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Sixth Semester
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COMPLEX ANALYSIS
(For those who joined in July 2016 only)

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

Choose the correct answer.
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At z =0, the function f(z) = |z|2 1s

(a) analytic
(b) differentiable
(¢) not differentiable

(d) not continuous
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If C 1is a circle with centre ‘a’ and radius ‘r’, then

the value of J. dz =
nZ—a

(@ 2z b)) -27i
© O d 2xr
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If C is a circle |z| =r, then the value of IE 1s
z
C
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0 2z d =z
lim sinz _

=0 z

(@) O (=) 1
(&) o () -1
lim sinz _

2=0 z
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() = d -1
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- GTGUTLI 60T & (HEnLOWL Lemertl e
z(z-1)
(=) Owpmbl (=) O wHmbi
(@) 1womb?2 () 2 wHmid 0
The singularities of 1 — are

z(z-1)

(a) Oandl1l (b) Oand:
(¢ 1land?2 (d) 2andO

27

J.f(cosﬁ,sinﬁ)dﬁ—g wHISH  Qewwyd  Cumrg,

z = ———  aranly Wpdludl Couair(HiLb.
(2) z=e™ (=) z=e”
@) z=2¢" (m) z=2e™"

27
To evaluate If (cos@,sin@)dld, which we
0

substitute for z is
(@) z=e b)) z=¢€"

() z=2¢€" (d) z=2e"
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2% +1
2 26T
(2" +2z+2)

LLEOWI Ml & 6T A GLD.

alev, euflens 1 oeLw

f(2) =

(<) i wppd —i

(=) 1-17 wpmd 1+1

(@) —1+i wpmd —1—i

(F)  @Qeneu eFgidlevenad
2% +1

Let 2)=————  —  Then —— and
F@ (2% + 2z +2)*

are zeros of order 1.
(a) iand -i
(b) 1-iand1+i
(¢0 —-1+i7iand -1-1i
(d) none of these

w =z +b-an flenevliyerailser Z =

(=) 0 (<) o
(&) 0 wpmbd o (r) 1
The fixed points of w=2z+b is Z =
(@ 0 (b)
(¢ 0 and « @ 1
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10.

11.

w =1z gl @b FPHHawsd Ghes Ceuamr(hinrerme,

&pmHm Ceuer(hib.
(o) 5 (@) 7
@ (m) 27

w =1z represents a rotation through an angle

(a) b)) =«

w|§° NN

(© d) 2z

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 pages.

(=) f(z)=e"(cosy—isiny) eranp &miyse C.R
FORUTHS®ETF FTlLMT&ESHGLD.
Verify C.R equations for the function
f(z)=e " (cosy—isiny).

Or
(=) w LOHYD U TR QlanewT Q@Qengg FTiLS6r
crailed, @eupmdler CUmEHD  wv-Yb  eff
G engamiLy ere bHlemLal.
Show that if w and v are conjugate
harmonic functions, wv 1is a harmonic
function.
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12. (<)
(=)
13, (&)
(=)

j'f(t)dt

b
< [|f®|dt e B9,

b

<[|f®]dt.

a

Prove that

j.f(t) dt

Or
[f2rdz=~[f(2)dz arar fiema.
-C C

Prove that j f(2)dz = - j f(2)dz.
-C C

1
<16, : : .
|z| & GiDG+3 GMSg ST_(Heushamen

QLwieflen Qsm_enps smems.

Obtain the Taylor’'s series to represent
1

L in|z<1.
(z+1)(z+3)

Or

ompenT_-ar  GQgTLengl Lwetl(®hss, 2z =1 -6,
2z

(z-1)*

-6 TEFSHENSS HanT(hLllg..

2z

Use Laurent’s series, find residue of = 1)
Z —

at z=1.
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14. (<) Contour Qgrenseanuily Lwer(hSS)

2z

deo

-([2+cos0

-601 SIS SHTEHTs.

Using Contour integration, find the value of
T de
o 2+cosf '

Or

2

(<) wAHISEH Qsis j

0

dé
5+4sinf

2r
Evaluate I
0

de
5+4sin6

15. (=) wzé ererm smiLjeller S |2—3i|=3 TGS
Ul L gdler 1bLSnss seanr(hLlg.
Find the image of the circle |z—3i|:3

under the map w = %

Or
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w=5_4z GTenim 2 (HLAHMWL, [2(=1 eremm
2 4z -2 ®

QUL SMS 1 eTemmm SjeTenel <, FIOMSELD, _7 -

WITEe|D ClETar_ Ul L §SNH@E WwrHmib eren

Blemial.

Show that the transformation w = -4z
4z -2

maps the unit circle |2| =1 into a circle of

. . -1
radius unity and centre >

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (=) C.R swearum®hsemer gimeu < wnkisatled Gmedl.

Derive C.R equations in polar coordinates.

Or

(=) u(x,y)=ax® -y +xy QR Qs gy erafld,
wrdledl a -er wHliemus sreams. CQIb u eremg)
Quuitiugdl  erafler, uv@emarty f(2)8s

HTETS.

If w(x,y)=ax®—-y*+xy is harmonic, find
the value of ‘a’. Find an analytic function
f(2) for which u is the real part.
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17. (=) Camedl-giergdlean Conmsamss smml blenal.

State and prove Cauchy-Goursat theorem.

Or
(<)) wHIEES :
. inzd, ) .
@) ILZZQ, C eremugy |z|=2 GTGITM 6(Th
cl,_ 7"
&)
GUL_L_LD

3
(i1) Iﬂ C eraug) 6(h Qe eul_L LD.

v (2z+ i)?
Evaluate :
1) ILZCZZQ, where C 1s the circle
C T
2 R —
(%)
|z| =2.

3
(i1) J.ﬂ where C 1is the unit circle.

3
v (2z+1)

18. (=) eompewrigen QFTLenys gaml Hlemla.

State and prove Laurent’s series.

Or
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(=) f(2)= -1 TGS &TITEHL

@) z2=0 erem Yemaflenws QUTmISSILD

(i) 2z=1 eem yemaflepws CQuUTmSHILD
QLwefler  Gamflé elfss  erpsis.
Gogyid, @edluybd LGSHlenw
(1)-s@w,
(2)-&@, sarr(Hlyg.

Expand f(2) = z-1
z+1

as a Taylor’s series

(1) about the point z=0 and

(i1) about the point z=1. Determine the
region of convergence in each case.

19. (@) wdHHs: j

(x2 +a?)?
Evaluate : J‘ 5 dx R
o (x7 +a”)
Or
(<) smarrm Qgrenseanuily LwetUhSS,
% 2
| ad dx-6 108160 SR

7w(x2 +1) (x* +4)

Using the method of Contour integration,
«© 2

evaluate J. X dx
_Oo(ac2 +1) (x* +4)
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20.

(=)

Caigenauien &, @Qrlenl LG LTHDSS 6
SEWTLD 6(1h GOLD eTe IhlemLal.
Prove that the set of all bilinear

transformations 1s a  group  under
composition.

Or
Bren@ Leatatlser e el L slem Coed @) (me@L0
erenmled, Sjeummlen &misE elldsLd Gl erer bHlemLal.

Prove that the cross ratio of four points is
real when the points lie on a circle.
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