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6B12MAT : Complex Analysis
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SECTION — A
Answer all the questions. Each question carries 1 mark.

1. Write —1—_ in the form x + iy.
2-5

> Write % in the formu +iv, if z=2 + 3ni.
3. Define radius of convergence of a power series.

4. Give an example of a function having double zeroatz=1.

SECTION -B
Answer any eight guestions. Each question carries 2 marks.
5. Show that u =—e " sin y is harmonic.

6. Express —3 + 3iinthe exponential form.

7. Find the value of In(2 —1).

8. Find a parametric representation z = z(t) for the upper half of |z—4 +2i| =3.
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9. Integrate 27' counter clockwise around the unit circle.

10. Write Cauchy’s inequality.

(2n)!

11. Find the radius of convergence of the power series 2 ——( )2
n!

0

(z-3i)".

)
n=

) “an
12. Is the series 3 @—:fﬂ)—

n=0

convergent ? Justify your answer.

13. State Laurent’'s theorem.

14. Find Res,_o SIN2Z
z

SECTION -C

Answer any four questions. Each question carries 4 marks.
15. Find all roots of 31+i.

16. Evaluate _f z dz where C is the arc from 0 to 1 + i along the parabola y = X2,
c

272 yz~ad { ;
Ao dz where C is the circle |z — 2| = 4, clockwise.

17. Evaluate _[
c
18. State and prove Morera’'s Theorem.

19. Find all Laurent series of with center zero.
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Z =Z

20. Show that the zeros of an analytic function are isolated.
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SECTION-D

Answer any two questions. Each question carries 6 marks.

21. Verify thatu = X2 — y2 -y is harmonic and find its harrﬁonic conjugate.

22. If f(z) is analytic in a simply connected domain D, then show that there exist
a function F(z) such that F'(z) = f(z) which is analytic in D. Also prove that

[#(2)dz = F(z,) ~ F(z,) where C is any path from z, to z, in D.
C

23. a) Prove that a power series with non zero radius of convergence is the Taylor
series of its sum.

b) Find a Taylor series expansion about i of 1
z

Rz .
24. State Residue theorem. Using that evaluate j [ 426 P + ze? ]dz where C is
Z .
C

the ellipse %% + y2 = 9 (counter clockwise).




