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Program Name B.Sc./B.A. (Mathematics)
B.Sc. /B.A. - Part 111
Paper Code — MT- 08 (Complex Analysis)
Section-A
(Very Short Answer Questions sfa erg xR a1et wer)

ek T 2 37k T 2 Each Question Carries 2 Marks
Write all the n™ root of unity.

3HTS o oY n%ﬂ\?f%f@@l

orz
e2™n 1 =123,
For what values of z following function are continuous.

z % for AT o T o wo gaa Rl

z
f(z)=
@) 7 +1

Z=1 i % HFATE e foreg T Haq 2

If u and v are harmonic conjugate functions then value of dv.

A U qAT v I SEETE S & dv ST

dv:@dx+@dy:—a—udx+a—udy

oy OX

OX oy

Write formula for radius R of convergnec of a power series Zanz" .
o1 Aoft Y a,z2" ot st Bsam R 3 e % fore g fafaw

a,+1
a
Define invariant points of a transformation.

Terelt wereareor o et forg (et formg) =ht witivra #hifsg
FTROT o S 151 Toreg 3l T Sfcrfereror 3o STt &1 o Srwor o6 ot forg g €

%: Lim |an|% 1 Lim

nN—o0 nN—o0

n

2
Is the Cauchy theorem applicable for f(z):izz+6 when path of integration is a

circle C:|Z|=3.

2
f(Z)zizz+6 & foTe s/ shreft s Rt AT R ST Wkt @ SR quTeRe i 9 U 99
C:[z|]=3=n
et

Which series we obtained when we put a =0 in Taylor’s series.

SR AU H a =0 Bl &H it 2l STe g
AT groft

(8) Write general form of a straight line in complex plane.

it g9deT § 9T [T shi sq19eh gHieRtor forfigu)

A.

zb+bZ=c

(9) State Heine — Borel theorem.



B ST THY T A fetfay

Ans. Every closed and bounded set is a compact set.
(10) Write the number of zeros of z3 -5z + 1.
z3 — 5z + 1. % 3T i e fafay)

Ans.3

(11) If C be the continuous rectifiable curve joining point a and b then value of fc zdz

a1f C forgait a T b it firerT e T S 99 & @ g [ zdz Fa Em

1
Ans. 2 (bz - az)
(12) Write mapping which represents rotation.

U % 54h L STt fe =T fRag)

Ans W =az,a € C
(13) If it possible to find more than one analytic continuation of an analytic function in a domain.
Ans.No.

(14) Write Cauchy-Riemann equations.

FHIE—Ta TR feaRag)

(15) Write general form of a circle in complex plane.
Gty g9ae § I 1 SATIeh GHIRLT fTRag)

Ans.zZ+bz+bz+c=0

(16) If the series Uq + Uy + U3 +......... is convergent then value of lim u,,.
n—oo
afeaefiug + uy Fuz .o sfgardr limu, #1am?
n—oo
Ans. 0

(17) If a function u defined in a domain D satisfy Laplace equation then it is called as.

it forelt ST D T afeaTT e u AT FHishtoT i B]E LT § A a8 FHeardT gl

Ans. Harmonic function (SHaTG ®el)

(18) If a power series Y, anz™ is convergent at z = z, # 0 then at What value of z it is absolute

convergent.

Figa gt Y anz™, z = z, # 0 W ANMER 2 a1 & forer v o for =g o s1fvmrd anfhy

Ans. |z]| < |z



(19) Write the formula for nth derivative of an analytic function.

fore3 s et o n S 4 % STaeRa o M faifiag)
2y J® 201,23

c (z— a)"+1 4

Ans. f™(a) =

2mi

z+2
(z-1)(z%+1)

2Y2 3 sriaes fafay)

(z—-1)(z%+1)

(20) Write pdes of

Ans.Z=1, + i
(21) Define cross-cut.
SHTE e o TN shifry)
ns. SEEFIT-UI &1 H Wl T8 3 (@13l hl TR Fed & Sl [ohET d5h ohl o h1edl &l AT SIgaFT(-erd &7 i
TH: meﬁaﬁwﬁaﬁawa

@) If@R) 2z =2+ i,z = 3 — 2i then (@) |32 — 42,| =

ns. V157
2 fd X3
Writ int: i tinuit; r—
(23) Write points of discontinuity o 2242242
2x -3 ———— % 3fafaca farg fafay
z242x42
Ans.— 1+ i

(24) What are relation between radius of convergence of power series Z%o -1 anZ " and Z;.lo —ihanz n-1

T A Yoy @, 2" T Y nanz™ ™ sifireror et i g s
Ans. EHT g9 8|
(25) Write the transformation which represents translation.
TTHT-RUT 2l S2Teh 3t T EUT-T fAfa)

AnsW=Z+W=Z+a, a € C

(26) fx ldz| =7
Ans. 99 C &l TraTg (Length of arc C
(27) State Liouville’s theorem.
T T 1 e fafan
Ans.Every Entire function is constant.

Tedieh Halo fors3fien et e g 2l

z+1
z249

f(z) = 2= % s fafay

(28) Write poles of f(z) =




Ans.Z =31, -31
(29) Function which defined on positive integers is known as —
ST qUITehT IR TR e el 8—

Ans. Sequence (3TTRH)

(30) Write Cauchy-riemann equations in polar form.

IR THT iR 7 et &9 fafay)
Ju 1 dv Jdu dv

or

Ans. — =—-—, — = —T
9 T a0 a0
(31) Write necessary condition for a confarmal mapping representation.
3o Sfcfemor o fequr & forg st wfar fafiay
Ans AR A w= f(z), TG 2 - THAATTAD 2 w - FHAAT F I D’ T IR 8, A f(z) T D H 2 1 TH
o3 1R w2

(32) Transformation W = Z 2 transform Y = +C in—
gt w = z2 wmay = 4c eyl s e

1) Hyperbola (aﬁwa?:r) (i1) Parabola (94T ﬁ)
(i)  Circle (TTH) (iv)  Ellipse (=g #)

Ans.Parabola (W& ﬁ)

(33) State Morera’s theorem

i e fafag)

Ans I THI: f(z) TlEd @A G HAGA R T G FyF wA e AR CHogfw [ f(2)dz= 0%
ar i forsa i 2

Let f(z) be continuous function in a simply connected domain G. If fc f (Z ) dz = 0, along every

simple closed contour C in G, then f(z) is analytic in G.
(34) Define poles.
A= T TICATIG hifg

Ans.If principal part of f(z) contains finite number of terms then isolated singularity is called a pole.
T f(z) % TR SO & T A0 § v ot T Hffia & ar forges et st et 2

(35)IfABisthearca@ < 6 < ,8 of the circle |Z| = Randif lim Zf(Z) = k then value of
Z—0

Lm Jip f(@dz s

IF ABIT |z| =R F9Wa < 6 < B RAAR lim zf (z) = k lim J\p f(2)dz Fram T

BT
Ans. LO(,B — (X)k



(36) Amplitude of zero is ([ T T 0TI %_)

Ans. Undefined (STaRTIYa)

(37) Define uniform continuity.

THHHT Gidcd sl IR hifg)

Ans. A function f(z) is said to be uniformly continuous is D is | f (z1) — f(2;)| <€ for every pair of
points Z1Zy € D such that |2122| < 6 (& depending only €)

THHE § > 0 96 FAT T € S oh et € X Fir Rt Tl & D H e forg 3 24 2, % forg
|f (1) — f(z2)| <€~@fh|z12,| < &

. . . Zn
(38) Find radius of convergence of power series Z ry

wﬁvﬁzi—:ﬁmﬁwaﬁaﬁﬁm

1 1
n— __ ¥ == -—
Ans. a = R an+1 EERRCEEY

. (n+1nntt 1\"
= lim %: lim (1+H) n+1)=e.0=0o

n—o n n—oo

R = lim

n—oo

an+1
(39) Write types of basic transformation.
TV FTRUT Hi—h 1 & 872

Ans. TJMAT (Translation), 'EI;U%-T (Rotation), AT (Magnification), Eljh quT 3T (Rotation and
magnification TIT SJcshHTT (Inversion).

(40) Define bounded set THeg T == foh¥l FEd &7

Ans.A set s is called a bounded set if there exist a positive number M such that |z| < M,Vz € §

T e S TNETE Beed el 8 ATa his e G M 36 YR e 2 o |z| < M, vz € S
(41) Write Laurent’s series when b, = a — n

AR A H ARG b, = a — n @ AR e i 2t e

Ans. f(z) = Yo an(z — a)™

(42) State fundamental theorem of algebra.

fmfora s g yiE fafay)

Ans. Every polynomial of degree n(=> 1) has at least one zero.
(43) Define limit point of a set. H{=ed =& T %E\; T g )

Ans. A point a is said to be a limit point of set S if each neighborhood of a contains at least one point of S other than Th

formg a Tg=ara S =1 it foreg et 8 f a o Seieh SfdeleT 3 S o1 a o STl 3 & ¥ U ferg feremm &n
(44) Define analytic function. ]%TW el fohd Thed 87

Ans. A single value function f(z) is said to analytic at a if it is differentiable at every point of a neighborhood

of a.



THATT et f(z) T forg a W fosaifieh sheatrer & Al f(z) , a 1 0 & %9 U Tidaer o vl forgatt
T TR 2l
(45) Write sufficient condition for a conformed mapping respresentation.

FFHIOT Sfcrferror 26 fereaor o fore warte sfcsr forRa)

Ans. Let at each point z of a domain D, f(z) is analytic and f (Z) # 0 then the mapping W = f (Z) is
conformal.

T -G 3 9 D f(z) Th Ak wem 0 (7)) # O aqsiafmmw = f(2) 9= % D v
forg o SrgenioT 2|
(46) The image of a line parallel to x-axis under exponential transformation.

TRETATEhT TR 3 ST x-378T oh T T W@ hT Tferforeet 2|

@) Radius vector (FRT WA @) (i)  Circle (I
(i1) Parabola (9{dcTY) @iv) Hyperbola (34'%‘?{7:!?1'5[ )

Ans. Radius vector (30 Wi'@T)

(47) State Gauss mean value theorem. TS TTEIHT T %fiam

Ans. If f(z) is analytic in a domain D and circle C’: |Z — a| = 7 contained in G then

f@) = 55" fla+re?)ds

(48) Define removable singularity.
Tq T =t afeya Sifs)

Ans. If a single valued function f(z) is not defined at z=a but lim f(z) exist finitely then z=a is called

Z—a

removable singularity of f(z).
TS T A T £(z) g 2 = o TR i et 8, @ifee lim fi(z) i & & o 81 d g 2 = a % f(2)
1 T farferar gt )

(49) If ABisthearc @ < 0 < [ of the circle |z — @| = 7 and lim (z-a) f(z) = k then value of |iITO] fAB f(z)dz is-
z—>a s
ICABTT |z —al =7 ®AMa < 0 < B3TATlim (z-a) f(z) =k A AT lim [\ f (2)dz 1 am ==
Z—a r—
gIT?

(50) If a power series ), anz™ is convergent at Z = zy # 0 then at What value of z it is absolute convergent.

Figad oot Y anz",z = z, # 0 W AR 2 a1 & fobw v o fore @18 o e1fimrd gnfh

Ans. |z| < |z



