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PART A 

Answer all questions:       (10× 𝟐 = 𝟐𝟎) 
 

1. Prove that for any two complex numbers z1 and z2||z1| − |𝑧2||  ≤ |𝑧1 − 𝑧2| . 

2. Show that 3x2y + 2x2 – y3 -2y2 is harmonic . 

3. State Morera’s theorem. 

4. Evaluate∫
𝑒𝑧

𝑧𝐶
 where 𝐶 is the unit circle |𝑧| = 1. 

5. Define zeros and poles of a function. 

6. Find the zeros of 
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7. Define residue of a function at a point. 

8. State Argument theorem. 

9. Define angle of rotation. 

10. Define critical point. 
 

PART B 

Answer any five questions:       (5× 𝟖 = 𝟒𝟎) 
 

11. Let   f(z)= {
𝑥𝑦

𝑥2−𝑦2 if  𝑧 ≠  0

    0        if𝑧 = 0
.   Show that f(z) satisfies CR equations at zero but not  

differential at 𝑧 =  0 . 

12. Prove that 𝑢 =  2𝑥 − 𝑥3  +  3𝑥𝑦2 is harmonic and find its harmonic conjugate.  

13. Find the radius of convergence of the power series  (i) ∑
𝑧𝑛

𝑛2
∞
𝑛=1   (ii) ∑

𝑧𝑛

𝑛

∞
𝑛=1 . 

14. State and prove Cauchy integral formula. 

15. Find the Taylors series to represent  
𝑧−1

𝑧+1
  in (i) z=0 (ii) z=1 . 

16. State Maximum Modulus theorem. 
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17. Find the residue of the function 
𝑒𝑧

𝑧2(𝑧2+ 9)
 at its poles . 

18. Define bilinear transformation and show that the transformation w = 
5−4𝑧

4𝑧−2
 maps the  

unit circle |𝑧| = 1 into a circle of radius unity and centre - 
1

2
 . 

 

PART C 

 Answer any two questions:     ( 2× 𝟐𝟎 = 𝟒𝟎) 
 

 

19 (a)  Derive CR equations in polar coordinates .                                      (12+8) 

      (b) Prove that functions f(z) and 𝑓(𝑧)̅̅ ̅̅ ̅̅  are simultaneously analytic. 

20 (a) State and prove Cauchy’s theorem and show that f’(z) = 
𝑟

2
(

𝜕𝑢

𝜕𝑟
 + 𝑖

𝜕𝑣

𝜕𝑟
).(12+8) 

     (b) State and prove Liouville’s theorem and deduce fundamental theorem of algebra.  

21 (a) Expand  𝑓(𝑧) =
−1

(𝑧−1)(𝑧−2)
    in a Laurent’s series in  

(i) 1 < |𝑧| <  2  , ( ii) |𝑧| > 2.     (12+8) (b)Suppose 

𝑓(𝑧) is analytic in the region 𝐷 and is not identically zero in 𝐷.Show that    

theset of all zeros of 𝑓(𝑧) is isolated . 

22 (a) Using method of contour integration evaluate  ∫
𝑥2

(𝑥2+1 ) (𝑥2+ 4)

∞

−∞
dx . 

      (b) Find the bilinear transformation which maps the points  -1 , 0 1 of z plane  

onto -1 , -i , 1 of the w plane. Show that under this transformation upper half of the z  

plane onto the interior of the unit circle |𝑤| = 1 . 
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