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MATHEMATICS (MAJOR)

Note : (i)

(ii)

(iii)

( Complex Analysis )
Time Allowed : Three Hours
Max./Min, Marks : 100/40

All questions are to be answered in main answer-book. No supplementary answer-book

will be provided.
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All parts of a question or its various parts are to be answered together, at one place in

the answer-book. .
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This question paper has 3sectiofis :
WIF-T X 3@ ¥
Section-A contains 10 very short answer type questions (answer in 30 to 40 words).
Each qu;stion ;'%rrics 2 marks. Altlc(luestions i;m: ct:;g:'nl.-.o;;ya"‘.qi [1 0*2;%0 M;rks]
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Section-B contains 8 short answer type questions (two questions from each unit). The
student will have to answer 4 questions, selecting one question from each unit. Each
answer will have word limit of 200 words. Each question carries 10 marks.

_ 4x10=40 Marks
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[2x20=40 Marks
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SECTION. A / gva-5

L. () Define limitofa Complex function

(i) Define Analytic Function,

(iii)  Write Cartesian form of Cauchy-Riemann equations.
W-th o @ it W faftry

(iv)  Define Magnification.
md @ oftafve difrg

(v)  Write down bilinear transformation.

Rt warreer R

(vi)  Define Power Series about a.

oF ot W A @ o ARG

(vi)) Define radius of Convergence.

s P @ oftwfte AP

(viii) State Cauchy’s Fundamental theorem.

o # g v W T R

(ix)  State Taylor's theorem.
2ot miw @ v Rt
(x)  Define Essentinl Singularity.

svard Rifteen & Rafee B
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SECTION-B/ gvg4
Unit-1 / pgfy

The necessary condition that a function f(z2)< u(x, y) + jv(x_y) be analytic in s domain D s
- s LTI VI .

Ih.hD.umdvsﬂisf)'lthlU‘hY‘R’mmu. a'=-é;-é;-—a (10]

T f(2) = u(x,y)+iv(x,y) %Mﬂoimﬁthmmtkm
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(a)  Derive polar form of Cauchy-Riemann equations. |Offe 2
-6 wdeT & g4 W gr= @

()  If f(z)=u+iv,isananalytic functionof z=x + iy and u -v = ¢*(cos y - siny) then
find (z) in terms of z s)
ﬂﬁ-f(z)-u-riv. z=x+iy ¥ 0 RERS & ¥ 3 u-v=c'(cosy-siny),
We:dWAmmaR. .

Unit-11/ g&§-11

1 1 :
(a)  Findthe image of infinite strip 7 <Y <3 under the transformation w = yz 15)

™ w= Y @ s o o %‘Y“%‘m"“m

2z4+3 ‘ .
(b)  Show that the transformation w=ﬁ maps the circle x* + y? - 4x =0 into the

straight line 4y +3=0. 5]

firz fifg & s '“=2:_+: T xl+y’—4x=0 B W@ W 49+3=0 W

sRfefya s b

24BMT75017/7840 (3) Lo



= _ — .
——
OR/ g m———"-‘ o G AR At d
5. (3) Find the hv.i“ﬁﬁxd L (z+1)(z+4) :
POints and the normal form of the following bilinear
trans formation ‘r-l:_.:{._ (5) (1) H(l
(i) 1<fq<4
mm *-—._._32-‘
a 2y © Pt g vw W W 6RO g
) mlhwmm'=c|' 's] b - -
R Wy cc' W T
e 9. Define the following : [4x2%=10)
Unit-11 / w111
& Evahae [(£+3242)a Pt @ oftwit 6N -
) (i) Removable singularity
where C is the arc of the cycloid x =a(8+5in0),y = a(1 - cos0) between the points (0, 0) S Pfern
-ﬂ(ﬂ.h], [10] (ii) Isolated essential singularity
57w Hifr I(z’+3:¢2)dz . mmm &
b (iii) Pole [0l
osQ) W Rl (0,0) 7w (ma,22) 3Tmamb | jo— o
[~ (v) Non-isolated essential ingularity
o R o W e W T RERE S i ), SECTION-C/ %%
Unit-IV / weit-1v 10. (3 If f(z) = u(x.y)+iv(x,y) is analytic function in domain D then u(x,y) and v(x,y)
2-4 ! arc harmonic functions in D. (10}

[Expand the function T————— which are valid for the following regions : i
S B o R 5 DR {(2)=ulx,y) +iv(x,y) T PR SR A u(x,y) T vxy) 59

® H<a D& md e b
N S i ic function thea find
EP: (b lfllﬂfﬂm and f(z)=u+iv is an enalytic
f(z) in terms of 2. [10]
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W ooy 28in2x 13. (a) Findtheresidues of ;- 1)(z=2)(z-3) ¥ =123 and infinity and show that theis
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%Q;“w sum is zero. {101
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e the w. planc then {2)is an aniytic function of zin D. (10) v it S
® wel(z) Rupw ' .
R < Dl;“:!! LR T ETA w-Tr & ma D'A Y, m (b)  Every polynomial cquation ﬂz]:a.+alz+l,.f+...,+|‘z’ = () where the degree
(b) n21and a, # 0 has at lcast one root (10}
Find a bilincar ; :
respectively, Frafomacion tat mepe the poins 222,12 o "l'l'l';; T TR THET P(2) =3, +0,240,7 ¢ 40,2 =0 W WEHZ 4,
i . 3, =0 & B Ae & L7
; :mmmmemz.u,-z & w=l,i,-) 3 g s - EJ&EI
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—— (b) Using the in ; " X "L A"e® -' 2 : /—‘“-' o B
f = 'MM“‘M“([!J uh!'—_-z;-:r&. -
where C is any closed contoyr surrounding the origin hence show that
2
3 £ ,._l_h 210m0
Z&(h) 2] 0. : (10)
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