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SECTION A — (10 × 2 = 20 marks)

Answer any TEN the questions

1. Is the function f(z) =  is continuous everywhere in the complex plane?
2. Show that the function  is nowhere differentiable.
3. State Cauchy – Goursat theorem.
4. Define simply and multiply connected domain.
5. State Liouville’s theorem.
6. Find the Taylor’s series for 1/z about z =1.
7. Find the poles for the function  f(z) = 
8. Obtain the Laurent’s expansion for   valid in 
9. Define linear fractional transformation.
10. Find the fixed points of the transformation   
11. Find the bilinear transformation which map the z = 0, -i, -1 to w = i, 1, 0.
12. Define Harmonic functions.
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions
13. Show that the function  is harmonic.  Find its harmonic conjuage and the analytic function f(z) = u+iv.
14. Using contour integration, show that .
15. If a function f is analytic at a point, then prove that its derivatives of all orders are also analytic functions at that point.
16. If C is the positively oriented circle evaluate 
17. Find the residue of   at z = i.
18. Show that under the transformation w = sinz, a line x = c1  is mapped onto the right-hand branch of hyperbola.
19. Prove that any polynomial   of degree n (n has atleast one zero.



 (
[P.T.O.]
)
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions

20. State and prove  the sufficient conditions for differentiability.
21.  Let f be analytic everywhere within and on a simple closed contour C, taken in the positive sense. If  is any point interior to C, then prove that      
22. State and prove Taylor’s theorem.
23. (a) State and prove Residue theorem.
(b) Obtain two different Laurent’s series for   about z=0 and state the regions of  validity.
24. Show that the transformation w =  transforms the families of lines x = h and y = k into confocal parabolas, having w = 0 as the common focus.
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