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Part A (Objective Type Questions)

Answer ell questions.

Euach question carries 1 mark.

. Find singular points il any for the funetion ;

f{z] = z:+ 1

2. Define Harmonic function.

3. Define cozine function of a complex variable z.

o

10,

. Wrile the Maclaurian sevies of

. What is the value of j {z"a+-1] e=?

| r| =3 |
Define a simply connecled domain,

State Morera’s theorsm.

T R s

1
Find the Laurent series of f{2)= St valid for | ==

; 1
Find the residue at z = 0 of the function f(2) =;-_+_z-f§ ¢

o

i e
Find the residuc of f{2) = ) at its pole.

Maximum : 80 Marks

(10 % 1= 10)
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Part B (Short Answer Questions)

Answer any eight questions.

Each

guestion carries 2 marks.

11. Bhow that f(z)=e" ¥ is nowhere differentiable.

12. Shew that f(2)=sinx coshy+icosxsinh v is an entire funetion.

13.

14.

15,

16,

17.

18,

19.

20.

21.

22,

Show that Log(i®) = 3Logi,

Define the hyperbolic sine and the hyperbolic cosine of a complex variable z and show that

£|:.'u==‘r"| z=ginhz,
iz

z+2
Evaluate _[*-z—d?- where C is the semi-circle z=2¢" 0 <0< 7.
= G

dz

Evaluate (}: 22, 4 where C is the positive oriented circiv | 2 |=2.

Let C denote the pesitively oriented Enu.ndary of the square whose sides lie along the lines :

i gz
x=12 and y=42. Evaluate j23+1 -
c

Obtain the Maclaurin's series representation of the function f(z)=¢".

State Laurent's theorem.

Find the nature of the singular po

Using residue theorem evaluate j
c

State Jordan's lemma,

zsinhz
int at zy =0 for the function f{-z}'— =k
2

dz
-2 _1 Where C iz the positive oriented circle |z| = 2.

(8% 2=16)




23,

26.
27.

28.

29,

30

31.

32.

d3.

3

Part C (Short Essay Questions)

Answer any six guestions,
Each questian carries 4 marks.

E 154R

Prove that f(z) =¢" is differentiable everywhere in the complex plane. Also find the derivative

F(2)-

If flz) = uiz, 3} +iv (xy) analytic in a domain D, then prove that i and v are harmonic in D

If & fanction f(z) and its conjugate f(z) are both analytic in a demain D, then prove that f{z) is

eonstant throughout T
State amd prove Cauchy’s ineguahity.

State and prove Liouville’s theoremn,

O i ‘
Derive the Taylor series representation ;__ ~ Zﬂ (1 .}u+1 U z2-1|=< "IE}
A= =
= (2-1)"

1

2
Show that when 0<|z—1|<2, E_IHZ_S}'_

State and prove Cauchy's residue theorem.

o S
Evaluaie ; RITE

Part D (Essay Questions)

Answer any two guestions.
Each question carries 16 marks.

{a) Derive the Cauchy-Riemann eguations.

o2 21y

(6x4=124)

(b} Show by an exemple that satisfaction of the Cauchy-Riemann equations at a point is not
sufficient to ensure the existence the derivative of a function (2} at that peint.

(a) State (without proof) Cauchy Integral formula. Use it to show that the derivative of an

analytic function is again analytic.

{b) State and prove the maximum modulus principle.
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34. (a) State and prove Taylor's theorem.

r A

(b) Expand f{z) = cos z into a Taylor series about the point 2g
35. Use residues to evalnate

? cosdx di

{a) _m{xﬂ . 1)“

2n tfH

(b) J B+ dcostl

(2 % 15 = 30)




