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Paper Code — MT- 08 (Complex Analysis)
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(Short Answer Questions &g <R aTer w4)

Tedeh U 6 37k T & Each Question Carries 6 Marks
If |z|=|z,| and argz, +argz, =0 then prove that z, and z, are conjugate numbers.
AR |z)|=|z,| T arg z, +arg z, =0 A fag AR 2, 3R z, vt w2
[MT-08, Page 21]

Prove that f(z) is analytic at z, then it is necessarily continuous at z,. Show that its
converse is not necessary true by giving an example.

fag AT fF f(z) W 2, fo=3fer EdTa® 2, W STTEvas F9 & Had 2| T I IR TG

FhifSTT for gaenT foret gca BT 3rersareh =1 Rl
[MT-08, Page 72]

Determine corresponding region of infinite strip %<y<% in w-plane under the

] 1
transformation w==.
Z

T W= L 3 st s LElCO] %< y<%, W -THd H GHET &1 J1d hifsTy)
Z
[MT-08, P.N0.135]

z
that any circle through two points w = =£1 corresponds totwo circles in the z -plane.

T W:%[HEJ 35 speant sfafr e s w - i g w1 & T et el o
zZ

Under the transformation w:%[z +£j and by considering arg(w—_ij:Z/l, prove
W+

Ia arg(x—;ﬂ =2 T z -ude H & Id T

[MT-08, P.No. 189]
State and prove extension of Cauchy integral formula for multi connected region.

SgEraIferd & o forg St weTeRe g < fafae 7 fag fifsg
[MT-08, Page 218]

1 farferrar o fore s o1 sve foftae = fag Shifsro)

State and prove Reimann theorem on removable singularities.
[MT-08 Page 269]

If AB isthearc @<@< g of the circle |z—a|=r and if Lim (z—a)f(z)=k then show
that Lim I(z—a)f(z)zk.
T AB Azgr z—a=r #1 I@ @<f<p A A Lim (z-a)f(z)=k d fag Hifsg
Lim [(z-a)t(z)=k

b

[MT-08, Page 323]



Q.8  Verify Cauchy’s theorem for the function z°—iz* -5z + 2i if C is the circle |Z —]4 =2.

A C @ [z2-1 =2 ST dArwem z2° —iz” —5z+2i % U FRi TR W i wem Hif
Ans. [MT-08, P.No. 212]

n2in

(9) Is the sequence { } convergent?

n3+1

waﬂaﬁq{"zin} ST 22

n3+1
(Ans. MT-08, P.37)

(10)Show that the function t = e~ *(x Sin y — y €0OS Y) is harmonic.
YeRTd FINT BT u = e (x sin y — y cos y) THaT e 2l
(Ans. MT-08, P.82)

i-w
(11) In the transformation Z = T’ show that half of w-plane given by ¥ = 0 corresponds to the circle |Z | < 1linthe

z-plane.

Taffa T foF T z = ;—X% 3T, w-HEAS I GHTCHE 3T89qd v > 0 o SHad! z-99ad § 99
z| <12
(Ans. MT-08, P.134)
d .
(12) Show thatf = = 211 where C is |Z — aI =0
C z—a

i [ 2 =2miweicdlz—a| =5

V4

(Ans. MT-08, P.209)
(13) Expand Cos z in the neighborhood of Z = 1T / 2
forg z = %émmﬁwﬁ(:os z T TER IS

(Ans. MT-08, P.249)
z2+16
(z—1)%2(z+3)

2
A=3W—218 o syasy wra iR

(z—i)2(z+3)
(Ans. MT-08, P.300)

(14) Find the residue at z = -3 of

1.z z%2 23 1 z—i (z—i)?
(15) Show that the series + 2 + 3 + " +o And - + RNy + RN

1z, 2 2 U e,
forg o fop aforat ~ + -+ — + -+ NS+ o T qEL T fesiftreh
Hide g

(Ans. MT-08, P.356)

z—1
(16) Find the locus of z for which amp [m] = T[/ 3
-1
ZF1 égqa T hIFTT STaTfeh amp [z_+1] =mn/3

(Ans. MT-08, P.21)



(17) Show that the triangles whose vertices are Z1, Zp, Z9 and Z1 , Zp , Z3 are directly similar if.

vefita Fifere g ar ﬁ‘g?rﬁﬁ‘ﬂé% yird faTgW: Z1,Zy,Zy qAT zll,zzl,zglFﬁ‘a qa8q %Plﬁ%, afg

Al Z 1 1
Zy Z 1=0
Z3 Z 3 1

(Ans. MT-08, P.22)
(18) Prove that f (Z) = Z is not differential at any point.
fag FNT TR f(2) = Zz ol oft forg W st 721 21
(Ans. MT-08, P.54)
(19) Find the radius of convergence of following series.
et =ma goft s e1fereor Bsar 3 Hifvig)

% a(a+1)b(b+1) -
1+ —Z +—1_2.C(C+1) Z i,

(Ans. MT-08, P.115)

(20) Find the image of z-plane bounded by X = 0,y = 0,x = 1,y = 1 under the transformation W = 2Z. Also
find type of this transformation.

TG W = 22 % SF-0q z-plane FX@ i x = 0,y = 0,x = 1,y = 1 T Ui & =1 wfafers
JIA SIS T FoRd SRR 3hT SUT0T 82

(Ans. MT-08, P.148)

(21) Evaluate fc (2% + 3z + 2)dz where Cis arc of cycloid X = a(6 + sin8),y = a(1 — cos ) joining
(0,0)and (@, 2Q)
WM G HINT [ (2% + 32 +2)dz SR C=ohsl x = a(f +sin6),y = a(1 — cos §) 1 fargait (o,
0) 9T (T, 2a) % 7L 919 B

(Ans. MT-08, P.211)

e¢/(z—a)
(22) Discuss singularites of f (Z) = prrEry
c/(z—a) X
WM [ (2) = = %l (et =il forerer it

(Ans. MT-08, P.281)
(23) Evaluate HT Td 3T

fZT[ d@
0 2+4cos @
(Ans. MT-08, P.318)

(24) Show that the power series Z,olo —0Z 37 cannot be continued analytically beyond the circle |Z | =1
forg FAIRSTT ok Bma 2ot Yoo_ ) 23" 13 | 2| = 19 311 farsafves diqes 18 foram ST &ekar &
(Ans. MT-08, P.359)

(25) Prove that a sequence <Zn> is convergent if it is a Cauchy sequence.



Teh 3T <Zn>3ARTEI BT AT € Toh hiwft ST5hH 2
(Ans. MT-08, P.31)

(26) State and prove necessary condition for an analytic function f (Z ) =u (x, y) + iv (x, y)

f(2) = ulx,y)+ iv(x,y) 5 o F 33w o a9 it ravas gfaary 1 fafae @ fag
it

(Ans. MT-08, P.61)
1 1
(27) Find the image of strip 0 < Im (2) < 7 under w = 2

950 <Im(2) < %wqﬁﬁw,xri%ﬁaﬂTw = % & SFearTd 1 iy
(Ans. MT-08, P.140)

2

(28) Show that the transformation W = Z*transform the circle |Z — @| = b in z-plane to the limacon in the w-plane.

Taf¥id IR fof T w = 22 & S0 z- SNAA I 99 |z — a| = b F AT w - gFaa ®§ fowan
2

(Ans. MT-08, P.227)

(29) State and prove cauchy’s Inequality.

IRl 3rafiert 1 e fofay o fig Hifvg)
(Ans. MT-08, P.227)

(30) Descibe types of Isolated singularities.
[EREACIEECIER CaNEARECERIERIS I
(Ans. MT-08, P.264)
(31)IfABisthearc @ < 6 < B of thecircle |z| = R and if Iirrg z f(z) = k then show Aim
|z f@dz =i (B — a)k.
IEABTT |z| = RFWAMWa < 6 < Baum A Iirrg z f(z) = k arfag iy Lim
fup f@dz = i (B~ @k

(Ans. MT-08, P.324)

(32) Prove that fag Fifse
2z de _ 2m
i = R L

(Ans. MT-08, P.342)

(33) Find the locus of z when (Z 3T feI=gue Tl shfoTT Sfefeh)

z—1 z—i
a)amp (— ) =n/3 b) |—| = 2
(a) amp (z+1) / ®) z+i
(Ans. MT-08, P.13)
(34) Prove that W = |Z | 2 is continuous everywhere but nowhere differentiable except at origin.

frg AT wem f(2) = w = |z| = daa & wg qe foreg 3 forfices el +ft staerertia =2 21



(Ans. MT-08, P.55)

1
(35) Test the uniform convergence of the series Yy eq —3,,3 in the interval 1< |z| <2

IFAL < |z| < 2HIWHYS_, — %@W@Wﬂ?ﬁmmm
(Ans. MT-08, P.107)

(36) Determine the corresponding region of w-plane bounded by lines x = 0, y = 0,x+ y= 1 in z-plane under

transformation W = V2 €™/ 7 and write the type of this transformation.
TR0 W = V2 /42 % s=ild z-araa s @rsti x = 0,y = 0,x + y = 1 9 aieffirg &= 1 w-
et ¥ ffror smw i) 72 fohe T st Ear=er 82
(Ans. MT-08, P.149)
(37) State and prove Cauchy —integral theorem.
3T THTR TH W e 7 fag FiRm
(Ans. MT-08, P.199)
(38) Prove that (f4g Fifoe fh)

cosh (z + 5) =ay+Yr an(z" +z71)

Where (SR an = % fozn consn 6 cosh(2cos6)d6
(Ans. MT-08, P.256)
(39) State and prove fundamental theorem of algebra.

s T =6t et s farfae & fag Hifsg

(Ans. MT-08, P.306)

1 2 3
(40) Show that the function f (2) = v A aZ_z + 2—3 + 2—4 + o can be continued analytically outside the circle of

convergence.
2 3
forg hRIg o6 wert £(2) = §+;—2+Z—3+2—4+ ......... a1 T fiver didear ST e o e foma s
R 2
(Ans. MT-08, P.354)

1
(41) onsider a point set S = {; ,NEN } Are S is bounded, closed, open, connected or compact set? Find limit, interior

and boundary points of S. Is S and open region?

IFHT%S:{%,nEN}WSW,@,%HLM&MWIWngq%I S & T, Tl ud
afceftar forg off Jra Ao S U forem w=err 27

(Ans. MT-08, P.35)

(42) If f(Z) = %ylx) Zz # 0 and f(()) O then show that @ — 0,as z — 0 along any

radius vector but not Z = 0 in any manner. Is f (Z) isanalyticatz = 0°7?

At f(z) = 2 7 2 0 @ £(0) = 0 e LD g



e 7 Torelt off gt Tt oh STfaaT S oAl ST STET AT 81 Ueq STl 2 forelt off SohT 311 bt ST gt gt it
T 7 g e z = 0 W s fies @2

(Ans. MT-08, P.75)
(43) Determine the points where mapping f (Z ) = 3z+4+z 2 is not conformed.
S oG 3Tl shi WTH IS SRl Iidferor f(2) = 3z + 2% AT e &
(Ans. MT-08, P.140)

(45) Show that the mapping Z = VW transforms the family of circles |W — 1| = A into the family of lemniscates
|Z - 1||Z + 1| = a, where a is a parameter.

TERTA HINT fof TR 2 = w - FHAA H I FA |w — 1| = a il 2-807d § AHRE el

c N0

|z —1]|z + 1| = a W fafafia wtar & ST 2 T= 21
(Ans. MT-08, P.186)

(46) State and prove cauchy’s inequality.

It sTEfERT #i fafay 3 fag iR
(Ans. MT-08, P.227)

(47) Prove that a function which has no singularity in the finite part of the complex plane or at infinity is constant.

g Sifo for afe foreht wer <t wftna aor o witfira 3iwr & a1 o W, 18 fafsar 72 & Y, bt =R
H

(Ans. MT-08, P.274)

(48) Prove that all the rots of Z” — 523 4+ 12 = 0 lie between the circles |z| = 1 and |z| = 2.
fag fifste for wnfieror 27 — 523 + 12 = 0 wafiqaaat |z] = 1 9 |z| = 2 Fwea a2
(Ans. MT-08, P.309)

(49) Show by contour integral.

aft T gt | fig
oo sin mx T
fO x dx = E
(Ans. MT-08, P.336)
(50) rove that Forg =0 fop
a—b

2l < 1afal < 1|l < 1

(Ans. MT-08, P.21)

(51) Show thatf(Z) = z",n € N is differentiable everywhere.
Tefia TR & f(2) = 2", n € N Tedeh foleg W e i 2
(Ans. MT-08, P.54)

(51) State and prove weirstrass M-test for convergence of a power series.

ECIcENIED W%WWMQWW@WH%@@%W



(Ans. MT-08, P.104)

(52) Find the bilinear transformation which transformation which transforms points Z = 0, i, 00 into the points
w = o,[,0

a7 f3iRaes s 1a AT S gl z = 0,i,00 Hw = oo,i,0 H W=
(Ans. MT-08, P.157)

(53) State and prove Cauchy integral theorem.

I TR THA o1 e TR 3 g iRy

(Ans. MT-08, P.199)

z2—4
(z+1)(z+4)

e — = 7 v o i B T AT 3 e e A

(z+1)(z+4)

(54) Expand which are valid in the following regions.

(i) lz] <1 i)l <|z| <4 (i) |z] < 4

(Ans. MT-08, P.252)

72

(55) Evaluate the residues of tz=1, 2, 3 and infinity and show that their sum is zero.

Z-Dz-2)z-3) "
2

zZ
% f(z2) = Do Des TeT 1,2,3 & -0 T ST T hITSTC TAT FERIT o ok ST ¢
zZ— zZ— zZ—
T ST R
(Ans. MT-08, P.299)
Z2 Z2
(56) Show that the power series Z — ) + PREREE May be analytically continued to a wide range by means of the
1- 1(1-2)? 1(1-2)°
series.logz S o) 4 ZZ) 1 Gl
2 2 2 3 23

72 72 . —z —7)2 _n3
v 31 fo o ioft 2 — =~ + - r fepyfier et ot 2 log 2 — (12 )_%(122) _%(123) 3
...... ST & & H foRaT ST Heha &

(Ans. MT-08, P.352)



