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Examination, April 2012
CORE COURSE IN MATHEMATICS
6B11 MAT : Complex Analysis

Time: 3 Hours Max. Weightage : 30
Instruction : Answer all questions.
1. Fillin the blanks :

a) Forany two complex numbers z, and z, | z, + z,| <

b) \21—-22\2

z,

c) = when z, and z; are non zero.

d) z3 = (W-1)

Questions 2 to 10. Answer any 6 from the following 9 questions.

2. Write the principal argument of the complex number —1 — i which lies in the 3™
quadrant. '

3. Find the square root of the complex number z = 1 - /3.

4. Define a harmonic function.

5. Prove that f(z) =| z|" is differentiable only at the origin.

8. Find the values of z for which e? = —1.

P.T.O.
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- 7. Define the principal branch of Log z.

8. State Cauchy-Goarsat theorem.
9. When a series Y a_z" is said to be conditionally convergent ?

10. What is the nature of singularity for e?at z = o ? (W-6x1=6)

Questions 11 to 20. Answer any 7 from the following 10 questions.

11. Verify Cauchy-Riemann conditions for the following function

X -1y
f(z) =
@)=y

12. Show that an analytic function f(z) = u +iv is constant if its real part is constant.

dz

13. Evaluate | —— where Cis the circle |z - a|=r.

14. State and prove Liouville’s theorem.

15. 1f 1(z) is a polynomial of degree u (u>1) with real or complex coefficients then
prove that the equation f(z) = 0 has at least one complex root.

= [y
16. Find the radius of convergence of the power series Z 2n)] z
n=1 L

sin(3 - z,)

17. Prove that the function f(2) =
2= Zp

has a removable singularity at z = z, .

Z2
18. Find the zeros and discuss the nature of singularity of f(z) = = Sm[z——_J'
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Z+1
19. Find the residues of m at its poles.

5z -
20. Evaluate the integral -[: mdz where C is circle [z| = 2 described counter
clockwise. (W-7x2=14)

Questions 21 to 25. Answer any 3 from the following 5 questions :

21. Show that the function f(z) = ./ \ xy| is not analytic at the origin, even though Cauchy-
Riemann equations are satisfied at that point.

L

22. Showthat |y = y® - 3x%y is a harmonic function. Find its conjugate.

23. State and prove Cauchy’s integral formula.

24. Itf(z) is analytic inside and on a closed contour C and Z, is any point inside C, then
1 ( f(z)

= dz
prove that (ZO) 27[] JC (3 g 20)2 3
J.Q:t 06 __2_?.[
25 Showthat [ 5 o= (W-3x3=9)




