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COMPLEX NUMBERS
SYNOPSIS

1. A number of the form .

Z = X + 1y Is said to be complex number  where
x,yeR  and i=V-1 imaginary number.
2.i*=1,nis an integer.
3.Inz=x +ly, xis called real partand y is
called imaginary part .
4.1f z=x +iy then modulus of zis |z =Vx?+y?




5. If z: and z. are any two complex
numbers, then
212 =

/) m—a [0 «a

Z,]' 'Zj and

_(T[ e

Q) - a

Amplitude at the origin is not defined.




8) arg(z.z, ... z ) = arg z,+argz.,+ +argz
arg z1 =argz,—arg z,

/2
9) e'° = cosb + isin®

10) (1 +i)? = 2i w3" =1
(1-1)? = -2i
11) (sinB +icosB)" = sinnB +icosnB only
when n =1 (mod4)




1) INTERGAL POWER OF IOTA, EQUALITY
OF COMPLEX NUMBERS

Q.1) If (&) 200 = 5 + jb

1+1

2 -1
1
0

b

b=0

b =1 Sol: (-i)?%° = a +ib

b=2 (i*)°° = a +ib
1=a+ib

1+0i=a+ib

a=1 & b=0
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2) The sum of the series i2+i4+i°+
terms is

sol: (2n+1)terms
number of terms) = -1
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Q.3) If (x+iy )" =2+ 3i, then 3x + 2y is equal to

Sol : X +iy=(2+3)
= -46+9i
3x+2y=-138+18
=-120
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Q.4) The value of ¥ ET} Nis
o
n=0

a) 9+6i b) 9-6i c)9+6i d) 9-6i
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Q.5) The complex number __ 2"+ (1 +{)*
(1+i0)" 2"

- n€ | Is equal to

a) 0 b)y2 c) {1+ (-1)}in  d){1-(-1)}i"
Sol: 2n + 2njn
onin - 2n

:ﬂ + N
i2n

=i[(-1)" + 1
I [( ) ] Vikasana - CET 2012




(II) Conjugate, Modules and Argument ol
complex numbers.

6) The argument of the complex number

T Sol: 13 -5i X 4 +9i
4 -9 491 4 +9i
il b) m c¢)m d)m = 97 + 97
3 4 5 6 o7
z= 1 +i
Argz = tan""1 =11/4

a)
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7)1f z=+3 + i, then the argument of z%e%lis
equal to

b) C) en/6

1T
6

Sol: 2argz +argeV3
2.11/6 +0
= T11/3

Vikasana - CET 2012




8) The modulus of the complex number z,such that

VARREIEN] and arg z = T is equal to

a) 1 b) 3 c)9 d) 4

Sol: V(x+3)2 +(y-1)2 = 1

and argz =T

y =0

X=-3& =Bkasana - CET 2012




9)The solution of the equation [Ef-z=1 +2i s

a) Sy b)c)3—2i d) 3+ 2i

2

Sol: Vx2 +y2 — X -iy = 1+2
VX2 +y2 —x=1&y=-2
VX2 +y2 =1 +X

X =

Z = —2i
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10) If% IS purely imaginary, then the value of

27,+327,
241=347
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Sol: 95z, = Iy
Mz,
z, = iy
;O

= (2 +3(11/5)iy
2 -3(11/5)iy

Hence c Is the correct answer
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12) The complex number sinx +icos2x and
Cosx -isin2x are conjugate to each other for

a) X = nT b) x = (n+1/2)1

c)x=0 d) No value of x.

Sol: sin x+icos2x = cosX -IsinZx
tanx =1 & tan2x =1
Which is not possible for any values of x

Vikasana - CET 2012




) If z = r [cose +isine] , then the value of
+ZIs

a) cos2e b) 2cos2e c) 2cose d) 2sine

Sol: z+Z =re® +re™®

Z Z rel® relt

= gi(20) 4+g-i(26)

= Cc0S26+isin26
+c0s20 -isin26

= 2Cc0s206




14) If z = re'®, then |e‘z =0

a) e'sin6 b) e'sin@ c) e'cos® d) e'cosb

Sol: z=r[cos®  +isinB]

iz=r[-sinB+icos0]
eiz=e-rsin6_ercosei

7 = e-rsine
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15) If (V5 +V3i )33 = 249z | then modulus of the
complex number z is equal to

a) 1 b) V2 c) 22 d) 4

Sol: 2992 =249 |7
1z|= 2
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Real and imaqginary piért of complex numbers

16) If z = z then

a) z is purely real

b) z is purely imaginary

c) Real part of z = imaginary part of z
d) z is a complex number.

Sol:z=z
y =0
Z = X Is purely real .
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17) The imaginary part of ee IS

a) 6 c) e°s%cos(sind)
0

b) ec°s%sin(sino) d) e
Sol: ecose +isin®

= e%59[cos(sinB)+isin(sinB)]
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18)Let z = 11 — 3i, If a is real numbers, such
1+ |
that z-ia is real, then the value of ais

a) 4 b) -4  ¢)7 d) -7

Sol:z=4 —-7i
Since z —ia is real
4 -71-10a Is real
If a =-7
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19)If z is a complex number such that Re(z) = Im(z),
then

a) Rezz=0 b) Imz?2 =0

c) Rez? = Imz? d) Rez? = - Imz?

Sol: z = x+iy
z°=(Xx2-y?) + 2xyi
Ifx =y
Rez? =0
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20) Real part of log (1 — iN3)

a) 1b)log2 c¢) -m/3 d) /2

Sol: log2e™3
= log2-11/3i
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B = .-::_‘E'.— & - ——— S — e
L. Q) ‘_ b B

AND ROOTS OF

DE MOIVRE'S THEORE]
UNITY

21) If z = cosra +isinra, where

N—
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a) cosa + isina b) cosa — isina
2 2
c) eio2 d) 3vVel

Sol: lim cisa(n?+n)

N—sco 2Nn?
=cisa(1)
2
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22) (sin® + icosB)!’ =

a) sin170 —icos1706 b) cos170 +isin1786
c) sin178 + icos170 d) cos170 - isin176

Sol: 4 |17 -1
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24) If a is the cube roots of -1 then

a)1+a+a°=0 b)a—a+1=0

c) o + 2a + 1 d)a?+2a-1=0

Sol:a3+1° =0
(a +1)(a%-a+1)=0
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1/+ COSTT + isin_\
8 8

1 + coSTT - ISINTT

(S

a) -1 b) 0 c)1  d)2

Sol: z =(cisr )%
8
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20) If w is a complex cube roots of unity, then
the value of

W +(U1/2+3/8+9/32+27/1 28+
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27) if iz* +1= 0 then z can take the value

a) 1+l b) cistr c) 1

\2 8 4

d) |

Sol: z* =i
Z =(cisTr/2)V4
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28) If x =a +B, y = aw + Bw? , z =aw? + Bw Where
w IS cube roots of unity, then value of xyz is

a) az+ 32 b) o — p?
c) a® + B3 d) a3 - B3

Sol: xyz = (a +B)(aw +Bw?)(aw? +Bw)

= (a +B)(a*-aB+B?)
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29) The complex numbers 1, -1, iV3 form a
triangle which is

a) right angled b) isosceles
c) equilaterial d) isosceles right angled

Sol: The given complex numbers are
represented by the points A(1,0),B(-1,0) &
C(0,V3)

AB=BC=AC=2
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30)If | z—2|= 2 represents a circle, then its
Z-3
radius is equal to
1 b)3 ¢)2 d)1
3 4 3

a) 1

SOI: z= x+iy
z-2|2 = 4'2-3 2
X2 +y? -20x +32 =0
3 3
Radius = 2 Vikasana - CET 2012
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31) Suppose z,, z, , z, are the vertices of an
equilateral triangle inscribed In the circle
Z| =2if z, =1 +iN3 and Z,,2, 2, arein
Clock wise sense, then z, is

a) 1 -3 b) 2 c) -1 + 3| d) -1 - V3]
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ampz.=amp(1+V3i) =11/3
ampz,= /3 -21/3=-11/3 & |z| =2
z,=2cis(-11/3)=1-i\3
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OTHER AND MIXED TYPES :-

32) (1+i)°+ (1-i)° =
a)2+i b) 2-10i c)-2+1 d)-2-10i
Sol: [(1 +i)?]° + [(1 -i)2](1-i)

-2 -10i
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33) If x+iy = 1
1 + cosB+isin®
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Sol: x+iy =

2C0s20/2 +2isinB/2cosb/2

= 1
2c0s0/2 [cosB/2 +isinB/2 ]

X =1 secb/2 cosB/2 =1
2 2
x%=1/4

: Vikasana - CET 2012
Henc c Is the correct answer.



34) If nis any integar , 1" Is

a)1,-1,i,-1  b)i -l ¢)1,-1

Sol:n=1,2,3,4, soon.
Then we get | 1, -1, 1, -
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37) The value of
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38) If w is a complex cube roots of unity then
Sin [(w'® + w?3) m— /4] is equal to

b)1i ¢) 1 RE

a)

1
\2 V2 2
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39) The square root of — 7 + 24iis x + Iy
then X
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40) The value of g2 "3 + gZm/3

a) 1 b) e? c) 2e2 d) iv3
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42) If 1 +icosa is purely real then s =
2 +1cos®

a) NTr £ 11/2 b) 2nTT £ T1/2

c)nmrx 1 d)2nmm T
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43) If a = cisa, b=cisp, c=cis y
and a + b +c =1
b ¢ a

Then ) sin(a —3) =

a)3 b)1 ¢ d) 0
2 2
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44) If |z2 -1 =yzy2 + 1, then z lies on

a) a circle b)x=0
C) a parabola dy=0
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45) The value of P%? + %0 + o883
i582 + i580 + i578

+

d) 2i
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46) The value of 2~ (sin21k — icos2T11K ) IS
11 11

a) 1 b) -1
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47) The common roots of the equations
73 +27°+ 2z + 1 =0 and 29 +z190 +1 =0
are

a)-1,w b)-1,w? c)w, w? d)1, w?
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48) The equation | (z-1)|2 4* (z+1) ‘ 2
represents on the argand plane

a straight line
an ellipse
a circle with centre origin and radius 2

a
b
C
d) a circle with centre origin and radius unity

)
)
)
)
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49) arg bi (b>0) is

a) b) /2
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50) For the +ve integer n, the expression

A

a)0 by 2"  ¢)2n  d)4"
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b) -3V3i c¢) N3 d) 3
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a)13  b) 13+i  ¢) 13- d) 12
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53) The additive inverse of 1 -1 is

a) 0+0i b) -1+i ¢c)-1—i d)1-i
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54) one of the value of

a) V3 + i b) -i
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55 (cos2e +isin2e) (cos75 +isin75) (cos10 +isin10)
(sin15 - icos195)
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56) Vi - V-i is equal to

a) tiN2 b) _1 c) 0

+i\2
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= X +1y then

a) x=3, y=1 b) x=1, y=3

c) x=0, y=3 d) x=0, y=0
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60) If z. = costT +isinTT, r= 1, 2,3 then
3r
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61) The value of logi' is

a) w b) -w? c) T1/2 d) -11/2
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63) Let z, w be complex numbers , suchthat
'z +iw =0 and argzw=Tr
Then arg z =

a) 5tr/4 b)m/2 «c)3m/4 d) /4
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64) If w is a complex cube root of unity,then
(3 + w +2w?)* equals

a) 1 b) w? c) 9w d)9w?
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65 The value of amp (i w) + amp (i w?)
where i = V-1 and w = non zero real
number

b) 11/2
d) -
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66) If x+1=2co0sB, &y + 1 =2 cos® Then 2cos(6 +P) =
X y

a) 1 b) xy +1__ c)(x+1 )(y+1)

xzxy Xy X y

d) xy —1
Xy
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67. If wis an imaginary cube root of
unity, then ( 1 +w -w?)’ =

a) 128w b) -128w c) 128w?
d) -128w?
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68). If a is the complex number such that
a? +a+1=0 then o®! is

a) 1
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69).The curve represents Re(z?) =4 is

a parabola

b) an ellipse

Cc) circle

d) a rectangular hyperbola.
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69).The conjugate of (1+21)(2-3i) Iis

a)-4 +i b) -4 — |

C) 8 +i d) 8 - i
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a)(0,2) Db)(-2,0) c¢)(0,2) d)(0,0)
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a) 8
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72). The value of \2i

a) 1+i b) -1- |
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/3)Let z=x+iy and z.z =0
Then

a) Re(z)=0 b) z=0
c) Ip(z)=0 d) z=-1
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74) If w# 1, the least +ve value of n, for
Which (1 +w?)" = (1 +w*)"

a) 1 Cc)3 d) 4
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75). The amp of (-i)°

a)-m  b)m C) T1/2 d)-11/2
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KEY ANSWERS

Q.28)
Q.29)
Q.30)
Q.31)
Q.32)
Q.33)
Q.34)
Q.35)
Q.36)
Q.37)
Q.38)
Q.39)
Q.40)
Q.41)
Q.42)
Q.43)
Q.44)
Q.45)
Q.46)
Q.47)
Q.48)
Q.49)
Q.50)
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Q.53)
Q.54) (&)
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