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

1. Answer the following questions : 1x7 -7
(a) The function , =
f(2)=xy* +e™ +i(2x-y) is at
|

continuous everywhere in the complex
plane. (State @e or False)




Define entire function and give
example.

(e) Show that exp(2+37i) L

Q What is a Jordan curve? | L

[§) State Liouville’s theorem.

.

2.  Answer the following questions : 2x4=8
&af Using ¢-¢ definition, show that if

f(2)=2% then lim f(z)=25

z-zg

2, 24z

?f) Show that f(z)= where

0,z=2,
z, # 0 is discontinuous at z=z,.
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(a)

w

(c)

.flz:any three questlons from the
' - 5x3=15

Show that the three cube roots of

- 8i lie at the vertices of an equilateral

triangle that is inscribed in a circle of
radius 2 centred at the origin.

. £ 3 z ; A
Prove that lzl_r,%; does not exist.
If f'(z)=0everywhere in a domain D,

then prove that f(z) must be constant
throughout D.

Suppose that a function f(z)

analytic at a point z,=2z(t,) on a

differentiable arc z=2z(t)(a<t<b).

Show that if w(t) = f(z(t)) then
w/(t) = f'(2(t)Z (t) when t=t,.
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If | 2o and wg are points in ﬂ?._c__-z-‘
and w planes respectively, theg
prove that

4 imf(z)== if-and only NN

z->2

1
lim——=0 and
Z—)ZO f(Z)

(B) limf(2)=w, if and only if

lim f(l] = w, e

z—0 >

(i) Let u and v denote the real and
imaginary components of the
function fdefined by the equations :

f z)= ~——, when z#0

10, when 220
Verify the Cauchy-Riemann

equations at the origin z=(0,0).
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(i) Show thatif a function
f(2)=u(xy)+iv(xy) e g
and its conjugate f(z) are both "4
analytic in a domain D, then f (2)
must be constant throughout D.
(9)/ (i Show that the zeros of sin z are
all real. p et
- WY
96
% ﬁ «
(i) Evaluate Ie dt. 3
0
Lg ot dw
gy OANEG L
i) 1f w=f(2) T indi and. :
' determine where f(2) is not
analytic. .
"',1""'1
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. o i By - Z O
~ observing that of all the points
~on that line segment, the
midpoint is the closest to the

origin, show that I? <42,

6

without evaluating the integral.
S
(¢} () Show that

j——dz L 12 C, = : ,ln[z_a1)+cz

Pera - a 2ai \z+ai
, S
(ii) Evaluate :
sm nZ° + cosnz’
@C dz 5

(z-1)(z-2) ’

where C is the circle |z| &
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dz (-2<x, <2)

| _-tari(z‘ %2)
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