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3.A | B.Sc. (Pt. I1I)
3125/3175-A-11
B.A./B.Sc. (Part-IIT) EXAMINATION, 2021

(Common The faculties of Arts and Science)

(Also Common with Subsidiary Paper of B.A./B.Sc. (Hons.) Part-I1I)
(Three-Year Scheme of 10+2+3 Pattern)

MATHEMATICS-IT
(COMPLEX ANALYSIS

Time Allowed : Three Hours Maximum Marks : 40 For Science
53 For Arts

No supplementary answer book will be given to any candidate. Hence the candidates should write their
answers precisely in the main answer hook only.

All the parts of one question should be answerd at one place in the answer book. One complete question
should not be answerd at different places in the answer book.
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Write your roll number on question paper before start writing answer of questions
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Attempt FIVE questions in all, selecting atleast one question from each unit. All questions carry equ al
marks.
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Unit-1/yamd-
X \3‘5 Prove that a stereographic projection projects circles into circles or straight lines.
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isfy it.
. U;if Define the compact set. State Jordan Curve theorem and give an example that satisiy 1
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Unit-I1 / 3313 I
3. (@) State nnd prove the undamental theorem of Integral Calculus for complex functions
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-4 (@) State and prove Liouville's Theorem.
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definition of an integral as the limit of a sum evaluate the following integral :

(b) Using the
@ I dz, () I |d2]. (iid) I zdZ here ¢ is any rectifiable arc joining the pointsaandb
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State and prove Abel's Theorem
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Find the radii of convergence of the following power series :

(b)
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6 (a) Suppose that we have obtained in any Manner or as the definition of f{z) the formula flz) =

Then prove that the series is necessarily identical with the Laurent's Series for

3 _za)" (Rzqz-2Zo [KRY).
fo= L Antz-z0) BEz 7%
Then r;;r;e that the series in necessarily indentical with the Laurent's series for f{z).

i Fp fret q&mﬂmwaﬁvﬁwﬂﬁzm@% flz)= —Z A (z-24)", (Rz <Jz-z,|<R;).
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(b) Represent the function f{z) = Z-Dz-3 by a series of negative powers of (z-1) which
converges to f{z) when 0<|z-1]<2.
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T € WEl 0<|z-1]<2.

Unit-IV / 3&E-IV
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J& Find out the zeros and discuss the nature of singularities of the function :

f(z)= zwzsin[LJ

32 z-1
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vﬂ‘ﬁ Find the residue of e 122 +4) at all its poles in the finite plane.
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unction and prove that an entire function fz) whose singularity at infinity

J& Define the entire { —
:s at the most, a pole is necessarily a polynomial.
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. 5 + 15z + 1 = 0 has one root in the di
65 Use Rouche's theorem to show that t}::q equation 2 isk

|z]< %nnd four roots in the annulus 3 <|z|<2.
Y -
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G Prove that the bilinear transformation transform any two points which are inverse with

respeet to o ¢
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Unit-V / yam-v

tran-formed circle in the w-pliane.
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#airele in z-plane into two points which are inverse points with respect to the
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transormation that maps the points z = 2,,-2intow = Li -1 respectively.
E e e Fifaw & Rt 2y i, ~2 7R FHW: w =

= 1,1,-17 vfafafm Fifw)
2: (UaZ“ h
"-’U l';‘..'..rl;,':.'" . “J
U 1[( }”
o » o eos
e (U 28 g
05 deos0
r n P
z S (z-1)"
(h) Shouwe that the o 105 +
apz"! and n% (2-0)™1, 2>0 are analytie continuation of each
oLl
o (z 1)n

fn“P‘f] Z n+1 ﬁm

bl

e uf2-1J“"1 DOTF T H favsifes iy 3,

okdgko

woo aurjuonsnpd-mmm//:sdny



