MT-08
June — Examination 2023

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) Define the limit point.
o fag 1 aftwfea =kifsre

(ii)) Prove that u = x3 — 3xy? is the harmonic

function.
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(ii1) State the necessary condition for a conformal

mapping representation.
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(iv) State the Cauchy’s fundamental theorem. Qg —o

A AT A THI FT R HI9C (T I q9)

(v) Define the entire function. fader:- fFdl o) weAl & s SfNT e s SWow
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(vi) Define the Removable singularity.

2. Prove that function # = cosx cosh y is harmonic

Ay fafesar =1 aRfoa sifee |

and find its hormonic conjugate.

(vii) Find the residue of the function

2 fag FIfSY fF ®e\ u = cos x cosh y TEaT € qen
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wer f(2)= (z=-1D(z-2)(z-3) #z=1m 3. Find the bilinear transformation which transform
SR T I the points z = 0, 7, oo to w = o, 4, 0.
Section-B 4%5=20 e wu=Re 9@ wifsy st fagedi 2z = 0, i, o,
(Short Answer Type Questions) FEI: w = oo, i, 0 I TIING HAT § |
Note -— Answer any four questions. Each answer should not 4. State and prove Cauchy integral theorem.
exceed 200 words. Each question carries 5 marks. HIFN THEREE Y9I &1 HYT w GG i
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. Evaluate :
sin mz2 + cos mz2
I dz
¢ (z=1)(z-2)
where ¢ : |z| = 3.
e J1d i
I sin7rz2+c057rz2 g
c (z-1(z-2)

S’ e |z = 3.

. Discuss the singularities for the function

oz 1
f(z)= (2_1)2 COS[Z_Z)

wom f(D)=— COS( 1 J =1 fafesaet ®t
(z-1)>  \z-2

foe=m HifsT |
3
. Find the residue of > 1atz = o0,
22
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8. Evaluate :

2n do
JO 2+cosH
M A &I
2n d0O
jO 2+cos6
9. State and prove uniqueness of analytic
continuation.
fagaiftier Oiac &1 SAfgdiadn &1 FeF R fag S|

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. Prove that a stereographic projection projects
circles into circles or straight lines.
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11. State and prove Poisson’s integral formula.
T % HHRA 5 w1 we R fag s
12. Expand :

1
S&= a3
for
» Izl <1
(1) |<]z]|<3
(iii) |z|>3
JER HifST
1
SO e
% fou yER HifT
» Izl <1
(i) |<|z|<3
(iii) |z|>3
13. By contour integration, prove that
f:%dx:ﬁ
(x“+1) 4
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