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M.A./M.Sc. Semester II Examination, 2019 (under DDE) 

Subject: Mathematics 

Paper: MCG 201 

Time: 2 Hours                                                                                       Full Marks: 45 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words as far as practicable. 

[Notation and symbols have their usual meaning] 

Write the answer to Questions of each Group in separate books.  

Group - A (Complex Analysis - II) 

(Marks: 27) 
 

Answer any three questions. Only first three answers will be evaluated.         9×3 = 27 

1 (a) State and prove the Laurent’s Theorem. [1+4] 

 (b) 
Prove that 
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2 (a) State and prove Riemann’s Theorem for a removable singularity. [1+4] 

 (b) 
Evaluate 30,
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by the method of contour integration. 

[4] 

3 (a) State and prove Argument Principle. Why is it called the Argument Principle? [1+3+2] 

 (b) Find the number of roots of ( ) 136 910 +−−= zzzzf   which lie interior to the unit 

circle 1=z . 

[3] 

4 (a) Find the maximum modulus of the function ( ) izzf 3−=  on 2z . [3] 

 (b) State and prove Schwarz lemma. [2+4] 

5  Let ( )f z  be analytic in a domain D (𝐷 ⊂ ℂ). If at each point z D , ( )' 0,f z  then 

show that the mapping ( )w f z=  is conformal in .D  

[9] 

 

 

Group - B (Real Analysis - II ) 

(Marks: 18) 

 

Answer any two questions. Only first two answers will be evaluated.            9×2 = 18 

1  State and prove monotone convergence theorem. [2+7] 

2 (a) Let 𝑓: [0,1] →  ℝ be a function, defined by  

𝑓(𝑥) = {
7𝑥, if  𝑥 is rational 

9𝑥2, if  𝑥 is irrational  .
 

Evaluate (𝐿) ∫ 𝑓
1

0
𝑑𝑥.  

[4] 

(b) Let 𝐸 be a measurable subset of  ℝ and 𝑓, 𝑔 ∶ 𝐸 →  ℝ∗ be two measurable functions such                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

that |𝑓| ≤ 𝑔  𝑎. 𝑒.  on 𝐸, where ℝ∗ =  ℝ ∪ {∞, −∞}. If 𝑔 is Lebesgue integrable on 𝐸, 

then prove that 𝑓 is Lebesgue integrable on 𝐸. 

[5] 
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3  
Let 𝑓(𝑥) = {

𝜋 + 𝑥,    if − 𝜋 ≤  𝑥 < 0,
𝜋 − 𝑥,        if 0 ≤ 𝑥 <  𝜋 ,

   and 𝑓(𝑥 + 2𝜋) =  𝑓(𝑥). Find the Fourier series 

of 𝑓 in [−𝜋, 𝜋] and hence find ∑
1

(2𝑛−1)2
∞
𝑛=1  .                 

[6+3] 

 

 


