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Complex Analysis - 2(CORE) 
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Instructions:  

1. Figure to the right indicate marks. 

2. There are five questions in the question paper.  

3. Answer any three of the following questions. 
------------------------------------------------------------------------------------------------------------------------------------ 

Q.1 (A) Find the linear fractional transformation maps 𝑧1 = −1, 𝑧2 = 𝑖, 𝑧3 = 1 onto 𝑤1 =
0, 𝑤2 = 𝑖 , 𝑤3 = ∞ respectively. 

[4] 

 (B) Attempt any two. 

1. If 𝑥𝑛 = 𝑐𝑖𝑠
𝜋

2𝑛
, then show that 𝑥1. 𝑥2. 𝑥3 … 𝑥∞ = −1. 

2. Prove: (cis 𝜃)𝑛 = cis 𝑛𝜃, for 𝑛 ∈ 𝑁. 

3. Prove that  tan [𝑖 ln (
𝑥+𝑖𝑦

𝑥−𝑖𝑦
)] =

2𝑥𝑦

𝑦2−𝑥2
. 

[10] 

Q.2 (A) Evaluate ∮
𝑑𝑧

𝑧−2𝑐
  around circle |𝑧 − 2| = 4. [4] 

 (B) Attempt any two. 

1. State and prove Cauchy’s integral formula. 

2. Using Cauchy’s integral formula, evaluate ∮
𝑒𝑧

𝑧(1−𝑧)3𝑐
 𝑑𝑧 where𝐶: |𝑧| =

1

2
. 

3. Evaluate ∮ |𝑧|2
𝑐

𝑑𝑧 around the square with vertices (0,0), (1,0), (1,1) and 

(0,1). 

[10] 

Q.3 (A) State and prove Fundamental theorem of Algebra. [4] 

 (B) Attempt any two. 

1. State and prove Liouville’s theorem. 

2. Evaluate ∮
5𝑧+7

𝑧2+2𝑧−3
𝑑𝑧

𝐶
, where 𝐶 is circle |𝑧 − 2| = 2. 

3. State Identity theorem. 

[10] 

Q.4 (A) State and prove argument principle theorem. [4] 

 (B) Attempt any two. 

1. Write statement of Schwarz’s lemma and give necessary explaination. 
2. State and prove open mapping theorem. 
3. Suppose that 𝑓 and 𝑔 are analytic in an open set containing a circle 𝐶 and its 

interior. If |𝑓(𝑧)| > |𝑔(𝑧)|, ∀ 𝑧 ∈ 𝐶,  then show that 𝑓 and 𝑓 +  𝑔 have the 
same number of zeros inside the circle 𝐶. 

[10] 

Q.5 (A) Using residue theorem Evaluate ∮ 𝑒𝑍 sec 𝜋𝑧
𝑐

 𝑑𝑧 , where 𝐶 is  the unit circle 

|𝑧| = 1. 

[4] 

 (B) Attempt any two. 

1. State and prove Residue theorem. 

2. Determine the residue of 𝑓(𝑧) =
3𝑧−4

𝑧(𝑧−1)(𝑧−2)
 of each of its poles in the finite 𝑧 

– plane. 
3. Find the zero’s of (𝑧 − 1)3. 

[10] 
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