COMPLEX ANALYSIS
Multiple Choice Questions

MODULE I
The principal argument of the complex number —1 — i is
(@) =
(b) —=
© -
@ %

Real part of f(z) = 1sz is
(@)
(b)

1-x
© FZraor

1-x
(1-x)2+y?
1+x
(1-x)%+y?

1-x

@ e

Polar form of the Cauchy- Riemann equation is

(a)a—u—ra—v and Z=_r%
or 96 ar a0
ou 10v v 10u
b) 5 =73 ad 5= 7%
(c)a—u—la—v and Z=_%
or rao ar a6
ou v ov 10u
(d);—rﬁ and a——;ﬁ

Which of the following is true?

(a) Differentiability does not implies continuity

(b) Differentiability implies continuity

(c) Continuity implies differentiability

(d) There is no relation between continuity and differentiability
The function f(z) = |z|? has

(a) One singular point

(b) Two singular points

(c) Three singular points

(d) No singular point



6.

7.

8.

9.

10.

In the neighbourhood of z = 1, the function f(z) has a power series expansion of the
formf(z) =1+ (1—-2)+(1—2)?>+
Then f(z) is
1
@ -
-1
Ok

© =

z+1
O

What is the value of m for which 2x — x2 + my? is harmonic ?
(@1

(b) -1

(c) 2

(d) -2

Which of the following function f(z), of the complex variable z, is not analytic at all the

points of the complex plane?
(@) f(2) = 2?

(b) f(2) = e”

(©) f(z) =sinz

(d) f(z) =logz

Value of (1 +i)%*is

(a) 224

(b) 212

(c) 28

(d) 22

If f(z) is an analytic function whose real part is constant then f(z) is
(a) function of z

(b) function of x only

(c) function of y only

(d) constant

11. A function which is analytic everywhere in a complex plane is known as

12.

(a) Harmonic function
(b) differentiable function
(¢) regular function

(d) entire function

The value of |ei9| is

@1



13.

14.

15.

16.

17.

18.

(b) 0

(o) —1

d=n

The function f(z) = xy + iy is
(a) Nowhere analytic

(b) Analytic every where

(c) Analytic only at origin

(d) Analytic except at the origin

y

The harmonic conjugate of u(x,y) = Tiiyr 1S

@ 2xy+y+C

) xy+y+C
(©) 2xy+2y+C
d2xy—-y+C
Period of e? is
() 2m

(b) —2m

(c) 2mi

d=n

If z is a non zero complex number, then forn =1, 2,3, ...

(a) exp(nlog z)
(b) exp (% log z)
(c) exp (% log ;)

(d) exp (nlog i)

The principal value of (—i)® is

s

(@) exp™

s
(b) exp =

s
(©) exp =
(d) exp>
2sin(zy + z,) sin(z; — z3) =
() cos 2z, + cos 2z;
(b) cos 2z, — cos 2z;

(c) cos 2z, + cos 2z,

(d) cos 2z, — cos 2z,

Zl/n

is



19. |sinaz|? =
(a) sin? ax + sinh?ay
(b) sin? ax — sinh?ay
(c) cos? ax + sinh?ay
(d) cos? ax — sinh?ay
20. Real part of the function |z|? is
(@) x* —y?
(b) 2xy
(c) x? + y?
(d) y* —x?

MODULE II

1. The value of the integral | c % where C is the positively oriented circle

z =2e% (—m <@ < m) about the origin is
(@1
(b) 0
(-1
(d)2
2. The integral of §. % , where C is the unit circle is
@ao
(b1
(o) 3
(d) -3
3. A domain that is not simply connected is said to be
(a) Contour
(b) multiply connected
(¢) connected

(d) None of these

4. The value of the integral fc% dz ,where C is thecircle |z] = 3 is
(a) 2mi
(b) —mi
(c) 4mi
(d) 8mi
5. If P(z) is a polynomial of degree n (n = 1) then it has

(a) n + 1 zeros



10.

11.

(b) n zeros

(c) n—1zeros

(d) no zeros

The integral of the function fol(l +it)? dt is

(@) 2+i

(b)5+i

(©=+i

(d1+i

If a function f is analytic throughout a simple connected domain D, then fcf(z) dz =
(@ o

(b) 2mi

() 2mi f(2)

(d1

The integral of the function [ c Cozﬂ dz where C is the unit circle is
@mn

(b) —mi

(c) mi

(d) 2mi

The integral of the function fc % dz where C is the unit circle is
@m

(b) —mi

(c) mi

(d) 2mi

The integral of fC:—_Zl, where C is the circle |z| = 2 is

(a) 2mi

(b) —mi

(c) mi

(d) —2mi

The integral of the function fc e? cosz dz where C is the unit circle is
(@) m(3 + 2i)

(b) 7 (3 + 2i)

(©) 3(3+20)

(d) 2 (2 +30)



12.

13.

14.

15.

16

17.

The integral of the function fc % dz where C is the unit circle is
(@

(b) 2

(©0

()1

The integral of the function fc e;z dz where C is the unit circle is
(a) 2mi

(b) —mi

(c) mi

(d) —2miC

dz
3z2+1

The integral of the function fc where C is the circle |z]| = 1 is

(@
(b) -7
(©0
()1

: . 2 . i .
The integral of the function [ 22 4z where C is the unit circle is

z-2
(@0
(b) 1

(0 -1
(d)m

. The integral offc Z dz where C is the upper half of the circle |z| = 1 from z = —1 to

z=1
() mi
(b) —mi
(c) 2mi
(d) —2mi
If f is analytic within and on a simple closed positively oriented contour C and if z; is a
f(@)

point interior to C, then [, P
—40

dz equals

@ 35/ (20)

() L " (20)
(© L f"(20)

(n+1)!

@) 2L (29

n+1



18. If f is continuous in a domain D and if fc f(z)dz = 0 for every simple closed positively

oriented contour C in D, then
(a) f is analyticin D
(b) f isreal valued in D
(c) f is constantin D
(d) f isimaginary in D
19. The converse of Cauchy- integral theorem is
(a) Euler’s theorem
(b) Liouville’s theorem
(c) Morera’s theorem
(d) Goursat’s theorem
20. Piecewise smooth curve is also known as
(a) contour
(b) smooth curve
(c) circle

(d) regular curve

MODULE III

1. Taylor series representation for 1/z aboutz = 1is
@1+EZz-D+@E-1D2+@Ez-1D3+--
M1-Cz-1D-(z-1)?2-(=z-1)3---
OQO1-zz-D+@EZ-1D2-(=z-1)3+-
DW1+EZ+D+@E+D2+@E+1D3+-

2. A Maclaurin series is a Taylor series with center
(@ zy=0
(b)zp=1
(©) zo =2
(d) 2o =~1

3. Maclaurin series of sin z is

22n+1

@) Zpzo(-D" o,

(2n+1)!
. 22n+1
(0) Ln=o(— )" G
Zzn

(© Zpmo(-D" o,

(2n)!

22

(@) o) 2




10.

The power series representation ofl—iz in non-negative powers of z is
@1+z+2z2+23+ -

b)1—z+z%2—2z3+--

©1+z+z3+2z5+-

D1—z+2z3—2°+--

The radius of convergence of the series Y7, i—r: is

(@1

(b) 0

(© -1

(d)

. . n!
The radius of convergence of the series .-, Z

(@1

(b) 1/e

(©e

(d)o

Find the radius of convergence of the series ),,_on"z" is
(@o

1

() e

(d) o

The center of the power series Y.p—o(z + 4i)" is
(@) 4i

(b) 2i

(o) 4

(d) —4i

A power series Y- a,(z — zy)™ always converges for

n s

(a) at all z which are either real or purely imaginary
(b) atleast one point z
(c) atall zwith |z — z5| < R for some R > 0

(d) all complex numbers z

. Z2n+1 .
The center of the power series Y.n—o G IS

(@1
(b) -1
©0



11.

12.

13.

14.

15.

16.

17.

(d) 2

If the principal part of f(2z) at z; is zero, then the point z, is known as

(a) pole

(b) removable singular point

(c) simple pole

(d) None of these

The zero of the function coZ: is

(@1

(b) 0

(-1

(d)m

The singularity of the function ezz—_l is
(@) m

(b) —m

©1

(d)0

The order of the zeros of the function Szi% is
(@1

(b) 2

(©3

(d) 4

The principal part of f(z) at z, consists of infinite number of terms, then z, is known as

(a) pole

(b) essential singular point

(c) removable singular point

(d) simple pole

The singularity of the function z—z is

(@0

(b) 1

(0 -1

(d)2

if f(z) has a pole of order m at z;, then g(z) =

(a) asimple pole

(b) a pole of order m

f'(2)

@

at z, has



(c) apoleoforderm + 1
(d) None of these
18. The singular point of the function 42%2 are
(@Qz=0and z=-4
(b)z=0 and z=4
(©)z=4 and z=-4
(dz=0andz=2
19. The power series by + byz~t + b,z 2 + -+ converges
(a) Inside of some circle |z| = R
(b) on the circle |z| = 1
(c) onsome circle |z| = R
(d) outside of some circle |z| = R

. . , 1
20. The nature of the singularity of function ——— atz =
Cosz—sinz

N
—
wn

(a) removable singularity
(b) isolated singularity
(c) simple pole

(d) essential singularity
MODULE IV

1. Which of the following is related to Cauchy residue theorem?
@ [, f(2)dz=0
f(2) — 9
(b) ch-_zo dz = 2mi f(zo)
(© fcf(z) dz = 2mi(sum of residues)
(d) None of these

2. Residue at z = 2 of the function Zzzi-iz is
(@)
O
© 2
OF

2

3. Integration of the complex function ZZZ in the counterclockwise direction, around

-1
|z—1| =1is

(@) —mi



(b) 0

(c) mi
(d) 2mi

z .
D D=3 atz =3is

The residue of the function

(a) -8
(b) =
(00
OF

atz=0 is

Residue of the function
(@0

(b) 1

(-1

(d)2

Residue of the function cot z at the singular points is
(@1

(b) -1

() =2

(d)0

z+2z2

Residue of the function é at the singular points is
(a) 4

(b) —4

(02

(d) -2

is

Residue of the function ===

@z
()2
© %

) —¢

1-e??

What is the residue of the function at its pole?

@3

(b) -3



10.

11.

12.

13.

14.

15.

(© -2

OF

The residue of the function ta;z is
OF:

(b) =

© —=

=

Given f(z) = % . Then

(@) z =iaisapoleand % is aresidue at z = ia of f(z)

(b) z = ia is a simple pole and ia is a residue at z = ia of f(z)
(¢) z = iais a simple pole and — % is aresidue atz = ia of f(2)

(d) None of the above

If Cisacircle |z| =4and f(z) = ﬁ'
(@1

(b) 0

(0 -1

(d) -2

then ¢ f(z) dz is

Integration Ofsz:i%’ where Cisx? +y? =1 is

(@1

(b) 2

(©) 0

(d) -1

The value of ¢ le dz, where the contour is the unit circle traversed clockwise is
(a) —2mi

(b)o

(c) 2mi

(d) 4mi

1/z

The integral of the function [ o€ '” dz where C is the unit circle counterclockwise

direction is
(a) 2mi
(b) 0

(c) mi



16.

17.

18.

19.

20.

(d) —mi

The integral of | c dz where C is the unit circle oriented in the positive direction is

(a) mi

(b) 2mi

(c) —mi

(d)0

Residue ofCOZj at z=0is
(@1

(b) -1

(©) 2

(d)o

5z-2
z(z—1)

The integral of fc dz where C is the circle |z| = 2, in counterclockwise direction is

(a) 2mi

(b) 5mi

(c) 10mi

(d) —2mi

The zero of order is known as
(a) complex zero

(b) simple zero

(¢) singularity

(d) None of these
Singularities of rational functions are
(a) poles

(b) essential

(¢) non isolated

removable
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