୸ିଵ

 . 
 

 

 d) Find all points at which the mapping w = zଶ + ଵ
୸మ

 is not conformal. 
 

 

 e) 
 

Evaluate ∫ ୢ୸
୸మஓ  where γ is defined by |z| = d, d > 0. 

 

 

 f) State Morera’s theorem. 
 

 

 g) Classify the isolated singular points of (ଵା୸)ୡ୭ୱ୸
୸

. 
 

 

 h)  State Argument principle. 
 

 

 i) Find the residue at the singular point of f(z) = ୱ୧୬ ଶ୸
୸ల

. 
 

 

 j) Evaluate ∫ ୣ౰ୢ୸
஠୸ି୧େ , where C is |z| = 1. 

 

 

Q2 a)  Show that an analytic function with constant modulus is constant.   [4] 
 b) Show  that ݂(ݖ) = ݁ି௭షర, ݖ ≠ 0  and ݂(0) = 0  is  not  analytic  at ݖ = 0 

although Cauchy-Riemann equations are satisfied there.  
 

[6] 

Q3 a)  Define  cross  ratio  and  prove  that  the  cross  ratio  is  real  if  and  only  if [5] 
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  four points lie on a circle.    
 b) 

 
Find  a  Linear Fractional  Transformation  that maps  left  half  plane into 
the unit disk.  
 

[5] 

Q4 a)  State and prove Cauchy’s integral formula.    [5] 
  

b) 
 
Evaluate ∫ ୡ୭ୱ୦(஠୸)

୸(୸మାଵ)େ dz counterclockwise around the contour C: |z| = 2.   
 

 
[5] 

Q5  State and prove Maximum modulus theorem   [10] 
 

Q6 
 

a) 
 

Represent  the  function ݂(ݖ) = ଵ
௭(௭మିଷ௭ାଶ)

    in  Laurent  series  for  the 
regions  (i)  0 < |ݖ| < 1 (ii) 1 < |ݖ| < 2. 
 

[5] 

 b) 
 

Evaluate ∫ ୡ୭ୱ ୶
୶మାୟమ

ஶ
଴ dx            [5] 

Q7  Using residue theorem evaluate the following integrals [5+5] 
  

 (a)    ∫ ୡ୭ୱఏ
ଷାୱ୧୬ఏ

ଶగ
଴ ∫ (b)    ߠ݀ ௗ௫

௫రାଵ଺
ஶ
ିஶ  

 

 
 

Q8 a) Prove that if a function ݂(ݖ) = ,ݔ)ݑ (ݕ + ,ݔ)ݒ݅  is analytic in a domain (ݕ
D, then ݑ and ݒ are harmonic in D. 

[2] 

 b)  State and prove the fundamental theorem of algebra. [4] 
 c)  Find the zeros and discuss the nature of singularities of  

(ݖ)݂                       = ௭ିଶ
௭మ

sin ଵ
௭ିଵ

 
 

***************** 

[4] 
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