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Note : Atiempt all sections as directed.
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(Long Answer Type Questions) 30/30
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Note : Attempt all the three questions. All questions
carry equal marks.
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(a) Show that if the points z, 2

» Zy Z, taken
In order are concyclic then the expression
(23_‘21}{24 -2Z3) .

(Z:-z2)(zZ, -2,) 1S purely real.
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Rrg AR ok B 2, 2,, 2,2, T 1A #A

. (Zs-Z, NZa—2Z2)
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(b) Show that argz + argz = 2nn where n 1s

an integer or zero.
fag IR argz +argz = 2nt &1 n @&
i 41 = 2?1
OR/31y=T
(a) Prove that the function |z|* is continuous
/ cvery where but nowhere differentiable

except at the origin.
g AT &% o |22 v T @ g o
RS offte =8 & sasfm & &

f{b) Show that an analytic function with
constant modulus is constant.
R AT & s oS aren frvaftg wem
AR B 2

2. efine ‘Bilinear Transformation®. Show that
every bilinear transformation maps circles or

straight lines into circles or straight lines.
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If f{z) is a analytic over and inside a closed

cantour c, ancl a is any point inside c, then show

that f(@) = 5= [1@) gz

Also extend above formula for multi-connected

region.
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fla)= i [H2) gz,

I g F AgEEEita &7 & o frar Hfn
3. {}. State and prove Taylors theorem.

o W99 Fu o g Hif)
/{b\,,Expand in the series of the function
f(z) = z_‘—_B}ET-i in the regions.
=it s @1 4ot & w9 F BRIt

f(2)= 55— 8 H

ra 32 + 2
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(@) Iz<l

(i) 1<]zl<z

(iii) |z>2
OR/3ral

(a) Define Radius of convergence of power
scries. Find radius of convergence of the

following serics.

ab ala+1)b.(b+1)_,
1+7c2+  1octc+ i) ZF-e

g Svft F aifrgrer B & aftumr s
frafofar o 2ot N o s .
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(b) Define ‘Harmonic Function'. Prove that

u=cosx cos hy is a harmonic function and

find its harmonic conjugate,
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Section-B / @US-¥|
(Short Answer Type Questions)

(g ITa v )

4. Attempt any five questions. All questions
carry equal marks. 15/20
el urer wv g A wft 1= § siw
T &

(1) Real and imaginary parts of an analytic
function satisfy Laplace cquation.
frvciia sem % ar=fys @ FeaiRe 9
ATCATH THIEHT H T2 B g |

_(11) Find the radius convergence of the power

serics 3 -, s 1
T Fol Zz“T'l ﬂmmmml
(iii) Expand f(z) = — i

z+Diz+p " 2
Laurent’s series for the region 1<|z|<3,

_ 1 :
(D)= G paTs & TR foft F &y

1<|zj<3 & To frem R
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“(iv) Find singularities of f(z) = tan=

v)

(vi) Evaluate [

10508-2090
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G ﬂz)=tan% & Rt & Ee
Fifa )

Prove that all roots of :

z2’-52°+12=0 lies between the circles
|z|=1, and |z|=2

fre ST 1 -

z’-523+12=0

& ol g Tl [z]=1 3 |z]=2 $ §9 Rl
gl |

X +1dx

[ dx #1 9 31 ARy

(vii) Prove that -( _sinmx_

x(1- x’}dx -n

Ffw [~ sinmx -
R 4 x(1-x? de

(viii)Dgfine ‘Analytic continuation’ with an

example.
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Section-C / TS-H
(Objective Type Questions)
(ag=B wvT)
5.  Attempt all questions.
woft ye7 7 Eﬁﬁrtil
() Amp. [Z
(a)
(b)
(c)
(d) An ellipse
wais |2 |= st
(3 TE ¥ @
(q) TS &G

(¥ IS
() T g

If z=a is inside C then zd__za =

AR z=a, CH W @ T I%_%:

(a) o

(b) mi

(c) PR

(d) 1 R
10508-2090 N

= constant
A straight line =~
A parabola

A circle

(i1)
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_ 1
() f2) = g7 cosz

=1
f(2) = Gryocogg B e R 3= g

(a) z=mn/2
(b)
(c)
@ D

(iv) Residue of E—L}_T at z=i is :
7 }_1)3 H ERT z=i W 21
(a) 3i
(b) 3i/16 >
(c) 3!16i.
(d) i

For four points there are

has pole at .......

5/5
7= —/2

LZ=TC

(v)

distinct
Cross ratios

R faget & fag
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(a) 24

(b) -

(e)

(d)
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