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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.
Sixth Semester
Mathematics — Core
COMPLEX ANALYSIS
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. f(z)=2% aafe ulx,y) e iy

(@) x*+y° (<) x*-y°
(&) 2xy (F) x+iy
If f(z) = 2%, then the value of u(x,y)
(@) x%+y° b) x* -y

(©  2xy (d) x+iy



2.

f(z) =zImz ereyilb &MY eThg  Leratludléd
UM F555]

(=) 2 (=) 0
(@) <owengg yetaflser (F)  ggildema
f(z) =z Imz is differentiable at

(@ =z ®b) 0

(¢c) all point (d) none

f(z)= 1 womb C eramug) 2] =r erayib eul Lib erafléd

<
If(z)dz & oSl
C
(=) 0 (=) 27mi
(@) -2mi () 4ri

If jf(z)dz where f(z):l and C is the circle
z
o
|z| =r, then J-f(z)dz =
C
@ O (b) 271

(0 -2xi (d) 4

Page2 Code No.:30578 B



f eremugl @@ TSI (Pl GUEETENET eSS
yereflasefigbd LigLiy sy erefled J-f(z)dz &1 Lo
C

(o) 27i () 7t
@) 0 (F) —2ri

If f a function which is analytic at all points inside

and on a simple closed curve C, then j f(z)dz =
c

(o O (d -2rxi
2 n
1+ 5+ 2 4 +—t..=?
1! 2! n!
(o) e~ (=) e
1 1
(&) . (F) 2
2 n
1+—+—+...... + 2 =2
! ! n!
(@ e~ (b) e°
© = @ -1
4 4

Page3 Code No.:30578 B



f(z)= 2tl EAGRILEEED

_22—22
(=) 0,2 (=) 0,1
(@) 0,-1 (rF) 0,2
The poles of f(z)= §+1
z° -2z

(@ 0,2 b)) 0,1
(© 0,-1 (d 0,-2
f(z)zg_—Zi erefled Res{f(z);—2+\/§}=?

z°+4z+1

I -1
(<) 7 (=) 7

2r -2
(@) Nl (FF) 7
If f(z)=——2— then Res{f(z)}—2++3}=?

z°+4z+1

i -1
(@) E (b) E

2r -2

o dH =L
(c) 5 (d) 7
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EEEA
(@) 27i () 27
(@) =i (w) —7xi
The value of I Czizz
EEEA
@ 27i (b) -2xi
() i d -7z
w= i—z erem o pLoMHDSSen Hlaneols Liataflse
(=) 1,1 (<) 0,1
(&) 0,-1 () 1,21
The fixed points of the transformation w = 1 tz

(@ -1 b 0,i

© 0,-i @ i,2i
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10.

11.

@Cr

@@ Beoelydeiaws Oarare  (Fopmmulg)

@rlenl 6 Lilg 2 (HLOTHOLD eTETLG)

(=)

(@)

LpeueaTa (<) furaimanal

CrrGsam( (/F)  Bemeul L b

A Dbilinear transformation with only one finite
fixed point is called

(a)
(©

parabolic (b) hyperbolic
straight line (d) elliptic
PART B — (5 x 5 = 25 marks)

Answer ALL questions.

flz)=2" eayb emnGer CR  awarum eni

FAUTTSS.

Verify CR equations for the function
flz)=2%.

Or

@ Uu@duler L (H wrhledlenwsd CsmeT LELL
gmirL rdled erem Hlmieys.

Prove that an analytic function in a region
with constant modulus is constant.
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b

[ £(e)a

a

b

< “f(t]dt ereu Hlmies.

a

b

[ Fle)at

a

b

< [Ife)ar.

a

Prove that

Or

C eeug) Cpiwenn &Mihs eul L b |z—i|=2

ez

arafled | dz & wd9@s.
C

22 +4

z

e

2

dz where C is positively
z°+4

Evaluate J.
C

oriented circle |2 — i| =2.

z=1 g Qurmsg, f(z)z% erauglen GlLwier

Qg ellfleunsasdenend sramms.

Find the Taylor’s series expansion for

fz)= 1 about z=1.
z
Or
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14.

15.

(<)

z

ze

(e -1)

HTETS.

TEMISET TFFHMS S Fl(Heumisaflad

z

Find the residue of % at its pole.
z—-1

dz
22+ 3

C eremmuigy |z| =2 araflé I & EHUIADH 5.
c

Evaluate .[ i where C 1s |2| =2.
“ 2z +3

Or
27
de
wHLEHs | ———.
ALA6 -([5 +4sind
27
Evaluate IL
o0 +4sind
2, =2,2,=1, 23 =2 TGS Leraflgefl e
w, =1, wy =1, wy =-1 craier  (pevpCGw
rEDTHLUIG 2 (HLOTHDHLD &STewTs.

Find the bilinear transformation which maps
the points 2z, =2, 2, =1, 2, =-2, onto
w, =1, w, =1, wy = -1 respectively.

Or
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16. (=)

Find the fixed points of w =

1 . . . . .
w = GTGTLISET BlenevLiL|eTartleniid &metTs.

1
z-2

PART C — (5 x 8 = 40 marks)
Answer ALL questions.
r>0 LHMILD 0<6<27 crerfled
f(z) = \/?(COS% +1isin gj GTEITLIG)
amsll_ss658 aar Bmes. Coab f(2) &
HTETTS.
e .. 6
Show that f(z)=+/r cos_ +isino where

r>0 and 0<8 <27 1is differentiable and
find f'(2).
Or
f(2) GTGTLIG) UL &y erafled
62

o2 2|2 o2
(2 2 T s

If f(2) 1s  analytic.  Prove that
o &* LA PWRT
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17.

18.

19.

(=)

(=)

srafluier Csposms a(pdl fipials.

State and prove Cauchy’s theorem.
Or

QrCrrrellen Canmsens er(pd Hlmie,s.

State and prove Morera’s theorem.

@y e Cappsems erpd Hlmels.

State and prove Laurent’s theorem.

Or
sraqluien arées Coppsms sl Himiels.

State and prove Cauchy’s residue theorem.

2z

NN

0

do
13+ 5sin@

2r
Evaluate j

0

dé
13 +5sinf

Or

CcosXx V4
2dx:—.
1+n 2e

@@m&?

CcosXx T
5 dx = —.
1+n 2e

Prove that _[
0
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20.

(=) Wemeumeuar Qumg) alge CariiLseT erafld iger
Yeraflaeners srams. Co@ib eudlls yeraflser

@®LIEET AFHENETWLD &TEHTS.
0 w-z+t
i) w=e".

Find the points where the
mappings are conformal. Also
critical points of any.

O w=z+l

1) w=e".

Or

following
find the

ahs @M FEPTBUL 2 HLIHDIPL  GNEE

lSlgsmss C(sThH&ED erar Hlmie|s.

Prove that any bilinear transformation

preserves cross ratio.

Page 11 Code No. :

30578 B



