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   CO BL 
Q.1(a) Find whether the following function is differentiable at  𝑧 = 0? Is it analytic at 𝑧 =

0? 
𝑓(𝑧) = |𝑧|ଶ + 𝑧 

[5] 1 1 

Q.1(b) Find whether the function 𝑈 = 𝑥ଷ − 3𝑥𝑦ଶ is harmonic in ℝଶ. If so, find its Harmonic 
conjugate. 

[5] 1,3        1 

     
     

Q.2(a) Calculate (i) ∫
ௗ௭

(௭మାଽ)஼
where C is the circle 𝑥ଶ + (𝑦 − 1)ଶ =  1  oriented anti-

clockwise and (ii) ∫
ௗ௭

|௭|మ஼
 , where C is the unit circle oriented anti-clockwise. 

[5] 3 3 

Q.2(b) Calculate ∫
௭యାଶ௭ାଵ

(௭ାଶ)௭మ|௭ି௜|ୀଶ
 𝑑𝑧  [5] 3      3 

     
     

Q.3(a) Compute the radius of convergence of the power series  ∑
௡೙

ଷ೙ ௡!

ஶ
௡ୀ଴ 𝑧௡. Does the 

series converge at 𝑧 = 1? 

[5] 3 3 

Q.3(b) Find Taylor’s series expansion of 
௭ାଵ

௭ିସ
 about 𝑧 = 3 and also compute its radius of 

convergence. 

[5] 3 3 

     
     

Q.4(a) Classify singularities of the functions at mentioned points.(𝑖) 
ୱ୧୬ ௭

௭మ   at 𝑧 = 0 (ii) 
௭

௭మିଵ
 

at 𝑧 = 1 (iii) 𝑧ଷ𝑒

భ
೥

 at 𝑧 = 0. 

[5] 3 3 

Q.4(b) Compute residues of the function 𝑓(𝑧) =
௭ାଵ

௭(௭ିଶ)
 at 𝑧 = 0, 2 and then find 

∫
௭ାଵ

௭(௭ିଶ)|௭|ୀଷ
 𝑑𝑧 . 

[5] 3     3 

     
     

Q.5(a)  Show that ∫
௫మௗ௫

(௫మାଵ)(௫మାସ)

ஶ

଴
=

ℼ

଺
 [5] 4      3 

Q.5(b) Let 𝑓(𝑧) =
௜ି௭

௜ା௭
. Find the image of unit disk i.e. of the set {𝑧 ∈ ℂ: |𝑧| <  1} under f. [5]  1       1 
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