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1. Is the function 𝑓(𝑧) = |𝑧|4 analytic at 𝑧 = 0? 

2. Given that 𝑓(𝑧) is analytic. Then find the value of (
𝜕2

𝜕𝑥2 +
𝜕2

𝜕𝑦2)|𝑓(𝑧)|2 . 

3. Given that C is the circle |𝑧 − 1| = 3. Then find the value of ∮
𝑒𝑧

(𝑧+1)2  𝑑𝑧
𝐶

. 

4. Find the value of ∮
𝑧

(9−𝑧2)(𝑧+𝑖)
 𝑑𝑧 

𝐶
where C is the circle |𝑧| = 2. 

5. Find the radius of convergence of the power series ∑
(−1)𝑛

𝑛
(𝑧 − 2𝑖)𝑛

𝑛  . 

6. Let 𝑃(𝑥)be a polynomial of real variable 𝑥 of degree 𝑘 ≥ 1. Consider the power series 

𝑓(𝑧) = ∑ 𝑃(𝑛)𝑧𝑛∞
𝑛=0 where 𝑧 is a complex variable. Then find the radius of convergence       

of 𝑓(𝑧). 

7. Discuss  the singularity of the function 𝑓(𝑧) = log(𝑧2 + 𝑧 − 2). 

8. Given 𝑓(𝑧) =
𝑧2−2

𝑧3+3𝑧+1
. Discuss role of the point at infinity. 

9. Find the residue of the function 𝑓(𝑧) =
𝑒𝑖𝑧

𝑧2+1
 at 𝑧 = −𝑖. 

10. Find the residue of the function 𝑓(𝑧) = 𝑧3𝑠𝑖𝑛
1

𝑧−1
 at its singular point. 

11. Discuss the effect of the transformation 𝑓(𝑧) =
𝑧−𝑖

𝑧+𝑖
  maps on various half planes. 

12. Find the bilinear transformation which maps points 𝑧 = 0, −1, −𝑖  into 𝑤 = 𝑖, 0,1 . 

13. Find the fixed points of the transformation 𝑓(𝑧) =
2𝑧+3

𝑧+4
  . 

14. When do the roots of the equation 𝑧5 + 𝑎𝑧 + 1 = 0 lie within |𝑧| = 𝑟 ? 

15. If 𝑓(𝑧) =
(𝑧2+1)2

(𝑧2+5𝑧+6)3  then find the value of ∫
𝑓′(𝑧)

𝑓(𝑧)
 𝑑𝑧 

|𝑧|=4
. 

 


