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   CO BL 
Q.1(a) For the complex number 𝑧 = −1 + 𝑖,   find  𝑟  and 𝜃 such that   𝑧 = 𝑟𝑒௜ఏ. [2] CO1 BT1 

Q.1(b) Express the function 𝑓(𝑧) = 𝑧ଷ  in the form 𝑈(𝑥, 𝑦) + 𝑖 𝑉(𝑥, 𝑦). [3] CO1 BT2 
     
     
Q.2(a) Use Cauchy-Riemann equations to check the differentiability of the function 𝑓(𝑧) =

𝑥𝑦 + 𝑖𝑦 
 

[2] CO1 BT3 

Q.2(b) Find a harmonic conjugate of the function 𝑢(𝑥, 𝑦) = 𝑒௫ cos 𝑦 [3] CO1 BT1 
     
     
Q.3(a) 

Determine the integral  ∫
௭యାହ

௭ି௜
𝑑𝑧  along the positively oriented contour 𝐶, |𝑧| =

2. 

[2] CO2 BT4 

Q.3(b) Let C be the positively oriented unit circle |𝑧| = 1. Show that for any real constant 

𝑏,  ∫
௘್೥

௭
𝑑𝑧

஼
= 2𝜋𝑖. 

[3] CO2 BT1 

     
     
Q.4 Consider the positively oriented circle 𝐶, |𝑧| =

ଵ

ଶ
  and 𝑓(𝑧) = 𝑒ଶ௭,  determine the 

integral  ∫
௘మ೥

௭ర 𝑑𝑧
஼

. 

[5] CO2 BT4 

Q.5 Find the Laurent series that represents the function  𝑓(𝑧) =
ଵ

௭ିଶ
  in the domain 

|𝑧| < 2. 

[5] CO3 BT1 

     
 

::::::23/02/2024::::::E 
  


