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( SECTION : A—OBJECTIVE )
( Marks : 10)

Tick ¥ the correct answer in the box provided : 1x10=10

1. If the principal argument, Arg z=0, then z lies on the
(a) positive imaginary axis O
(b) positive real axis |
(c) negative imaginary axis O

(d) negative real axis ]
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2. If wy, be n-th root of a non-zero complex number z, then the roots wy can
be given as

km
(@) wy = r—fﬁ{cos{a +:kﬂ) + is,in[G +: )] O

() wy =rMcos(8 +2kn) +isin@+2km)] O

(c) wy = r”“{cuﬁ[mr 2Fm]+ is.in[B +:Imﬂ O
n .

(d) wy =[cos(9+ 2m)+ isin[hmm)] O
mn n

3. If a function is differentiable at every point of the domain, then we say that
a function is
(a) continuous in that domain O
(b) analytic in that domain O
(c) harmonic in that domain O
(d) constant in that domain O
4

- Polar form of Cauchy-Riemann equation is
R
& %“%%-%E”%; 0
“ aa_t%%*%%;f%% 0
4 i—fng—:,%:_,% O

5. A power series Za, 2" is said to be absolutely convergent if

(a) the series Z|q,z"| converges O

(b} the series Eq 2" converges

[]
(c) the sequence of partial sym converges
(d) None of the above 0

O
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. . nl :
6. The radius of convergence of the power series £ —z" is

nht
@e O b)) e~ O
(c) 1 O (d) 0 O
7. If the function f(2) is an entire function, then the integral of f(z) over a

curve C

(@) depends along the path O

(b) is always 0 O

(c) depends only on the end points of C O
(d) None of the above O

8. If f(2)is analytic in a simply connected domain D, and z is any point on D
and C is any simple closed curve enclosing the point zy, then

§f (2)dz

CZ_ZD
equals
(a) 2mif (zp) O (b)  mif(zp) O
(c) {mif(zp)} /2 0 (@ O O

9. If z=a is the singular point of f(2), and a is the limit point of zeroes of f(2),
then a is

(a) removable singularity O
(b} pole O
(¢) non-isolated essential singularity O
(d) isolated essential singularity O
10. If f(2) is such that f(a)=0, then the point a is called a/an
(a) singular point of the function f(z) O
(b} non-isolated point of the function f(z) g
(c) zero of the function f(z) O
(d) isolated point of the function f(2) Ol
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( SECTION : B—SHORT ANSWERS )

( Marks : 15)

3x54,.
Answer the following : Ss13
UNIT—I

L. For any complex numbers z) and z,,

2 .
prove that |y + 2| = 121"+ 25[° if ang
only if Z12 is purely imaginary.,

OR

Prove that for any complex number z |2%|= 2Z where Z is the conjugate of »

UNIT—I]

=Xy +1y is everywhere continuous but not

OR

Show that fl2) =242 is not differentiable for any values of z

UNIT—I11

Examine the convergence of the serjes Iz,
OR

| Contd.



OR

10. Examine the nature of the function

at z=

Answer the following :

1. (a)

(b)

2. (q)

(®)

3. (a)

(b)
/153

1
sinz-cosz

fl2) =

NE

( SECTION : C—DESCRIPTIVE )
( Marks : 50 )

UNIT—I

If 21, 2y and z3 are the vertices of an isosceles triangle, right angled at
the vertex 2, then prove that z? + Qﬁ + z% =22(2y + z3).

Find the four fourth roots of (243 - 2i).
OR
Prove the triangular inequality of a complex number.

Show that the equation of the form azz + Bz +PZ + r = 0 where @ and r
are real constants and BB — ar 2 O represents a straight line if @ = 0 and
a circle if @ #0.

UNIT—II

Prove that every differentiable function of complex numbers is
continuous but not conversely.

Show that the function

_x°0+)-y30-9
(x? + y?)

f2 ,z#0and f(0)=0

is continuous but not analytic at z=0 although C-R equations are
satisfied at the point.

5 | Contd.
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OR
4. (@) f f(H=u+iv is an analytic function of z=x+iy and
u-v=e*(cosy -siny), find if(z) in terms of z.

(b)

Show that w = f(2) = u? is harmonic if and only if u is constant

UNIT—III

S. (@ Examine the behaviour of the power series

n
FA
¥y —
n
on the circle of convergence,

(b)

For what values of z, does the series

1
P
(22 +1)"

convergent? Find its sum.

OR
6. (@) Test the convergence of the series

_1yn
5 1)
Z+n

and find the condition for the convergence of the series,
Find the radii of convergence of the follow

ing series -
. 1
(i) ZTZH
n

(b) 2+2=¢

(i) 3 2Vnzn

UNIT—1V

1
Find the value of the integral I Yx—y+ix %)dx along
() a straight line from z=0 to z = 144

(i) the real axis fromz=0to z=] and the

N along a line parallel to the
imaginary axis from z=1 to z = 1+,

| Cor



8.

10,

/153

(b)

(a)

(b)

(a)
(b)

(@)

(b)

Evaluate

35 dz
Cm—nh—ﬂw+ﬂ
where C:|z|=3.

OR

Prove that if f(2) be analytic in a simply connected domain D, let 2 be
any point in D and C be any simple closed curve in D enclosing the
point zp, then

iz—{f—um 2nif (zo) 6

Evaluate
§ 2+44

12y + x%)dx+ (3x - y)dy |

along the path x=2t.y=t2+3. 4
UNIT—V
State and prove Liouville’s theorem. 6

If a function is given by f[z}=1f[2.3+zs), then what are the
singularities of f(z)? State the order of the poles. 4

OR
Obtain the Taylor and Laurent series for the function

Z -1

ﬂﬁ=m+mm+m

in the region (i) |2|<2 ()2 <|2z{<3 (ifi)|2]> 3. 6
Examine the nature of singularities of the following functions : 2+2=4

(i] cotz at z=eco
(ii) smt:i::1 at z=0
z

* %
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1. If the principal argument, Arg z=0, then z lies on the

{a) positive imaginary axis 1
(b) positive real axis ]
(c) negative imaginary axis .
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2. If wi be n-th root of a non-zero complex number z, then the roptg

Wk cap
be given as

2kn . . [0+ 2kn
(a) wk=;-ilf—ﬂ[coa(9_+;_)+tsm[ - )] O

(b) wy =r'Mcos(8 + 2kn) + i sin(6 + 2kmn)] O

() wy =r”“[cns(e+2m]+isin(e+mm)] O
n n

(d) wy =[cos[9+2ht1+isin[a+2htﬂ O
n

n

3. If a function is differentiable at every point of the domain, then we say that
a function is
(a) continuous in that domain O
(b) analytic in that domain O
(¢) harmonic in that domain [
(d) constant in that domain O

Polar form of Cauchy-Riemann €quation is

du _ _1dv du_ v
@ =T w75 O

ou 1 odv du du

O e O
ou 19dv Jdu Jv

® T3 O
du v Ju Juv

& T e Ty O

S. A power series Zanz" is said to be absolutely Convergent if
(a) the series T|a,z"| converges

O
(b) the series Za,z" converges O
(c) the sequence of partial sum Convergesg 0O
(d) None of the above O
/153

[ Cont¢



=,

6. The radius of convergence of the power series E;Ln—r:z" is
(a) e O (b) oo ]
(c) 1 O (d) 0] O
7. If the function f(2) is an entire function, then the integral of f(2) over a
curve C
(a) depends along the path O
(b) is always O O
(c) depends only on the end points of C L]
(d) None of the above O
8. If f(2) is analytic in a simply connected domain D, and zg is any point on D
and C is any simple closed curve enclosing the point zp, then
§ f(2)dz
-2~ 20
equals
(@) 2mif(zg) L] (b) ntif (2g) O
(c) {mif(2p)} /2 O d 0 U
9. If z = a is the singular point of f(2), and a is the limit point of zeroes of f(2),
then a is
(a) removable singularity O
(b) pole O
(c) non-isolated essential singularity O
(d) isolated essential singularity L]
10. If f(2) is such that f(a)=0, then the point a is called a/an
(a) singular point of the function f(2) O
(b) non-isolated point of the function f(2) O
(c) zero of the function f(2) O
(d) isolated point of the function f(2) ]
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( SECTION : B—SHORT ANSWERS )

(Marks: 15)
Answer the following : 3x5
UNIT—I
' 2 _ 1.2 2 .
1. For any complex numbers Z1 and 2, prove that 121 + z|° = |2y + 2| if ang
only if 2,2, is purely imaginary,

OR

2. Prove that for any complex number 4 |z21= zz where Z is the conjugate of z,

UNIT—I]

3. Show that the fu

nction f(z) =
analytic.

XY +1y is everywhere continuous but not

OR

* Show that fl2) 922 is not differentiable for any values of z

UNIT—III

Examine the convergence of the series ¥z",
OR

Show that the series 3n " converges only at z - q

UNIT—IV

7. Evaluate _|'[x2 - iyz]dz, where Cis a continuous cyrye from (0, O)to (2, 4
C

OR

Evaluate J'zzdz, where C is a circle |Z=2 ip the region from0<g <X
C

¥}

UNIT—V
9. State and prove Taylor’s theorem.
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OR

10. Examine the nature of the function

1
fl@)=————
sinz-cosz
at z=—=
e
( SECTION : C—DESCRIPTIVE )
( Marks : 50 )
nswer the following : 10x5=50
UNIT—I
1. (a) If zy, 2z and z3 are the vertices of an isosceles triangle, right angled at
the vertex z, then prove that z? + 27/% + z?; =225(2y + z3). 5
(b) Find the four fourth roots of (-2v3 - 2i). 5
OR
2. (a) Prove the triangular inequality of a complex number. 4

() Show that the equation of the form azz + Bz+pZ + r = 0 where a and r
are real constants and ﬁB_ - ar 2 0 represents a straight line if a =0 and
a circle if a #0. 6

UNIT—II

3. (a) Prove that every differentiable function of complex numbers is
continuous but not conversely. 5

(b) Show that the function

+i)-y31-i)
(2 +y?)

flg)= ,z#0 and f(0)=0

is continuous but not analytic at z=0 although C-R equations are
satisfied at the point. 5

153 5 | Contd,



4. (@)

()

5. (a)

(b)

6. (g

(b)

/153

OR

If f(@=u+iv is an analytic function of =z=

u-v=e*(cosy-siny), find if(2) in terms of z.

Show that w = f(2) = u? is harmonic if and only if u is constant,

UNiT—III
Examine the behaviour of the power series

n
z
il
n
on the circle of convergence.

For what values of z, does the series

1
(22 + Hn

P

convergent? Find its sum.
OR
Test the convergence of the series
)"
zZ+n
and find the condition for the convergence of the series

Z

Find the radii of convergence of the l'ollawing series
. 1
0 ¥

n

i) Ez*"’_‘z"

UNIT—TV

: L+¢
Find the value of the integral .[g”[x Y+ ix2)gx along

(i) a straight line from z=0to z=1,;

(ii) the real axis from z=010z =1 anq e

l

x-!-iy anq

[

[ 5

2+2=

: N along a line parallel to the
imaginary axis from z=110 z=],;

I cont!



10.

/153

(b)

. (a)

(b)

(a)
(b)

(@)

(b)

gvaluate

§ dz

~z-1)(z-2)(z+4)

where C :|z|= 3.

OR

Prove that if f(z) be analytic in a simply connected domain D, let Zp be
any point in D and C be any simple closed curve in D enclosing the

point zgp, then

§-L12). iz - 2nif (zo)
C

Z—Zp

Evaluate

§2*" [y + xP)dx + (3x - yidy |

along the path x=2tL y = 2 + 3.
UNIT—V

State and prove Liouville’s theorem.

If a function is given by f(z=1/(z>+2"), then what are the

singularities of f(z)? State the order of the poles.

OR
Obtain the Taylor and Laurent series for the function
fl=—2l
(z+3)(z+2)

in the region (i) |2]<2 ()2 <|z{<3 (i) |2]> 3.

Examine the nature of singularities of the following functions :

(i) cotzat z=-o

(ii) sccl at z=0
z

2+2=4
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