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   CO BL 
Q.1(a) If 𝑓(𝑧) has a finite limit at 𝑧଴, then prove that 𝑓(𝑧) is a bounded function in some 

neighborhood of 𝑧଴. 
[5] CO1 4 

Q.1(b) Derive Cauchy-Riemann equation in Polar form. [5] CO1 3 
     
     

Q.2(a) Evaluate ∮ 𝑧ଶ𝑑𝑧,
஼

 where C is the arc of the circle |z|=2 and 𝜃 = 0 𝑡𝑜 𝜃 = 𝜋/3. [5] CO2 2 

Q.2(b) State and prove Cauchy integral formula. [5] CO2 3 
     
     

Q.3(a) Define Taylor’s series. Find a Taylor’s series expansion of 𝑓(𝑧) =  
ଶ௭యାଵ

௭మା௭
 about the 

point 𝑧 = 𝑖. 

[5] CO3 4 

Q.3(b) Expand the function 𝑓(𝑧) =
ଵ

(௭ିଵ)(௭ିଶ)(௭ିଷ)
 for 1 < |𝑧| < 3 . Also, find the nature of 

singularities of the given function. 

[5] CO3 3 

     
     

Q.4(a) Evaluate the integral ∫
ௗఏ

ଵାఈ ୡ୭ୱ ఏ
,   𝛼 > 1.

ଶగ

଴
 [5] CO4 4 

Q.4(b) Evaluate the integral ∫
௫మାଶ

(௫మାଵ)(௫మାସ)
𝑑𝑥.

ஶ

଴
 [5] CO4 3 

     
     

Q.5(a) Find the image of the closed unit disc |𝑧| ≤ 1 under the mapping 𝑤 = (1 − 𝑖)𝑧 − 2𝑖. [5] CO5 3 
Q.5(b) Prove that a Bilinear transformation maps   circles into circles.  [5] CO5 4 
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