Complex Numbers

Marks: 60
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SOLUTION

(cos 20 — i sin 260)* (cos 46 + i sin 46) °
(cos 30 + i sin 30) 2 (cos 30 — isin 36) °

Q.1

Correct option: (A)
(cos 20 — i sin 20)* (cos 40 + i sin 46) °
(cos 36 + i sin 36) % (cos 30 — i sin 36) °

_2]4[(cos 0 + 7 sin 0)4]75
3]—9

_ [(cos @+ isin6)

[(cos @ + isin 0)3]_2 [(cos @+ isinf)~

_(cos @+ isin 0) ®(cosf +isind)

(cos O + isin6) " (cos O + isin )

= (cos @ + isin§) ® 201627
= (cos 0 + i sin §)™°
= cos 496 — i sin 490

Q.2 If a = V/2i, then which of the following is

correct?

Correct option: (A)

1/2
a=1+2i=+v2i? = \/i(cos%—kising)

ﬁ(cos%—kisin%) = \/§<

Q.3 Modulus of (g % gz

Correctoption: (A)
_ 5430y 53
5 — 30 5+ 3i

25 — 9 + 30¢
34

)is

5 + 3
5 — 3

L
17

+ {4000 —

.. Modulus = \/(

Q4

PP+id+...

Correct option: (D)

i2+i3+ .., 44000

=i+i2+id+ . +i4000 4

— (l + 12 + 13 + l4) + .+ (13097 + 13098 + 13099 +

{4000y _

=0+...

=i

+0-1i

Maths
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Q.5 Ifzis purely real and Re (z) < 0, then Arg
(z) is
Correct option: (B)
If z is purely real and Re(z) < 0, it means z is a
negative real number. In the complex plane,
negative real numbers lie on the negative real axis,
which makes an angle of n radians with the
positive real axis. Thereforeythe argument of z is
.

Q6 Ifx=1-iv3;thenx3<x*>+2x+4=

Correct option: (A)

x=1-iv/3
2
(= 1)R= (—z\/§> >x2-2x+4=0

XX+ 2+ A= (P -2+ A)(x+ 1)

=0)(x+1)=0
Q.7 ( 1 - 3')<3—|—4z:>=
1 — 22 1+ 4 2 — 43

Correct option: (D)

1 3 3+ 41
1 — 2¢ 1+ 2 — 43
(1+2z 3—31)(6—16+12z+81)
12 + 22 12 + 12 22 4+ 42

(2+4z+15—15z)( 1+2z>

(17 — 114)(—1 + 24) _ 54451
N 20 20

1

4

9

Z’L

334
) ,

Q.8 iv3

2

Ifi=\/—1,then4+5< 5

(505 -

Correct option: (C)

AT B

V3
2

V3
2

2T 2

) 365




=4+ 50)334 + 3(0365

=4 + 50 + 302

1 V3 1 V3
‘4+5<‘5+”7r)+3<—5"7?)
=iv3

Q.9 The value of (1 + i)+ (1-i)®is
Correct option: (A)
1 +0)°+@-0)%=[A+D)P+[(1-1)7P
= (2i)° + (-2i)°

=(8-128)i°
=0
1
Q.10 The value of ! + ==
l+m  1+w

Correct option: (B)
14w +14w 1

i) (1) (P w) &

1
w3

Q.11 a + ib form of the complex number
1+37,
-is
2-+31
Correct option: (B)
143 (1+34)(2—-3%) 2+3i+9
243 (2+34)(2—39) 449
11 . 3 .
T13 13"
1+1i)?
Q12 Ifa>0andz=u,(i=\/—1)has
a+1
gnitud 2 then z'i It
magnitude —, then z'is.equal to
V5
Correct option: (B)
(149 26
2- a+i a+#i
_ 2i(a—1)
(a+1i)(a—1)
2 + 2ai .
- (12+1 (1)
2 4 4a? 4
|Z|: = 5 + 2:_
VB (a?+1)° (a241)" 5

=20 + 20a2 = 4(a* + 2a% + 1)
=4a*-12a°-16=0
=a*-3a2-4=0
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=@ -4)(a*+1)=0

=sa2=4anda’=—

=a=2 Ira>0]
()=z=2 + =i
i)y=7z 3 51
_ 2 4
Zz=— — —Ii
5 5

Q.13 The square roots of — 2i are

Correct option: (D)

Letx +iy=+v—21

= x> — y? + 2xyi = -2i

2_y?=0and 2xy = -2

X
Solving these equations; we get
x=1l,y=-landx=-1,y=1

.. Square rootsare 1 =i, —1 +1i.

Q.14 Thevalue of(1 + i) (1 —i)’ is
Correct option: (B)
@+ @)’ =1 +i 1 -1 -i)?
=(1#1)°(1-2i-1)
=32 (-2i) = —64i

Q.15 Ifa,= in2, n € N, then

a; taz tas t..tap=

Correct option: (A)
. 2 . . . . . .
a, = 1n a1 =1, a3 = 19 =1,a5 = l25 = 1,...., dy5 = 175
— {5625 — §

J.ap +ag+ast..taypg=1+1i+...38 times = 38i.

Q.16

3+2isinf
1-2isin6
Correct option: (C)
(3+2i sin 0) (1424 sin 6)
(1—2isin 6)(1+2isin )
_ ([ 3—4sin% +i (

will be real, if 6 =

Letz =

8sin O
1+4sin’6

1-+4sin6
Since it is real, therefore Im (z) = 0
8sinf _
1+4sin’0

=sinf=0=20=nm,n € Z

3+ 2isinf
Q.17 ﬂ will be purely imaginary, if

1—2isiné

0=

Correct option: (C)
3+ 2isinf
+—Z,STH will be purely imaginary, if the real
1—2isinf

: . 3 —4sin’0
part vanishes, i.e., — =

1 + 4sin“6



= 3 — 4sin’0= 0 (only if O be real)

)

™

3

)

™ . .
=nm £ 3 where n is an integer

= sin 0=+ ? =sin (:i:

™

=>0=n7r+(—1)"(i3

Q.18 Ifz, =
Correct option: (A)
iand z, =3 —4i

Z-27, = (7+1)—(3—4i)

=4+ 5i
3 —9
If| 2 9
10 9 i
Correct option: (D)

-9 1

2 9 -1

10 9 l

Applying Ry — Ry + Ry, we get

32+2 0 O

2 9, —1
10 9 1
= (3i 4+ 2)(9:* + 9)
=(3i4+2)(—9+9)

7-iand z; =3 + 4i, then z,— 2,=

Z,=7+

..Zl—

1
—1|=x+iy, then

Q.19

3¢

=0
.x=0,y=0
20 Z
Q20 7 =2+iand Z,=3diand 2= a+
Zs
bi, then the value of —7a+ b is (where i =
v —1anda, b €R)
Correct option:(B)
21:2+i, Z2=3—4i

Z1=2—i , Zy=3+4i

Zy _2-i
7,  3+4i
_ 2-9)B-4)
(3 4 41)(3 — 4i)
6 — 8 — 3i + 4i®
(3)? — (40)?
6115 —4 .
9T 16 Wit =-1]
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+ bi =
a+bi 5%
2 —11
17957 s
2 11
Now-7a+b=—-7— | - =
ow —7a 7( 5% ) 5%
_—14-11
25
25
Q.21 Ifz=1-i, then the multiplicative

inverse of z? is (where i = /—1)
Correct option: (D)
Given,z=1-1iandi=+/—1
Squaring on both sides, we get
2=(1-iP41-Ri+i¥=1-2i-1=-2i
Since, itiS a multiplicative identity, therefore
mu]tiphcative inverse of z°

X_: 3 i

—21 —942 = 7

Q.22 If o is a complex cube root of unity, then
149 + 150 4+ 151 =
Correct option: (A)
o149 + 150 4 151 = 149 (1 4 gy + 2) =
0

149 (0) —

Q.23 Ifz>+2z+1=0 then

1?2 1?2
(z3 + —3) + <z4 + —4) — where
Z z

z = w = complex cube root of unity

Correct option: (C)
Z is a complex cube root of unity
2=1 ..(0)
and1+z+22=0
L2+ 1=—2 L(i)

Consider,

1?2 1)\?2
3 4
(Z +?) +(Z +;>
1\ 2
:<1+T> +(z3-z+

172
4+ {z +;] ...[From (i)]

1

2.z

;



2 2
4 {z +1}
z

=4+ {—} ...[From (ii)]
z

=4+ (1)
=5
1 _ .
Q.24 If T a + ib, then
Correct option: (B)
1 1
1+  1+3i+3°+8
_ 1
T 2(-1 + 4
)
T o2(-1 + i) (-1 —i)
_ 1
2(1 — %)
A
4
| - -1
Sa=-—andb=

Q.25 The value of

2-582 + 2-580 + 7:578 + ,L-576 + ,L-574

— 1=

Correct option: (B)
,[:584(2'8 +’L6 +’I/4 _'_712 + 1)

-1
i574(i8+i6+i4+i2+1)

= -1
i574

=il0l_1=-1-1=22
Q.26 The locus of the points represented by |z
+ 3|-|z — 3| = 6, where z is'a complex
number, is ....
Correct option: (D)
|z+3|—|z-3|=6
= |x+iy+3[—|x+iy-3|=6

= |x+3+iy—-|x—3+iy|=6
=>\/(m+3)2+y2—\/(m—3)2+y2:6

=24/ (x+3)2+1y2=6+4/(z—3)? +¢?
2
= (x+3)%+y*= (\/(w—3)2+y2+6>

zyZO

It is a equation of X—axis

Q.27 If a and B are imaginary cube roots of

1
unity, then value of a + B + — is

af
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Correct option: (A)

It is given that,

a and [ are imaginary cube roots of unity.

Leta=wand f} = o°.

2

1
Now, a + 3 + —

af
1

2

=0t + —m4@M88

(w)(w?)

1
=D+ — [V 1te+e?=0]
w

= 1+1=0 ..[ &>=1]

.28 / b
Q Ifp+iq= u,where P,g,a,b,c, d
c $ud

€ R, then' (p?>+.¢%)% =
Correct option: (B)

. a-+1ib

P*id7 c+1d
./ atibl
=p+iq|"= m

(VT @) - YLt

= (p2 —|— q2)2 =

Vet +d?
a®+ v
2 + d?

3—-2

3+ 27
Q.29 Modulus of< + Z) is

(

Correct option: (A)

3+2i\ [(3+2 3+2i
3—2t 3—2 3+2i

9-4+12¢ o5 .
- =+
13 13

5\2 12\ 2
Modulus ={/ [ — — ) =1
odulus \/(13) +<13>

Q.30 (cos 30— sin 30)*(cos 40+isin 46) > _

(cos 56-+i sin 56) " (cos 560—i sin 56) " a
Correct option: (B)

(cos 30—i sin 36)%(cos 46+ sin 46)

(cos 50-+i sin 56) 2 (cos 560—i sin 56) "

__[(cos 0+isin 0)73]2 [(cos 6+isin 6)

473

-7

]
[(cos 6+i sin 9)54_2 [(cos 0+isin ) °]
(cos 6+isin ) " (cos 6+i sin 0)

—12

(cos O+isin8) " (cos f+isin 6)*

(
(

S i\ —6— 12410 35
cos + isinf) *

cos 0 + i sin §)" 43

(

12
13

)






