MT-08
June — Examination 2024

B.A./B.Sc. (Part III) Examination

MATHEMATICS
(Complex Analysis)
Paper : MT-08

Time : 3 Hours | [ Maximum Marks : 47

Note .— The question paper is divided into three Sections
‘A, ‘B’ and ‘C’. Write answers as per the given
instructions. Use of non-programmable scientific
calculator is allowed in this paper.
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Section-A 7x1=7
(Very Short Answer Type Questions)

Note .— Answer all questions. As per the nature of the
question delimit your answer in one word, one
sentence or maximum up to 30 words. Each
question carries 1 mark.
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1. (1) Represent number -5 + 5/ in polar form.
iy & -5 + 5/ ® g w9 H fawfuq
HifST |

(i1)) Define Convergent Sequence.
AR ST he 1 qRefem it |

(iii) Prove that function # = cos x . cosh y is

harmonic.

fas HIfSY f we™ « = cos x . cosh y THART
7
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(iv) Find value of 2z for which mapping
W:[ﬁ“éj is not conformal mapping.
z ® 9% AM T hife foee fag gfafaso
w{zf} S ARy 2

(v) State Cauchy’s Inequality.
wRM 4w &1 wem fafeaw)

(vi) State Liouville’s Theorem.

A T T HUT R |

(vi1) Define Removable Singularity.

Ay fafesar =1 aRnfoa sifsg |
Section-B 4x5=20

(Short Answer Type Questions)

Note -— Answer any four questions. Each answer should not

exceed 200 words. Each question carries 5 marks.
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. Show that the function :

fz) = u+ iv
where :
S+ -y a-i)
fo) = 0,

X" +y

f(0)=0
is continuous and that the Cauchy-Riemann
equations are satisfied at the origin. Yet f’(0) does
not exist.
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fAz2) =u+ iv

&

&

3 ) 3 )
f(z):x (A+i)—y’(1-1i) (z£0),

X2+y2

f(0)=0
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. Find bilinear transformation that maps the points

z =0, i, o into w = o, i, 0 respectively.

7% f5ifas oo @ #ifse, st fagsti 2= 0, 4, «
F w = oo, 4, 0 F glafafa w0

. Find corresponding area of infinite strip i< ¥ <%

under the transformation W:l.
y4
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. State and prove Cauchy’s Integral Formula.

FHIS TGRS A I FAT F GG HIGQ|

. State and prove Liouville’s Theorem.

O T H wIT W fag HIe|

. Describe various types of Singularities.

fafesaett & fafu= gori =t faa=m sifsu)
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8. Prove that polynomial z2 + z3 + 2z + 3 has only

one zero in first quadrant of complex plane.

fag ®iNT % aga8 20 + 23 + 2z + 3 &1 9fwy o«

% v =gafer #§ Hed T & YA T

9. Prove by line integral :

In acos0

d9:2na{1—
-Tg+cos0

a
m},a>l

TfEn garehed 9 fag wifse & .

In acost d9:2na{1—

a ,a>1
\/az—l}

-Tg+cos0

Section—-C 2x10=20

(Long Answer Type Questions)

Note .— Answer any two questions. You have to delimit

your each answer maximum up to 500 words.

Each question carries 10 marks.
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10. State and prove necessary and sufficient condition (F) 1< |z] <33R

for f(2) to be analytic. @) |z] > 3

favciftis wem & fou stevas 9 A< giders &

Fo T fag H 13. Explain the following :
11. State and prove Laurant’s theorem for power series (@) Analytic continuation along a chain of

expansions of analytic function. domains

fageiftier el &1 W19 99 & 9 § YO & fau it
I 1 HIT w a5 ST

(b) Analytic continuation by a power series

1 (¢c) Direct analytic continuation

12. Obtain expansion for function f(z)=———,
(z=D(z-3) frfafen #1 Temey

which are valid for the regions :

@ |zl <1 (31) =il ® JEen & oAy fovafis wae
a) |z

(b) 1< |z|] <3 and () = Svit Ry faveife S

© =l >3 (W) e favafos Hiae
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