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MATHEMATICS
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Complex Analysis—1

[Maximum Marks : 85/100

T Jlc:  gu g @ g7 A

WO NGIUI[LO* MM /:

Nafe Attempt all questions.
gus—H
Section—A
RIS T
: Objective Type Questions
qiE :  FwgTe FHT F 10 3???1'(15 % q4%) |
10x1.5=15
Nm‘e Objective !ype 10 Quemons of 1.5 marks each.
10x1.5=]5
1. W@ S g
Choose the correct answer :
@ IR OF wE, R A Rl B dew v
ofte i & T fegell R Rsdvonet ¥, 79 5
RJ-424 (1) Tumn Over
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@)

)

3R f(z) TF-Ifea & 8, 99 f(z) =
) z o ﬁ Z
H) z g) z\2
" Iff(z)is multi-valued function, then f(z) =
'(a) z’ ®) 2
o d z¥*
ﬁwﬁiﬁﬂﬁﬁmrﬁaﬂ'ﬂﬁwwﬂﬂw
g
COS (z)
(@) f@=k @) 9=
mwﬂw'@sﬁmﬁﬁ

-~ (a)

Which of the following function has removable

RJ-424

htIp:ﬁwww.unlinﬁhu.cum _

Rrgelt @t et o 3
E@r) T 53

§) g

points are called
(@ Singularpoints (b) Simple pomts
(¢) Continuouspoints (d) None of these

nguiaty
A . cos (z)
@ f@=e* ®) fl)=
(©) ﬂﬁ)= 'Sl—n‘(E)‘ (d) None of these
zZ
(2)
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7 AW
If a function is analytic at all points of a bounded
domain except finitely many points, then these
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@) W )= ) N

| 2(+])
&) @) 21
-(H)“-'O,Z | (a) -1,0
| | 'The res1dues of the function f(z)— (Z+2) are
; (z+1)
@ 12 ) 2,-1
© 0,2 @ -1,0

@

™

| WZ( )zva,m aﬁwﬁmﬁﬁw%- -

) o1 @) 2

(®) 3 @ e

~For the series Z( Zp the radlus of
' convergenceis

@1 O

© 3 @ ©

e f(z)=sin (;) S DR

(@) 3 () 4

(@) SR () & & &

RJ:424
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Number of zeros of the function f(z) = sin (lJ is
Z

@ 3 ®) 4
(c) infinite (d} none of these
ENES f(z)— Z=(x—iy) &

(&) &eft ST RisaoTeT

() @ g Rig W o

(|) 21 O RasoneTs S T el we
@ T A BT

The function f(z)=Z = (X—1y) is

(aj Analytic every where

(b) Analyticatoriginonly

(c) Cannotbean analytic functionofz

(d) none of these http:/www.onlinebu.com

az+b

T W= cz+d @ gﬂ'rqlﬂjiiﬁﬁ <hol v ”ﬂ_"l
aft ad-be VAT & .
(@ 03 @ 19
(@) 23 @ 3%
(4)
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- az+b
The transformation w =
cz+d

normalized if ad-bc is equal to
@ 0 () 1
) 2 @ 3

z* ~z+1

ﬁ%ﬁ%wm@mr [, —=— dz

o, R Cq9 |z|=1%

(3) o @ 1

(@) 2n & 2ri

By Cauchy's integral formula, the value of

J- 28 —z+1 ]
. ___:l__ dz, where C is the circle|z|=1is

@ 0 ®) 1

© 2= (d) 2mi

FSRed & & A A o2 e 3 Sy
AT & W # AR A oy @

(e1) A 1 WY (3) RIS 1wy
(|) PR (@)

(5)
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U3
- Section-B
7Y IE g
Short Answer Type Questions
WA agET e E s me-'f(s 7% T%) TR ey
gfed i - 5x5=25
.Nate Short answer type 5 quesrmns of 3 mar;lcs each with
Internal choice. Ix5=25
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Which of the following theorem leads to the proof

of fundamental theorem of algebra

(@ Rouche'stheorem (b) [jomille‘stheorerﬁ :

(¢)  Cauchy'stheorem (d) ' Taylor's theorem

J

Using Cauchy's integral fdrmula, prove thai

I

. RJ-424

@+1)' 3

(z+1) 3

2 7 a2

€ e.iﬁﬁcq_ﬂ|z}=2%

2z

e Sne

dz=

1 where Ciscircle|z|=2

(6)
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YAl /or :
R y EUEAR e ¥ A £ [a,b]aCHﬁﬁ’%ﬂ'?

R <A s L f dy = L fit) y'(t) dt
Ifq«r is piecewise smoothand £ [a, b] — C is continuous

- b
then prove that | f dy = j: () y'(t) dt

B $ A G B BT q° R AT

State and prove Cauchy's Estimate formula. .:5
GTﬂﬁTfnr %:

aﬁmﬁﬁ%ﬁmﬁ!@ﬁaﬁwmmaﬁﬁm §_

State and pfove: Fuhdaméntal theorem of algebra. g

AR T H T DT S A 2<|z| <3 e E

2 B e FRar 3
(z+2)(z+3)

Find the Laurent's series which represent the function

72 -1
(z+2)(z+3)

intheregion2<|z|<3.

(7)
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GIEIElT/or

ngaﬁqﬁnﬁaaﬁﬁm |

Deﬁne:solated, singularity, removable singularity, essential
© - singularity andpolemthexample.

% SraR P S BT |

hitp://www.onlinebu.com

3. z=aiW ———
: (z +a)

Find the residue of —2—1—3 atz=al

(z° +a )
G /or

'Zlﬁ‘Gc:C{gErr T HAR B 7o £ G Wlog 2 T
e B, T R B 76 log 2@ sramet @ T
W f(z) + 27 ki, k € z (T & we) ¥

IfG< Cisopenand connected and fis a branch of log z
on G, then prove that the totality of branches of log z are

- the functions f(z) + 2 ki, k € z(set of integer).

6. AR 2,2,z T g ¥ TH P wioRor 3
- ReEme &R R 2, R (2,2, 2, 2) =
(LT, T T,
(8)
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Iz, z,, z, are distinct pipints and T is any bilinear

- Ify: [a, b] 2> Cispi cewise smooth theny is of bounded
transformation then show that (z,, Z,, Z,, z,) = g

WO NGIUIuo* saam//sdpy

(I T, T, ,T; ,) for apy point z,.

- a1 /or

A d Co 8 zl,zi,zs,z.tiﬂ{ﬂﬁﬁﬁﬂ?flﬁq @Ry
® (2,2, 2., 2,) rEeoes wed ¥ ARk der dad 4R @
o RFES g9 W Rug ¥ |

Letz,z,2,,7, befour disﬁnctpoints in C ., . Then show

variation an_d V(‘}‘)iﬁ I:!T' (t)idt

| I.Cfrl{l’fl'q’[/ur
A 3 £(z) T WG SR 8 Dt de C O e
SR RIS & T 7 F a3 CF ofT B g
ﬁ|ﬁﬁﬁ%dﬁ%ﬁﬁ&%@ﬁiﬁaﬁ%w

WO RGIUIue- smmm/:dpy

that (z,,7,,2,,2,) isareal number iffall four pointslieon = = Al E ’ f(z) dz -
acirclia.% i | g iR 2@ 2mi IC (z—a)""! U L
| z ) :
-9 Z 2 Let £(z) be analytic within and on the boundary C of &
Section—C g._ i“-’ : simply connected regit'?n D and let abe any point withir
ad Gﬁ’&q EL | % % C. Then derivatives p_f-iaﬂ orders are analytic and giver:
LongAnswer'I:'wpe Questions g g by £7(a) = Lll ,[ f(2) dz_
die: & SU0T R % 5 49 (9 9% H%) onaR% | 2mi ¢ (z—a)m!
faeed dfed | 5%9=45 - _ .
. 8. ‘ ;
Note : Long answer type 5 questions of 9 marks each with : qﬁ? [0,1] » C % 9= Mg =% BAA a g {v}
Internal choice. ' 5%x09=45 dz

) - _miaﬂmﬁ:ﬁj?z_aﬁi"h%
7. 7% y:[ab] PC TR P& § Wy Rew |

R & & am V()= I:1T'(t)idt

Ify : [0, 1] = Cis a closed rectifiable curve ang
| ] dz |

a ¢ {y} then show that P j*.r o lsaninteger.
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Show that
ST or ow that
@%qﬂﬁ@mﬁaﬁmaﬂrﬁzﬁﬁﬁaﬁmz | “jx* PR SR
State and develop the Iaurent's series. ~gltx  sinme Ho=esl
9. XS 97 T 7 R HA 1. Rewu & 5o e evam g6 @ g6 § okt
State and prove Rouche's theorem. HYA B
S SqdT/or Show that every hilmeéru'ansfonnaﬁon raps circles info
SIEhH el ST T SAIRY aUT RS Fifed | ~ circles. '
- State and prove Inverse _function theorem. z_{ z_{ | Fe@r/or
10. ﬁ@ﬁ"{ﬁﬁa}l%ﬁﬂ z : AR f: G - C A & o Rese % £;,G%
" 4 : : % g z, T B 1 G B S STl £ (zg) # 0.
- I a+cosh ,/a _ g g Iff: G — Cis analytic then show that { preserves
Show that fora> 1 : g “angles at each point z, of G where " (zy)= 0.
"J &g _ m
a+c0s0 4fa?-1 -
0 79T /or http://www.onlinebu.com
: - | : Whatsapp @ 9300930012
ﬁ'@ﬁq % Your old paper & get 10/-
c qoer Aud #3310 sadr ard,
| DD___)F__._-— dx = '—"'L I[ﬁv: 0<c<] - Payvtm or Google Pay 3r
1+ % sin e
0
11 Turn
RJ-424 (1) Over RJ-424 (12)
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