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Q.1. Attempt any five of the following:                   [10] 

a) Find the Principal argument  𝐴𝑟𝑔 𝑧, when 𝑧 = (√3 − 𝑖)6. 

b) Given the case (−16)
1

4⁄ ,  find all the roots in rectangular coordinates. 

c) Find the  lim
𝑧→−2𝑖

(2𝑧+3)(𝑧−1)

𝑧2−2𝑧+4
. 

d)  Use the definition of derivative to find the derivative of f(z)=𝑧3 − 2𝑧 at the point 𝑧 = 𝑧0. 

e) Find all the values of z such that 𝑒𝑧 = 1 + √3𝑖 

f) Evaluate the integrals ∫
1

𝑧

 

𝑐
𝑑𝑧, where 𝑐 is the semi-circle,  𝑧 = 𝑒𝑖𝜃, −

𝜋

2
≤ 𝜃 ≤

𝜋

2
. 

g) Evaluate the integral ∫ (
1

𝑡
− 𝑡𝑖)

2

1
𝑑𝑡. 

h) Expand 𝑓(𝑧) = 𝑧𝑒2𝑧 in a Taylors series about 𝑧 = −1 

 

Q.2. Attempt any four of the following:                   [20] 

a) When do you say a function 𝑓(𝑧) = 𝑢(𝑥, 𝑦) + 𝑖 𝑣(𝑥, 𝑦) is analytic? Check the            

    analyticity of the following functions and find their derivatives. 

i)  𝑓(𝑧) = 𝑒−𝑧 

ii) 𝑓(𝑧) = cos 𝑧 

b) Prove that 𝑢 = 2𝑥 − 𝑥3 + 3𝑥𝑦2 is a harmonic function.  Determine its harmonic    

conjugate and hence find its corresponding analytic function. 

c) Find the principal value of (1 − 𝑖)4𝑖 

d) Find the value of the integral ∫
3𝑧3+2

(𝑧−1)(𝑧2+9)
𝑑𝑧

 

𝑐
  taken counterclockwise around the circle 

|𝑧| = 4 

e) Find the Laurent series expansion in powers of 𝑧 for the function  

  𝑓(𝑧) =
𝑧

(𝑧−1)(𝑧−3)
 valid in the region  0 < |𝑧 − 1| < 2 
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f) Use the Residue theorem to calculate the total residue of the following functions at the 

poles                                           

i. 𝑓(𝑧) =
𝑧

𝑧2+2𝑧+5
   ii. 𝑓(𝑧) =

2𝑧2

(𝑧+1)(𝑧−2)
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