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Term End Examination 2021 - 22
Programme — Master of Science in Mathematics
Course Name — Complex Analysis
Course Code - MSCMC202
( Semester I1)

Time allotted : 1 Hrs.15 Min. Full Marks : 60
[The figure in the margin indicates full marks.]

Group-A
(Multiple Choice Type Question) 1 x 60=60

Choose the correct alternative from the following :

(1) - -
The value of the integral f sm 7=+ cosm = . where Cis the circle |:| =3and
e G-HGE-2
integration is taken anti-clockwise, is
a) —2m7 b) =
©) oz d 2z
@) o~
The value of the integral f — .where Cis theellipse — + — = land theintegralis
c - -
taken in positive sense, is
a) o b) 24
) _m 4 =
3 N_ -n
( ) f(DH="nz2) is conformal
a) At every point in C b) At every point except 0 in C
¢) At no point in C d) onptvat =0
(C) I
=2 +2-+1
[ C: =2
c (z+D where is
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a)0
C) —6m

()

The value of f£=where C: |:|=li5
c=t2

a)

(SIS

C) 2

(6) A real valued function of a complex variable

a) Has derivative zero

c)

Has derivative not necessarily zero

D o
e function f(z) =|z|is analytic

a) Everywhere

c) Onlyat - =0

(8) If f is a bounded entire function then fis

a) Non-constant

c¢) Not analytic

b) 1
d) 4z

b)1

d)o

b) Does not have derivative

d) Either has derivative zero or the derivative
does not exist

b) Nowhere

d) Evervwhere except at = =0

b) Not differentiable

d) Constant

9
( ) Let fis continuous in an open connected set D and [f(:)d: = O for each piecewise

differentiable curve Cin D. Then

a) fis differentiable on C

c¢) f'is analytic in D

c

b) fis analytic on C

d) fis not necessarily analytic in D

(10) In complex form Cauchy-Riemann equation takes the form

Y ¥ _o
éx &v
0. F__
cx cv

(11) The function f(z)= |~'|2 is

a i
) Continuous nowhere

c¢) Continuous everywhere but no-where
differentiable except the origin

Y o 1
cx ic¢cv
Ve 1o
&  iév

b) Continuous everywhere but no-where
differentiable

d) Continuous at origin only
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(14) Which of the following functions is analytic?

a) Fx+ D) = exp@)
¢) fG+)=iy

(15) _
The integral [ COS:— d-.
-2 = equals
a)
¢) 2

b)
d) 24

b) All z

d) z=1

b) fx+)=x
d) fx+iy)=x+iy

b)

—

d) - 24’7

(16) A given complex function of a complex variable takes real values for real values of the

variable. Then

a) It may be analytic in an open disc of the
complex plane but not differentiable on any
interval as a real function of a real variable

c . . .
) Its power series expansion, when available,
around any point in the complex plane has
real coefficients

(4" [H

Let f(2)=9Re:z
‘\O=Re: =0

_Rez-=0

S

then

~

a) Has a non-zero limitas - — 0

C) Is continuous but not
differentiable at z=0

(18) Let E={ze C: P U} en

a) E is open but not closed in C

¢) E is neither open nor closed in C

b) Its power series expansion, when available,
around a point on the real axis have only
real coefficients

d) It may not possess a power series expansion
around a point on the real axis as a real
function but may be analytic in some open
disc centred at the point

b) Is differentiable at z=0

) Is neither continuous nor differentiable
at z=0

b) E is closed but not open in C

d) E is both open and closed in C
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(19) PN _
If(m) =a+lb then

a) a=2.b=-1 b) a=1.b=0

C) a=0,b=1 d) a=_1=b=2

(20) Under the stereographic projection, the south pole goes to

a) (0.0) b) 1.0y

c) 0.1) d) (0.-1)in the complex plane

(21) Let f be an entire function such that () =exp().0 =y =1. then

a -+ i) = . b ———
) S (x+iv) =exp(x+iv) for ) FGx+iv) = exp(in)
everv X and v
c) Sx+iv)=exp(x+iv) g d)
I 40=v=L None of the above
everv X an

(22) Let A={-eC:|-—2|+|z+1|= 3}

then
a) A is bounded, closed subset of C b) A is an unbounded proper subset of C
c) A=C d) A is an unbounded subset of C which is not
closed
(23) Inthe complex plane e~ assumes
a) Every positive value b) Every negative value
c) Every value d) Every value excepting zero
(24) The cross ratio (:1=:3’:3=:4)is real iff
a) The four points lie on a circle b) The four points lie on a straight line
C) The four points lie on a circle d)
or on a straight line according -
asnone of =;.z,. ;. Z,is @or None of the above

oneof z;.z,.Z;. Z4is @®©

25 . 1) .
(25) Let f:C—>C b e analytic such that f(%)_ %3 71 =12. - then

a) fis bounded function b) >there does not exist such a function
c) f(e=zvzeC d) The whole complex plane C
(26) The equation = —+iz—iz—3=0 describes
a) A straight line b) An ellipse
c) A circle d) A pair of straight line
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@7 £ = exp(=)

is a periodic function of period

a) 27 b) 2na
©) 24 d) 7
28 z)= v —v=e" — st ! =
( ) If fGE) =u+iv and YT VTE€ (coxy—sin y), then SG) intermsofzis
a) sin = +c b) cos-+c
9) e’ +c d) None ofthe above
(29) . . L az+b
A Mobius transformation f(2) i ad —bec =0, other than the identity
transformation, has
a) No fixed point b) Only one fixed point
c¢) At most two fixed points d) Three or more than three fixed points
(30) o | |
The function w(z) = — (; - bz) ,1< b < 1, maps |z| < 1onto
a) b) Exterior of a circle
A half plane
c¢) Exterior of an ellipse d) Interior of an ellipse
1 e
(3 ) The transformation w = ¢ ﬁ(z_””), where p is a constant, maps|z| < 1 onto

a)|w|<1if|p|<1 b) lw|l=>1if|[p| > 1

¢) lwl=1iflpl =1 d)Iwl=3ifp=0

32) Theset{z € C:|z — 2| + |z — 1| < 3} describes

a) The interior of a disc b) The interior of an ellipse

c¢) The null set d) The whole complex plane

(33) The equation zZ + iZ — 3 describes

a) A straight line b) An ellipse

c) Acircle d) A pair of straight line

(34) For any closed curve y, a € y,the index (or, winding) numbern(y; a) is
a) an integer b)

a rational number

¢) an irrational number d) afraction
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sinz

(35) The value of the integral flz{=1TdZ is

a) 0

C) 2l

(36)

Let f(z) = :z—s if z = 0. The residue of at z=0

a) 0
c)

2l

(37)

Letfbe meromorphicfunction. Thenits

a) Zeroes are isolated
points but poles are not
so

C) Both poles and zeroes
are isolated points

(38) Under Mobious transformation cross-ratio is

a) Variable

c) Zero

(39)

A rational function (=) = a=+b

cz +
function or bilinear function. It is analytic

a) Everywhere

c) d
Evervwhere except at = = ——
C

7 a.b.c.d Cand ad —bc =0,

b) 1
d) 21T

b) 1
d)

Poles areisolated but zeroes are
notso

d) Neitherzeroes nor poles are

isolated

b) Invariant

d) None of these

is known as Mobius

b) Nowhere

d)
Only at = = —2
a

(40) Which of the following function f(Z) satisfies Cauchy- Riemann equations?

D) ) —Car—1+i

©)
7@ =4fl=1

®) rio = Ek

d 3 N 3
) oy EAEDN=2A=D o

p) p)
x +y

(41) The analytic function w =« +ivwhere u# =e ™~ {(x* — v?)cos v + 2xysin v}is

a)

e " {(x—n)?(cosy—isin 3}

¢)

e {(x+n) (cosy—isin v}

b)

e {(x—n) (cosy +isin v}

d)

e " {(x—i) (cos v +isin v}

(42) which of the following is not correct for analytic functions £(=) and g(=)in aregionG ?
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a) f(2)-g(2)isanalyticin G b) f(2) g(2)is analyticin G

c) Sf(=)/ g(=)is analyticin G d) S(=)+g(=)is analyticin G

43

( ) The Mobius transformation which maps the pointsz; = —1,z, = 0,z3 = 1 onto the points

wy, = —i,w, = 1,w3 = i respectively is

a’) w = Re(z) b) w = Im(z)
C) w = z:: d) w =z

(44) The function (=) =e” (cos Ay =isin k). = = x +iv. is analytic iff £ =?
a) 1 b) 0
c) 2 d) none of these

(45) The set of all Bilinear transformation form an algebraic structure under the composition of
product of transformations this algebraic structure is

a) b) A cycle group

An algebraic group

¢) A non-abelian group d) Aring

(46) Which of the following functions _f(z) is analytic and bounded where f(z) =
a) sin = b). cos =z

C) Any polynomial of degree more than
one

None of these

(47) Every bilinear transformation maps a circle or straight line into

a) Straight line or circles respectively b) Circle or straight line respectively

c) Circles d) Straight line
(48) The transformation f(z) = x—1ivis:

a) Conformal b) Isogonal

¢) Analytic d) None of these

(49) Under the transformation w= =z +1—7i, the image of theline x =0in the = — planeis:

a) w=1 b) w=0
¢) v=1 d v=o
(50) A transformation of the type w= o= + 3, where & and [ are complex constants, is known
as a:
a) Translation b) Magnification
¢) Linear transformation d) Bilinear transformation
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(51) az+b

A bilinear transformation w =
cz+d

having only one fixed point is called

a) Parabolic transformation b)  Elliptic transformation

c) Hyperbolic transformation d)  None of these

(52) Which of the following is a bilinear transformation :

a b
) 2-+1 ) (2+3Dz+17
w= w=
4-+2 —13iz+(2-37)
c X d -~ -
) ) _A+i=+1
2z4+(1—-19)
53 =
( ) A rational function of the form f(z) = :z—:, a,b,c,d € C ad — bc # 0is known as Mobius
function or bilinear function. Itis analytic
her
a) Everywhere b) Nowhere
c) d)
Everz\z:vhere expectat None of these
z ==7:
(54)
_ 1 ) ) 1. )
Under the transformation w = —, the image of theline v = I in the = — planeis:
a A, b
) Circle 2~ +v- +4v=0 ) Circle 222 +1° =4
©) d)
Straight line None of them
(55)
If a function is analytic at all points of a bounded domain except at finitely many
points, then these points are called:
a) Zeros b) Singularities
C) poles d) Simple points
(56)

for the function f(z) =tan l) z=0
= is

b)
isolated essential non-isolated essential singularity
singularity
C) pole d) none of these
(57) ]
for the function f(z) =e .z =@
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b)

a) isolated essential singularity pole

C) ordinary point d) none of these

az+b

(58) A mobius transformation f(z) = —

transformation, has

,a,b,c,d € C ad — bc # 0, other than the identity

a) No fixed point b) Only one fixed point
c) At most two fixed point d) Three or more than three fixed point
(39) : :
= = Ofor the function f(z) =log = is:
a) Isolated singularity b) Pole
¢) Non-isolated singularity d) None of these
(60)

ff(z) =u+ivand u — v = e¥(cosy — siny),then f(z) intermsof zis

a) b)

Sinz+c Cosz+c

c) eX+c d) noneofthese
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