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PART - A

Answer ALL questions: (10 x 2 =20 marks)
1. Show that f(z)=zImz is differentiable only at z = 0.

2. Prove that u =2x—x" +3xy* is harmonic.
3. What do you mean by conformal mapping?
4. Under the transformation w = iz + i, show that the half plane x > 0 maps onto the half plane v >1.
5. State Cauchy’s inequality.
6. Evaluate I zd22 where C is the circle |z|=1.
Z —
C

7. Write Maclaurin series expansion of Cosz.

. 22 +1
8. Find the zeros of f(z)= P
-z
. . 1-sinz
9. Find the order of the pole z = 0 for the function 3
z
10. Find the residue of cotz at z = 0.
PART - B
Answer any FIVE questions: (5 x 8 =40 marks)
2 2 2 2 2
11.If 0 = 0 then prove that 82 + 82 =4 0 .
Ox0y  Oyox ox~ oy 0z0zZ

12. Let f'be analytic in a region D and f '(zo) =0 forz, € D. Prove that /" is conformal at z,.
13. Find the bilinear transformation which maps the points z, =0, z, = —i, z, =1 into the points
w, =i, w, =l andw, =0.

14. Evaluate j |z|;dz where C is a closed curve consisting of the upper semicircle |z| =1 and the segment
C

-1<x<I.
15. State and prove Maximum Modulus theorem.

: 2 2
16. Evaluate I sinzz” +cosxz
v (z-1D(z-2)

17. State and prove Cauchy Residue theorem.
2z

18. Evaluate I —9 (-l <a<1) by contour integration.
o 1+asin®

dz where C is the circle |z| =3.




PART - C

Answer any TWO questions: (2 x 20 = 40 marks)
19. a) Derive C — R equations as necessary conditions for a function w = f'(z) to be analytic. (10 marks)
b) Find the analytic function f(z)=u+ivifu+v=———and f(1)=1. (10 marks)
X +y
20. a) Prove that any bilinear transformation can be expressed as a product of translation,
rotation, magnification of contraction and inversion. (8 marks)
b) State and prove Cauchy’s theorem for multiply connected regions. (12 marks)
21. a) State and prove Taylor’s theorem. (12 marks)

b) State and prove Liouville’s theorem and deduce Fundamental theorem of algebra from it. (8 marks)

22. a) State and prove weierstrass theorem on an essential singularity. (8 marks)
B 2
b) Using the method of contour integration, evaluate J. #dx. (12 marks)
2 ox +10x"+9
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