E 7512 {(Pages : 4) T S e
[T T S S i

B.Sc. DEGREE (C.B.C.8.58.) EXAMINATION, MARCH 2014
Sixth Semester
Core Course—COMPLEX ANALYSIS
(For B.Sc. Mathematics Model [ and 11)
Time : Three Hours Maximum Weight : 25
Part A

Answer all guestions.
Each bunch of four questions has weight 1.

I. 1. What is an entire function 7

b

At which points the function f(z)=7% differentiable ?
3. Define a Harmonic function.

4. What are the arguments of =% 7
II. 5. Find the values of z such that % =—3,

6. Find log(-1).

8 4
7. Evaluate I; '™ dt.

8. Btate Cauchy-Goursat theorem.
ITI. 9, What do you mean by a simply connected domain.

exp (2z
10. If C is the positively oriented unit circle |2/ =1, then what is the value of j A ) dz.
¢

11. State Morera's Lheorem,

12. If € is any positively oriented simple closed eurve surrounding the origin, then what is the

dz
value of .l":?
c
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‘What is the Maclaurin's series expansion of P if [z]<1?

1

Name the singularities of the function sin(n I2)

What is the order of the pole of sinrz at z=07?
z

1
Find the residue of ﬂﬂ“m at z=0.

(dx1=4)
Part B

Answer any five questions.
Each question has weight 1.

Let f(2) = =- Show that 1 /(2) doesnot exist.

Show that the function f(z)=Imz is no where differentiable.

Show that f'(2) doesnot exist at any point for the function f(z)=2x + ixy*.

g+ 2 } ;
Evaluate I 2 dz, where C is the semicircle z =260 (00 < ).
& .

Z
Use Cauchy’s integral formula to find I ﬁ&* where C is the positively oriented circie
c9-
e =2.
State Taylor's theorem.

1—cosz

2*

Whnt is the naturn of the gingularity at z = 0 for the funclion



24.

27
28,

29,

30,

3l

o

E 7512

exp (2z)
Show that the singular point of (= 1}2 15 a pile. Determine the order of the pole and the

corresponding residue.
(5% 1=5)
Part C

Anzwer any four guesfians.
Each gquestion has weight 2

Suppose that f{z) =u +iv and that f'(z) exists at a point z,, Show that the {irst order partial

dervatives of w-and v exists at (xy, ) and that they satiefy Cauchy-Riemann equations.

. Bhow that u(z, _v} =szinh £ siny is Harmonic in some domain and find a Harmonic &6 njugate

v(x, ¥).
Btate and prove fundamental theorem of algebra.
State and prove Cauchy's intesral formula,

Derive the expansion

2+ 1

sinhz_1+ i 2z

zz g - m,{ﬂ-ﬂtzlﬂm},

S5z -2

z[z —1]

Evaluate J'

d=z u#ing residue theorem.

{4x2=H)
Part D

Answer any two guestions.
Each gquestion has weight 4.

(a) Btateand prove Liouville's theorem.

(b) If a funetion [ 12 analytic throughl a simply connected domain D then show that
[ f{z)dz=0 for every vlosed contour C lying in D,
L
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32. Write two Laurent series in powers of Z that represent the funetion f(2) = in certain

A
z[1+zz)
domains and specify the domains.

12

::E+1

dx..

33. Ewvaluate fl[

(2x4d=8)



