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15BSMC15 Complex Analysis II

Part A 10x1 =10
Choose the Correct Answer

1. 1+z+2z°+23+....=
a.sin z b.(1-2)71 c.Cosz d.Tanz

2. If C:|z| = 1 then [, —dz
a. 2mi b.mi C. -mi d.o

3. The converse of Cauchy’s fundamental theorem is
a. Lioville’s theorem b. Morera’s theorem
c. Goursat’s theorem d. Taylor’s theorem

4. What is the singularity of f(z) = Sii -

a.o b.1 c.2 d.3

?

5. A pole of order two is called
a. Simple pole b. Double pole c. Zero d. Multipole

6. The zero(s) of sin Z

a.m b. e c.0 d. (2n+1)7
7. The Taylor series expansion of f(z) about the point zero is called

a. Euler series b. Laurent series

c. Maclaurin’s series d. Rouches series

8. If(2) is analytic in a region D and is not identically zero in Dthen the set of all
zeros of f(z) is

a. Isolated b. convergence c. mobius  d. Limit
9. Find the residue of # atz = ai
a.i/4a3 b. —i/4a3 c. 1/4a3 d. —1/4a3
10.1f a is a pole of order m>1 for f(z) and f(z) = % where g(z) is analytic at a and g(a)# 0
then res {f(z):a}=
a g™ (a) ()
" m! T (m-=1)!

C. grﬁ—l(a)/m! dgm—-1(a)/m—-1



Part B 3x6=18
Answer any Three questions
Each answer should not exceed 400 words or two pages

11.State and prove Liouville’s Theorm.
12. Prove that zeros of an analytic function are isolated.

13. Constructi. cos z and ii. sin z into a Taylor’'s series expansion about the point z = /2
and z = 7T/4 respectively. Also determine their region of convergence.

14. Find the Laurent’s series for z/(z-1)(z-2) in the region i. |z-1|>1 ii. |z|<1.
15. Define singularity and its types with suitable examples.

sin z

16. Obtain the singularities and classify the singular points of f(z) i. eZZ_—l i,

z

17.. Find the poles and determine residue at poles for the following:

24+ /(2 —22) Qi =L
) T z34222427

18. Evaluate using residue theoremfc tanz dz where C is the circle |z| = 2.

do

2
19. Evaluate fonm.

20. State and prove Cauchy’s Residue Theorem.

Part C 2x11 =22
Answer any Two questions
Each answer should not exceed 800 words or four pages

21. State and prove Maximum Modules Theorem.
22. State and Prove Laurent’s series.

23. State and prove Taylor’s theorem.

z2-1

———valid in the annular
(z+2)(z+3)

24. Find the Laurent’s series expansion of the function
region 2 < |z| < 3.

25. State and prove Weierstrass Theorem.

26.i.If z = a is apole of a function f(z), then prove that lim,_,, f(z) =«.
ii. If a function f(z) is analytic in a deleted neighbourhood of z = a and if lim,_,, f(z) =«
then prove that z = a is a pole of f(z).
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27. Find the residue of the function y 2 at its singularties.
Z-1)* (2-2)(Z-3)

28. Evaluate using (i) Cauchy’s integral formula (ii) Residue theorem

z+1 . . . _
fC Tiria dz where C is the circle |z+(1+i) | = 2.

dx T

29. Using Contour Integration Prove that fowx6+1 = 3

© (x2 —x+2)d 5 . . .
30. Prove that f_w% = % using contour integration.
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