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3125/3175-A-11
B.A./B.Sc. (Part-ITf) 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-II
(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 book 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
Al # T o @ @ yem-w o R s fafeu

Attempt FIVE questions in all, selecting atleast one question from each unit. All questions carry equal
marks.
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Unit-1/ &g~
1. (a) Prove that a stereographic projection projects circles into circles or straight lines,
firg S fos T Fifm i, 7l A 79 % T T W 5w

(b) Define the compact set. State Jordan curve theorem and give an example that satisfy it,
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2. (a) Find polar form of cauchy - Rieman Equations.
HRN-{H Tl &1yt w9 g St

(by Show that the function u = e* (x sin y ~y cos y) is harmonic and find its harmonic conju-

gate.
il I R e u = e (x sin y —y cos y) THAE WeM ® AUl R FHAR w1
Hifsw
Unit-II / $&E- 1l
3. (a) State and prove the Fundamental theorem of Integral Calculus for complex functions.
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‘ lweof: | —22 —dz
(b) Tind the value of : =1 [z—(n/6)3

Sin®2z i
A : Izlzl{z-—(ﬂfﬁ}ls

4. (a) State and prove Liouville’s Theorem.
wae wig 1 g dfag ok R fag wif
(b) Using the definition of an integral as the limit of a sum evaluate the following integral :
i) J dz, (i1) ‘“dZJ (iii) I zdz . }ere ¢ is any rectifiable arc joining the points a and b
maﬁﬁmﬁiﬂﬂmaﬁqﬁﬂmﬂﬁﬂmﬁﬂmmaﬁﬁq
{1)[ dz, (ll)ﬂdz| (111}Izdz

mcﬁ%ﬁawbaﬁﬁwﬁmﬁéwﬁﬂw%n

Unit-III / @3-

5. (a) State and prove Abel's Theorem

e W TR S el 38 fag FU

(b) Find the radii of convergence of the following power series :

ny2 +1i .y . E_n_
DY = (ngnl
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(a) S“PPDSG that we have obtained in any manner or as the definition of f{z) the formula f(z) =

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

fizy= 2 An(2-20)", (Rz<|z -2, |<R,)

n=-o

Then prove that the series in necessarily indentical with the Laurent's series for f(z).

T ot ot SR R e Y o A () I fz)= 2 A 200", Rz <fz-z, [<Ry).
¢ 9 fog wif fF =% Mmmﬁﬂz)ﬁaﬁﬁvﬁ_;g@ﬁﬂl

z
(z—1Xz-3) PY @ series of negative powers of (-1) which

converges to f(z) when 0<|2-1 [ <2.

(b) Represent the function fz) =

e flz) = mﬁ (z—l)ﬁmma‘la’:mﬁamaﬁma’lﬁﬁz)ﬁ sfvrga
¥ ® BT 0<|z-1]<2.

Unit-IV / 3&E-IV

7. (a) Find out the zeros and discuss the nature of singularities of the function :

f(z)=z—_-%sin[—1-]

22 z-1

z-2 . 1.
e f(z)=. ~ sm[m) % YA I FGC @ v @ s # wef w fades
Hifam)

2
2 -2z
(b) Find the residue of - at all its poles in the finile plane.

(z+1)%(z2 + 4)

wfus e & i W A 22
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8. (a) Define the entire function and prove that an entire function f{z) whoge singularity at mhmt.y

is at the most, a pole is necessarily a polynnn;lal

we wed ® g A sk fag i & w6 TR 2) PR o= W e seer
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(b) Use Rouche's theorem to show that the equation 2* + 15z + 1 = 0 has one root in the disk

3 3 0.
|z| < —éand four roots in the annulus <jz|<
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(b)

(a)

(b)

3.
Fﬂmﬁmﬁzaﬁﬁqﬁwzﬁ+lﬁz+l=omwrﬁ?ﬁm |Z|<§ﬁ%fﬁm
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Unit-V / T&T§-V
Prove that the bilinear transformation transform any two points which are inverse with
respect to a circle in z-plane into two points which are inverse points with respect to the
transformed circle in the w-plane.

fag #ifom fr filfes wam g0 z - F96 W U® g9 % wnw @ wfam fageil w1 SR
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Find a bilinear transormation that maps the points z = 2, i, -2 into w = 1, i, -1 respectively.

w ftfas s g Ftm @ el 2= 2,4, 2 F W w = 1,1, -1 ¥ whafafa i
2r  cos20

Evaluate : 0 m

2n  cos20
EE ———de
A Hd Iﬂ 5+4cosb

[+ +] zI'l b (Z—'i)n
Show that the series zi;z'”l and E (2-ptl z>( are analytic continuation of each
o=

n=0
other,

o= z" & (z-it .
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