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   CO BL 
Q.1(a) Prove that if a function 𝒇 is entire and bounded, then 𝒇 is constant throughout the plane.  [5] 2 1,2 

Q.1(b) Without actual doing the integration, obtain an upper bound on the absolute value of the 

integral ∫
𝒛ା𝟒

𝒛𝟑ି𝟏𝑪
𝒅𝒛, where the integral is taken along the contour 𝑪, which is the arc of the 

circle |𝒛| = 𝟐 from   𝒛 = 𝟐 to   𝒛 = 𝟐𝒊, lying in the first quadrant. 

[5] 1 3 

     
Q.2(a) Develop the Laurent series expansions of the function 𝒇(𝒛) =

𝒛

(𝒛ି𝟏)(𝒛ି𝟑)
 in the regions:  i) 𝟏 <

|𝒛| < 𝟑  ii) 𝟎 < |𝒛 − 𝟏| < 𝟐. 

[5] 2 3 

Q.2(b) Prove that the real axis 𝒚 = 𝟎  is mapped onto the circle under the linear fractional 

transformation 𝒘 =
𝒊𝒛ା𝟐

𝟒𝒛ା𝒊
 . Find the center and radius of the image circle.  

[5] 1 2 

     
Q.3(a) State and prove Residue theorem.  [5] 3 1,2 
Q.3(b) Identify whether the function 𝒇(𝒛) = (𝒛𝟐 − 𝟗)

𝟏

𝟐 is a multivalued function or not. If it is so, 
obtain the branch point(s) and branch cut for it.  

[5] 1 3 

     
Q.4(a) 

If a function 𝒇(𝒛) is meromorphic inside a simple closed contour 𝑪 and 𝒇(𝒛) is analytic and 
has no zeros on 𝑪, then prove that: 

                   
𝟏

𝟐𝝅𝒊
∮

𝒇ᇲ(𝒛)

𝒇(𝒛)
𝒅𝒛

𝑪
= 𝑵 − 𝑷                   (1) 

where 𝑵 is the number of zeros and 𝑷 is the number of poles lying inside 𝑪 (a pole or zero 
of order 𝒎 must be counted 𝒎 times).  

Using the above expression (1), compute the value of integral ∮
𝒇ᇲ(𝒛)

𝒇(𝒛)
𝒅𝒛

𝑪
  with 𝒇(𝒛) =

𝒛𝟐ି𝟏

(𝒛𝟐ା𝒛)𝟐 , 

where 𝑪 is the circle |𝒛| = 𝟑.   

[5] 3 2,3 

Q.4(b) State Rouche’s theorem. Apply it to determine the number of roots of the polynomial 
𝒑(𝒛) = 𝒛𝟓 − 𝟒𝒛𝟑 + 𝒛 − 𝟏 that are lying interior to the unit circle |𝒛| = 𝟏. 

[5] 2 1,3 

     
Q.5(a) The following information about an entire function 𝒇(𝒛) is given  

i) zeros of the function are at 𝒛 = 𝒏,  where 𝒏 ∈ 𝑵   (set of natural numbers) and 
origin is the zero of multiplicity 3.  

ii) genus of the canonical product 𝑷(𝒛) associated with the function is one, whereas 
the genus of the function itself is two.   

Is it possible to construct 𝒇(𝒛)  in Weierstrass Factorized form? If possible, then find the 
suitable form (s) of 𝒇(𝒛). 

[5] 2 2,3 

Q.5(b) Explain order of an entire function. Hence, identify the order of the function  𝒇(𝒛) = 𝒆𝒛. [5] 2 1,3 
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