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

a) Reduce the quantity to a real number. 

 
10𝑖

(2 − 2𝑖)(2 − 𝑖)(3 − 𝑖)
 

b) Use the exponential form of complex number to evaluate  

(
√3 + 𝑖

√3 − 𝑖
)

10

 

c) Define the Complex exponent function 𝑧𝑐.  

Use the definition of 𝑧𝑐 to show that (−1 + √3𝑖)
3

2⁄
= ±2√2 

d) Evaluate using the theorems on limits. 

lim
𝑧 → 𝑖 2⁄

(2𝑧 − 3)(4𝑧 + 𝑖)

(𝑖𝑧 − 1)2
 

e) Find the residue of the following function at the given point. 

𝑓(𝑧) =
𝑧2

(𝑧 − 2)2(𝑧2 + 9)
     at  𝑧 = 2 

f) Evaluate 

∫
𝑧 + 2

𝑧𝐶

𝑑𝑧  ;      where 𝐶: 𝑠𝑒𝑚𝑖𝑐𝑖𝑟𝑐𝑙𝑒 𝑧 = 2𝑒𝑖𝑡  (
𝜋

2
≤ 𝑡 ≤

3𝜋

2
) 

g) Find the Laurent series 𝑓(𝑧) =
1

𝑧5(1−𝑧)
 valid in the region |𝑧| > 1 

h) Find the value of the integral of 𝑔(𝑧) =
1

𝑧2+4
 around the circle |𝑧 − 𝑖| = 2 in the positive 

sense. State the result used. 

 



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

a) Determine whether following functions are analytic 

(i) 𝑓(𝑧) = 𝑖( 𝑧 ̅)2                   (ii) 𝑓(𝑧) = exp  𝑧 ̅ 
b) For a complex number 𝑧 define the function log 𝑧 and hence prove the following properties. 

1. log( 𝑧1𝑧2) = log 𝑧1 + log 𝑧2 

2. log (
𝑧1

𝑧2
) = log 𝑧1 − log 𝑧2 

3. log 𝑧𝑛 = 𝑛 log 𝑧 ; where 𝑧1and 𝑧2are complex numbers. 

c) Evaluate the integral of 𝑓(𝑧) =
(3𝑧+2)2

𝑧(𝑧−1)(2𝑧+5)
 around the positively oriented circle |𝑧| = 4 

d) Obtain the Taylor's series expansion of 𝑓(𝑧) =
𝑧+3

𝑧2−5𝑧+4
 about the point 𝑧 = 2.  

e) Solve the equation cos 𝑧 = √2 for 𝑧 

f) Find all the zeros and poles of 𝑓(𝑧) =
𝑧2+4

𝑧3+2𝑧2+2𝑧
  and determine the residues at the poles. 
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