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HONOURS IN MATHEMATICS  

GMAH5B21T: COMPLEX ANALYSIS 

Time: 3 Hours                                        Maximum Marks: 80 

Part A. Answer all the questions. Each carries one mark. 

Choose the correct answer.   

1. The imaginary part of 𝑒𝑧 is ________. 

A) 𝑒𝑥  B)  𝑒𝑦  C) 𝑒𝑥 cos 𝑦  D) 𝑒𝑥 sin 𝑦 

2. The analytic function whose real part is   𝑥2 − 𝑦2 is __________.  

A) 𝑧          B) 𝑧2        C) 𝑧2 + 𝑧             D) 𝑧2 − 𝑧 

3. The function  𝑓(𝑧) =
1

(𝑧−2)2  has a pole of order _________. 

A) 3      B) 2       C) 1         D) None of the above 

4. Derivative of  𝑡𝑎𝑛−1(𝑧) is 

A) 
1

𝑧2+1
 B) 

1

√1+𝑧2
 C) 

−1

𝑧2+1
       D)  

1

𝑧√1+𝑧2
 

5. At infinity , 𝑒𝑧2
 has _________.  

A) a pole.     B) a removable singularity.    

C) an essential singularity. D) None of these. 

Fill in the Blanks.   

6. Numbers  𝑦𝑖 are called _________. 

7. 𝑧̅ = −𝑧  iff  𝑧 is _________. 

8. 𝑧 − 𝑧̅ = ___________. 

9. The polar form of 1 + 2𝑖 is _________. 

10. If 𝑆 is any nonempty subset of 𝐶, 𝑆 = 𝑆̅ iff  S is __________. 

(10 × 1 = 10 Marks) 

Part B. Answer any eight questions. Each question carries two marks. 

11. Determine the roots of the equation   𝑧2 − 2𝑧 + 5 = 0. 

12. Determine the modulus and argument of   𝑐5 where  𝑐 = 1 + 𝑖√2. 

13. Express  
1+2𝑖

2+7𝑖
  in standard form.                                                     

(PTO) 

 

 



 

 

14. Find the poles of 𝑓(𝑧) = tan 𝑧. 

15. State the deformation theorem. 

16. Determine the Taylor series centred on 𝑐 ∈ 𝐶 for  𝑓(𝑧) =  𝑒𝑧.                                      

17. Find the radius of convergence of  sin 𝑧. 

18. Define removable singularity. Give an example. 

19. Find the residue of 𝑓(𝑧) =
1

𝑧(𝑧−1)
 at  𝑧 = 1. 

20. Prove that |𝑧 − 𝑤| ≥ ||𝑧| − |𝑤|| 

          (8 × 2 = 16 Marks) 

Part C. Answer any six questions.  Each question carries four marks. 

21. If  𝑆 is a closed bounded set and 𝑓 is a complex function with domain containing 𝑆, then 

prove   that   𝑖𝑛𝑓{|𝑓(𝑧)|: 𝑥 ∈ 𝑆} > 0. 

22. Show that there exists 𝐹 such that 𝐹′(𝑧) = 𝑒𝑧2
 within the neighbourhood 𝑁(0, 𝑅). 

23. Determine the length of the circumference of the circle  {𝑟𝑒𝑖𝑡: 0 ≤ 𝑡 ≤ 2𝜋}. 

24. Show that 
1

1−cos 𝑧
=

2

𝑧2 +
1

6
+

𝑧2

120
+ 𝑂(𝑧3). 

25. State and prove Liouville’s theorem.  

26. If 𝑔: [𝑎, 𝑏] → 𝐶 is  continuous, then prove that  |∫ 𝑔(𝑡)𝑑𝑡
𝑏

𝑎
| ≤ ∫ |𝑔(𝑡)|

𝑏

𝑎
𝑑𝑡. 

27. Prove that in 𝐶 any Cauchy sequence  (𝑐𝑛) is convergent. 

28. Show that for 𝑓(𝑧) = √|𝑥𝑦|, 𝑓 is not differentiable at 𝑧 = 0. 

      (6 × 4 = 24 Marks) 

Part D. Answer any two questions.  Each carries fifteen marks. 

29. State and prove Heine-Borel Theorem. 

30. State and prove Cauchy’s Integral Formula. 

31. State and prove Residue Theorem. 

         (2 × 15 = 30 Marks) 

 

 

 

 

 

 

 


