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The figures in the margin indicate
Jull marks for the questions.

1. Choose the correct answer : (any six)
1x6=6
(a) Multiplicative inverse of 2 -3i is
0 15(2+30)
(ii) .—1-(2—3i)
13
fi) = (3+2)
13
i) —(3-2i)
13
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(b) If z; and z be two complex numbers,

. ; (d) The value of ei”/2 is
then which one of the following is not

correct ? | @M -i
o i) i
(l) zZ +22=§1+§2 { vos
| i) 1
(ii) '|zl +2, | <]z | +|2,) (iv) O
(iti) .amp 2 |- ampz, +ampz (e) The value of Lt iz° -1 is
z, ! 2 1 zoi z+1
o ! Q) 2
z2, |=|2 || 2
() |zz|=|z||z] i) -1
Leoi (iii) O
(c) The modulus of 1—ai is (iv) o
0 2 ( A non-zero number A is said to be

period of f(z), if
L1
SN | | 0 flz+2)=1(3)
@) f(z+2)=1(2)

i) ——
22 A
i) f(z+A)=2z+4

(V) —=

VA ) f(z+A)=z2
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(@@ The polar form of Cauchy-Riemann

(h)

equations of f(z)=u+iv, where fis

analytic, are

i) 6_u_l@ 6_v____
or raoé’ or

. OU ov ov

(1} —_—e Y — — = —r—

e e L

(iii) @__la_u 6_v_ =
or rag’ or

) 240000 Lou

or 60 or roé

If poles of f(2) lies outside the contour

C, then .

) [f(z)az=1

) [f(z)dz=0
&

i) [f(2)dz=2xi
c

(iv) [f(z)dz =i
C
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)

0)

A simple closed curve is called
(i) Cauchy curve

(i) Gauss curve

(ii)) Jordan curve

(iv) Riemann curve

The Taylor series expansion of

f(z)=e* in the region |z|<w is

zn

(i) n=0 E

G 2 Lnz
n=0

- 2"

(iii) Z E

(iv) Z Ln z"
2. Answer any five of the following questions :
2x5=10
(a) Show that argz+argZz =2nx, where n

is an integer.
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(b

S—

()

(d)

(e)

(9)

If (x+iy)3=u+iv, then show that

%+§=4(x2 -¥?).

iz3+1_§

Show that Lt .
Zz—-i 22 +1 2

74
Evaluate I et gt ,
0

What is the condition for convergence
of a power series ?

Find the value sin(z/4+1i).

Show that, if Lt z, = 2y, then

n—wo

Lt |2n|=|zo],

n—w

Answer any six of t)he following questions :

5x6=30

(@) If u=e*(xcosy-ysin Yy), find the

analytic function y +ip.
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(b) Show that an analytic function cannot
have a constant absolute value without

reducing it to a constant.

(c) If u and v be the real and imaginary

components of f(z) defined by

f(z)= (E)Z » 220

0} , 2=0

then verify that Cauchy-Riemann
equations are satisfied at z= (0, 0)

though f'(0) does not exist.

(d) Determine f(2z)=u+iv by obtaining a

harmonic conjugate of a given harmonic

function

u(x, y)=y3-3x%y.

1

(e) Evaluate Im

c

dz where C be

the circle |z|=1 oriented counter-

clockwise.
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() Prove that the sequence {z,} converges () 1If lim f(z) exists, prove that it must
z->2g

to 29, where z, = x, +iy,, and be unique.

2y =X +1yy if and only if the real '
4. Answer any two of the following questions :

sequences {x,} and {y,} converge to 10x2=20
%o and yo respectively. (a) Find Laurent series of
(g) If f(2) be single-valued analytic function f(z)= 22 1 32 +2 in each of the
in a simply connected domain D, if following domains :
b i) 1<|z|<2
a, beD, then If(z)dz =F(b)-F(a) l l
a i) 1<|z-3|<2 5+5=10

where F(z) is any indefinite integral of

(b) If the function f(2) is analytic when
f(2).

|z|]<R and has Taylor’s expansion
(h) Find a power series expansion of the

[+ ] .
Y a,2,, then show that for r<R we
n=0 :

have

| Lf| (o) a0 = 3 [n]
j ”0 n=0

. 1
function f(2)= 32 about the point

4i.

() Find Taylor’s series of (cos z)2 at z=rx.

|
| (c) State and prove Liouville’s theorem.
| 2+8=10
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(d) Define a Harmonic function. If f(z) and
g(z) be both analytic in a domain D
and if '

f(2) 9(2)=U(x, y)+iV(x, y), z=x+1y,
then prove that U and V both are
harmonic in D. 2+8=10

5. Answer any one of the following questions :
14

(a) State and prove Cauchy-Goursat
theorem. 2+12=14

(b) State and prove Taylor’s theorem.
2+12=14

() (i) If f(z) be an analytic function in a
simply connected domain D
enclosed by a rectifiable Jordan
curve C and let f(2) be continuous
on C, then show that

f(zo)=2%,i! 1) 4,

Z—ZO ’

where z, is any point of D. 7
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(i)

If f(z) be single valued

. continuously differentiable

function on a simply conrected

region D, ie., f'(2) exists and is

continuous at each point of D,
then prove that

' I f(z)dz=0
c
where C is_any closed contour
contained in D. 7
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