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Letter from the Research & Development (R&D) Department

Dear Respected Educators,

It gives us great pleasure to present the sample chapter of our newly developed
notes for the academic session 2026-27.

These notes have been prepared with dedication and careful planning by our
Research & Development team in line with the latest curriculum
requirements.

Designed to meet modern educational standards and student needs, these notes
include accurate textbook solutions, additional questions, exam-focused
practice material, and clear explanations to support excellent results.

We believe that quality guidance and smart preparation lead to student
success. Therefore, these notes aim to help students excel academically and
compete for top positions.

We are pleased to share this first chapter so your institution may begin
planning and preparation while the complete books are being finalized.

We sincerely hope these notes will prove valuable for your teachers and
students. Your trust continues to inspire us to maintain the highest standards
of educational excellence.

With best regards,

Ziyad Khan
Principal

Research & Development Department
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1. Complex Numbers

3. Complex or Argand Plane

N
COMPLEX NUMBERS

2. Algebraic Operations on Complex Numbers

4. Modulus of a Complex Number
5. Finding Real and Imaginary Parts of Complex Number
6. Solution of Simultaneous Linear Equations with Complex Coefficients )

Q. Who discovered the complex numbers
and when? 10301001
Ans. The idea of complex numbers first
emerged in 16M century, when Italian
mathematician Gerolamo Cardano discovered
that equations could still be solved when
they involved the square root of negative
number. In the 18" century, Carl Friedrich
Gauss (German mathematician and astronomer)
expand this early idea.

Q. Define a complex number.
Ans. Complex Number

A complex number is a number expressed in

10301002

the form x+iy, where x and y are real
numbers and i is the imaginary unit, defined
by i=+/-1 and i’ =—1.

1B )RR Simplify the following:

@) i’ (i) (iii) 77 @iv) i ”
(@) i'=ixi 10301003

=(i2)3><i=(—1)3><i:—lxi:—i

(i) * :(i2 )4 10301004
=1y =1
(i)' =i""xi 10301005
=() xi=(-1)'xi=1xi=i
o 1
(iv) i === e 10301006
_ 1 B 1 1
(ZZ)IZXZ (—1)12)(1 1><l
1 1 i i i
=—=-—X-=—=—=—]
i1 it -1

Q. What are the real and imaginary parts
of a complex number? 10301007
Ans. A complex number is of the form

x+iy(or x+yi), where x and y are real
numbers, x is called the real part and y is
called the imaginary part of the complex
number.
It is customary to denote the standard
rectangular form of a complex number x+iy
as z and we write x=Re(z) and y = Im(z).
For example, Re(S = 7i) =5 and Im(S - 7i)=—7.
Q. Under what conditions, a complex
number is pure imaginary and real? 10301008
Ans. A complex number is of the form x+iy
(i) If x=0, the complex number is said to
be pure imaginary.
(i) If y=0, the complex number is said to
be real.
Q. Discuss the equality of two complex
numbers. 10301009

Ans. Equality of Complex Numbers

Two complex numbers and

Z, =X, + 1y
z, = x, + iy, are said to be equal if and only
if Re(z)=Re(z,) and Im(z)=Im(z,) i.e.
X=X, and =Xy

then

For

a=-2,=5.

example, if a+if=-2+5i,
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If (2x—1)+(y+4)i=5+7i,

then find the values of x and y. 10301010

Given that
(2x—1)+(y+4)i=5+7i

Since the two complex numbers are equal,
their real and imaginary parts must be equal.

2x—-1=5
2x=5+1
2x=6
6
xX=—
2
x=3

L{MATHEMATICS-10

y+4=7
y=T-
y=3

4

EXERCISE 1.1

1. Simplify the following:
i)
iszfxiz(ffxiz(—nzxi
=Ixi=i
(ii) i'°
i =(2) =(-1)
=1
(iii) (i)
()" =

10301011

it =—1

10301012

it =—1

19
10301013

10301014

— it =—1

A1 o5
EVi 1 +1

A1, -5
1 +1

00 - 4 .
=1 X1+1 X1

=(&) xi+() xi
(1) (=1 i

(—l)xi+(l)xi

=—i+i=0
2
Vi) (i +° +i +1)

2
[i“+i3+i2+i]

=[(i2)2+i2xi+i2+z}
=[(=1)" +(-1)x i+(—1)+iT

.8 1-5
1

5
|:l

10301015

it =—1

2

10301016

it =]

10301017




(viii) " x i

-13 -29
1 X1

-13+29
=1

::i42
=(#? )21 =(-1)"
=-1

2. Write in terms of i.

() 2++-4
2+-/-4
:2+1/4x(—1)
=2+\/Z><\/—_1
=24+/2°xi
=2+2i

(i) 3-v-7

3--7
:3—4/7><(—1)
=3-7x~-1
:3—\/7><i
=3-4/7i

(iii)§+\/_5?
2, V-6
55

2 J16x(-1)

5 5

10301018

10301019

N1 =i

10301020

wA-l=i

10301021

“AaW: C{MATHEMATICS-10
1

2 X
=4
5 5
2 .
2 V# Sy
5 5
2 4,
=—4—i
55
(iv) V2 —/-3 10301022
Solution:
N
=J2- 3x(-1)
=2 -3x-1
=23 em1=i
3. Find the values of x and y.
(@) (2x+5)+(y-3)i=1+2i 10301023

(2x+5)+(y-3)i=1+2i
By comparing real and imaginary parts of
both sides, we get
2x+5=1 ... (1)
y=3=2 ... (i1)
From equation (i), we have
2x+5=1
2x=1-5
2x=—4
4
2

X

Now, frg)cn_l equation (ii), we have
y—3=2
y=2+3
y=35
So, x=-2, y=5
(ii) (3x+2)—(4-y)i=5+3i 10301024
(3x+2)—(4-y)i=5+3i
By comparing real and imaginary parts of

both sides, we have
3x+2=5 ... (1)



mmUNIQUE NOTES o G

7oNlQg
)
Al

x
o

From equation (i), we have
3x+2=5

3x=5-2
3x=3

X =

W | W

x=1
From equation (ii), we have:

—(4-y)=3
—4+y=3
y=3+4
y=7T
So, x=1, y=7
(iii) (2+i)x+(1-2i) y =3+4i
(2+i)x+(1-2i) y=3+4i
2x+xi+y—-2yi=3+4i

10301025

2x+y+xi—2yi=3+4i
(2x+)ﬂ+(x—2y)#:3+4i
By comparing real and imaginary parts of
both sides, we get

2x+y=3

x=2y=4
Multiply equation (i) by ‘2’ and Adding in
equation (ii), we get

4x+ 24 =06

x— fy=4

5x=10
_10
5
x=2

Put x =2 in equation (i), we have

2(2) +y=3

4+y=3

y=3-4

y=-1
So, x=2, y=-1

X

c
Y=

T &

b

<
D
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Q

~_

iv)(1=i)x+(2+i)y=4-i

(1—i)x+(2+i)y=4—i
X—xi+2y+yi=4—i

10301026

X+2y—xi+yi=4-i

(x+2y)+(—x+y)i=4-i

By comparing real and imaginary parts of

both sides, we get
x+2y=4
—x+y=-1

Adding equation (i) and (ii), we have

+2y= 4
%f+y:—l
3y=3
3
’=3
y=1
Put y =1 in equation (i), we have
x+2(1)=4
x+2=4
x=4-2
x=2
So, x=2, y=1
(v) (Bx—1)+(2y-3)i=8+7i

(3x—1)+(2y—3)i =8+7i
By comparing real and imaginary parts of
both sides, we get
3x—-1=8
2y=-3=7
From equation (i), we have
3x-1=8
3x=8+1
3x=9

10301027

X =

W W | O

X =

IIIIIIIIIIIIIII.I.l.llllllllllIIIIllIlllllllllllllllllllJII:!:IIllllllIlllIIlIllllllllllllllllllIlIIlIIIIIIIIIIIIIIIII
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From equation (ii), we have

2y-3=17

2y=T+3

2y=10

10

Y7

y=35
So, x=3, y=5
Q. What is the scalar multiplication of
complex numbers? 10301028
Ans. Scalar multiplication of Complex
Numbers
If z=x+iy and ke R, then we define

kz = (k) + (k)i or ko+i(ky)

The following diagram shows 4z for
1
k:—l,2,2
& [ m )
z
0 Re>
k=-1
" —z J
(i) ( I )
2z
\ ) k=2 Re )
Gii) | it )
1,
2
o 1 Re”
k= 2

B

L

v

N

‘c

Sno\Y
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Q. Describe the addition of two complex
numbers. 10301029
Ans. Addition of Two Complex Numbers

If z =x+iy, and z, =x,+iy, where x,

x,,y, and y, e R, then

z,+z, :(xl+iy1)+(x2+iy2)
:(x1+x2)+i(yl+y2)

When z = x, +iy,, and z, = x, +iy,, thenby

the parallelogram law of addition,

z,+z, =(xl+x2)+i(y1+y2)

Ve

N

z, tz,or
(X, T x50, T 1,)

Im

- -
-

-

--

z(x, 1)
Re

Q. Who formulated the algebra for
complex numbers? 10301030
Ans. History

The fundamental rules for addition,
subtraction, multiplication and division of
complex numbers were formulated by the
Italian mathematician Rafael Bombelli
(1526 — 1572). He is widely recognized as
the first to establish a systematic algebra
for complex numbers.

[T LR Add (3+4i) and (5-2i)

(3+4i)+(5-2i)
=(3+5)+(4-2)i
=8+2i

Q. Describe the

o

10301031

subtraction of two

complex numbers? 10301032
Ans. Subtraction of Two Complex
Numbers

If z =x+iy and 2z, =x,+iy,, where

X, X,, ¥, ¥, € R, then
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z,—z, =(x1 -|—iy1)—(x2 +iy2)

474 :(xl _x2)+i(y1 _yz)

Z,—2z,=2Z +(—zz)

Following figure shows the subtraction of two

complex numbers.
( 4

N
Im

“z,—2z, Or
(xl — X W _yz)

.

\

Example 4:F3001 ) INE

(i) (8+2i)—(5-6i)
(8+2i)—(5-6i)
=8+2i—-5+6i
=(8-5)+(2i+6i)
=3+8i

(i) (4-3i)—(2-5i)
(4-3i)-(2-5i)
=4-3i-2+5i
=(4-2)+(-3+5)i
=2+2i

Skilled Practice
Q.If z,—z,=4+6i and z,=3-2i Find z,.

Given: z,—z,=4+6i,z,=3-2i
z—(3-2i)=4+6i

10301033

10301034

10301035

z,—=3+2i=4+6i
z,=443+61-2i
z,=T+4i

B

N

Ly,
e
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Q. Describe the multiplication of two
complex numbers. 10301036
Ans. Multiplication of Two Complex
Numbers

Let z, = x, +iy,,z, = x, + iy, , then

2,2, :()c1 +iyl)(x2 +iy2)

=)c1(x2 +iy2)+iyl(x2+iy2)

= XX, + X, y,l + ylxzi—i-izyly2 it =—1
= (xlxz - y1y2)+i(x1y2 + ylxz)
(i) Simplify: (3—4i)(5-6i) 10301037

(i) If z, =2+3; and z, =4+ 7, then find

2,2, - 10301038
(i) (3—4i)(5-6i)
=3(5-6i)—4i(5-6i)
=15-18i—20i + 24/’
=15—-(18+20)i+24(-1) [=i’=-1
=15-38i—24
=(15-24)-38i
=-9-38i
(i) zz,=(2+3i)(4+7i)
Using
(xl+iy1)(x2+iJ’2):(x1x2_y1y2)
+i(x1)’2+y1x2)

lezz(2><4—3><7)+i(2>< 7+3><4)
=(8-21)+(14+12)i
=—13+26i

Q. Describe the division of two complex

numbers. 10301039
Ans. Division of Two Complex Numbers

Let z, = x, +iy,,z, = x, + iy,

4
Now, —L=
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:xl+iylxx2—iy2 _15i-5
X, +iy, X,—iy, 9+1
_ xlxz_ix1y2+iy1x2_i2y1y2 = 155
= 2 . \2 10
x,) —(iy
XX +Eyic)—i§cy2)+yy —Ei—i
_ M 1 22 122 12 | 100 10
xz +y2 3 1
_ (v +yp)+i(yix, - xy,) B3
X+, 1 3.
. =—— &
:(x1x2+y1y2)+l(y1x2_x1y2) 2 2l
X, + v, X, +ys 2. Find the complex number z: if
Skilled Practice Zan 3 W 10301041
A 241
1. Simplify: 10301040
P9
(1+21j( ;
2+1) z .
3—i —‘=3—l
2+i

z=3(2+i)—i(2+1i)

(1+2i)(2+i) z=(3-i)(2+1)

3—-i
C(1+2i)(2+1) z=6+3i-2i-1
3 6t i—(— R
C1(2+i0)+2i(2+i) z 2+f (1 ) .
= 1 z= +z'+
:2+i+4i+2i2 z=T+i .

3—i Express 374 i the form of

2+5i+2(-1) - ) ‘ 5-7i
ERNENY ) vit=-1 X+iy or x+yi. 10301042
2+5i—£
R 3+4i

3—i
_Si 3+i 5-7i
3 3+)i _3+4ix5+7i
_5i(3+i C5-7i 5470

(3-i)(3+1) _ 15+21i+20i+287
s (57 -0y

3) —i .
T =15+24511+4§$2(—1) e
. = — l
_15i+5(-1) e a— 15+41i-28

9-(-1) ) 25-49(-1)
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13441

25449
13441

74
-13 41.
=—+—1

74 74
Q. State the closure properties of complex
numbers. 10301043
Ans. Closure Property
w.r.t Addition:
For any two complex numbers z, and z,,

the sum z, + z, is also a complex number.

w.r.t Multiplication:
For any two complex numbers z, and z,,

the product z z, is also a complex number.

Q. State the commutative properties of
complex numbers? 10301044
Ans. Commutative Property

w.r.t Addition:

For any two complex numbers z, and z,,

zZ,+ 2z, =2,+ 2
w.r.t Multiplication:
For any two complex numbers z and z,,

212, = 7%

Q. State associative properties of complex
numbers. 10301045
Ans. Associative Property

w.r.t Addition:

For any three complex numbers z,,z, and z,,

(zy+2,)+2z,=2,+(z,+2,)
w.r.t Multiplication:
For any three complex numbers z,z, and z,,

(2122)23 =z, (2223)

Q. State the additive identity of complex
number. 10301046
Ans. Additive Identity of Complex Number
There exists a complex number 0 = 0+ 0i
Such that, for every complex number z,
z+0=0+z=z

The complex number 0= 0+ 0i is known as
additive identity.

c
Y=

N
gl
2N,

SN

%

<
D
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Q. State the multiplicative identity of
complex number. 10301047
Ans. Multiplicative Identity of Complex
Number

There exists a complex number 1= 1+ 0i such
that, for every complex number z,

zxl=Ixz=1z

The complex number 1=1+0i is known as
multiplicative identity.
Q. State the additive inverse of a complex
number. 10301048
Ans. The Additive Inverse
For every complex number z there exists a
complex number —z such that,

z+(—z) =(—Z)+z =0.
—z is called the additive inverse of z.
Q. State the multiplicative inverse of a
complex number. 10301049

Ans. The Multiplicative Inverse
For any non-zero complex number z, there

exists a complex number w such that,
zw=wz =1
w is called the multiplicative inverse of z,

and it is denoted by z~', here w=z".

Q. State the distributive property of
complex numbers. 10301050
Ans. The distributive  property  of
multiplication over addition is given below.
For any three complex numbers z ,z, and z,,

Zl(z2 + 23) =2z, +2,2Z,
and (zl +z, ) 2, =22+ 2,2,

IR el IR If - = -7 —4i, then show that
z+0=z. 10301051

z+0=(-7-4i)+(0+0:)
=-T7-4i+0+0i
=-T7—-4i=z
It shows z+ 0=z (0 is the additive identity)
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Verify the multiplicative
identity for z=3-2i. 10301052

zx1=(3-2i)(1+0i)
=3+0i-2i—0i’
=3-2i=z
le:(l+0i)(3—2i)
=3-2i+0i-0i’
=3-2i=z
Hence, verified that zx1=1xz=z
Find the additive inverse of
z=T7-10i.
z=7-10i
Additive inverse of z=-7+10i

Because z+(—z)=(7-10i)+(-7+10i)

'~
3
x
o

10301053

=7-10i-7+10i=0

c
~

|
\

,

\il,

b

<
D

L{MATHEMATICS-10
<

1€ )RR Find multiplicative inverse of
4-3i. 10301054
ST et z=4—-3i (given)

Then, z™' = l
z

r 1
z =
4-3§
4+ 3
(4-30)(4+3i)
__ 4+
(4) =(3i)
_ 4+ 3
16— 9i*
__4+3
16-9(~1)
o 4+3i
Z =

16+9
o 4430
Z =

25
a4 3
z

= —4 —
25 25

EXERCISE 1.2

1. Simplify and write in the form a + bi:

(i) (2+5i)+(3-zi)
(2+5i)+(3-zi)
=2+5i+3~zi
=2+3+5i—zi
:5+(5—Z)1'

(i) (16—3i)+(9+2i)
(16-3i)+(9+2i)
=16-3i+9+2i
=16+9-3i+2i
=25-i

(i) (9—2i)—(7-3i)
(9-2i)—(7-3i)
=9-2i—7+3i

10301055

10301056

10301057

=9-7-2i+3i
=2+1i

(iv) (11+91)—(9-7i)
(11+9i)—-(9-7i)
=11+9i-9+7i
=11-9+9i+7i
=2+16i

) (3+4i)(2-3i)
(3+4i)(2-3i)
=3(2-3i)+4i(2-3i)
=6-9i+8i—12i°
=6-i—12(-1)
=6-i+12
=18—i

10301058

10301059

.l.I.l................IlIIIlIIIIIIIIIIlllllII!!IIlllIllllI-.l............l.l.l.lllll.l.l.
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(vi) (5—2i)(3—4i)

(5-2i)(3—-4i)

10301060

=5(3—-4i)-2i(3-4i)
=15—-20i - 6i+38i’
=15-26i+8(-1)  |wi=-1
=15-26i-8
=7-26i
(vii) (3—5i)+(2—4i)
(3-5i)+(2—4i)
_3-5i
2-4i
_(3-51) (2+4)
(2-4i) (2+4i)
3(2+4i)-5i(2+4)
(2) - (4)

'.‘(a+b)(a—b)=az—b2

10301061

_ 6+12i—10i—20/"
4-16i°
_ 6+2i—20(-1)

.2
= it =-1

4-16(-1)

_6+2i+20
4+16
_26+2i
20
26 2.
=—+—1I
20 20
13 1.
=—+—1I
10 10

L{MATHEMATICS-10

(viii) (5+2i)+(6—3i)

(5+2i)+(6-3i)

10301062

_ 5(6+3i)+2i(6+3i)
(6) =(3i)’

'.'(cl+l))(¢1—b)=czz—b2

_30+15i+12i +6i°
% 36— 9
_30+27i+6(-1) e
36-9(-1) '
304276
3649
24427
- 45
24 27
:4_5+El
8 3

=—+—i
15 5

2. Write additive
complex number:
(i) 3+2i

Let z=3+2i

Additive Inverse of z=—z=—(3+2i)
—z=-3-2i
(i) 4-3i
Let z=4-3;
Additive Inverse of z=—z=—(4-3i )
—z=—-4+3i

inverse for each

10301063

10301064

.l...l................llIIIlIIIIIIIIIlllllJIII]IlllllIllll-.l............l.l.l..llllll.ll
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EiiiES— 7i
Let z=5-7i
Additive Inverse of z=—z=—(5-7i)

—z=-5+T7i

'~
3
x

10301065

. =2 5.
iv) —+—i
(iv) 3 T2
Solution:

Let z=_—2+§i
3 4

10301066

Additive Inverse of z=—-z = —{%2 + %i }

25,

—z=—=——i
3 4
3. Find multiplicative inverse for each
complex number:

(i) 4+5i 10301067
4+ 5§
Let z=4+5i
Then, z‘lzl
zZ
] 1
z =
4+ 5§
1 4-5i
= X
4+57 4-5i
_ 4-5i
(4+50)(4-5i)
__4-5
(4) -(5i)
‘.'(a+b)(a—b):a2—b2
__4-5
16— 25>
4-5i -
=— =-1
16-25(-1) :
_ 4-5; :4—51'
16+25 41
a_ 43,
41 41

[
e
z
e)

NIQY
)
)
L,
Sno\Y

<
Y4
Al

b

c)
&

EiiE 6+ 2i

Let z=6+2;

Then, z7' = 1
zZ

o 1
z =
6+2i

1 6—-2i
6-2i

= X
6+2i
6—2i

L{MATHEMATICS-10

10301068

(6+2i)(6—2i)

6—2i

(6 ~(2)

'.'(a+b)(a—b)=az—b2

6-2i
36— 4
o 6-2i
- 36-4(-1)
6-2i

C36+4
_6-2i

Let z=7-3i

Then, z ' = 1
2

z! !

T 73
1 T+3i

= X
7-3i T7+3i
7+ 3i

(7-36)(7+3i)
7+3i

(7)"=(3i)°

10301069

'.‘(a+b)(a—b):a2—b2

.II.l..l...............llIIIlIlllllllllllllII[:::::LlllllIIlIlIllllll..l..l.l.l.l.llllll.l..lll
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_T+3i 4. If 2z =2+5i,z,=1-3i and z, =2+,
49-9° then verify that
O T+3i N D z+z,=2+z 10301071
39901 L=

730 Given that: z =2+ 5i,z, =1-3i
_T7+3i =(2+5i)+(1-3i)
58 =2451+1-3i
L7 3. =3+2i ... (1)
TRETS RHS.=2z,+z

(iv) /5 — 4i 10301070 =(1-3i)+(2+5i)

—1-3i+245i

Let z=+/5-4i =342 e, (i)

Th ., From (i) and (i1)

T 2 L.H.S.=R.H.S.
Z
N z,+z, =z, +z,. Hence proved.
= J5—4i (ii) z,z, = z,z, 10301072
1 J5 + 4i Solution:
= \/§—4iX\/§+4i Given that: z =2+ 5i,z,=1-3i
J5 4 4i LHS. =zz,
(V5 4i)(V5+ 4i) =(2+5i)(1-3i) |
\/§+4. =2(l—3z)+51(1—3z)
:2—’2 =2-6i+5i— 15
(V5) ~(4) =2-i-15(-1) P =—1
(a+b)(a-b)=a’-b’ =2-i+15
17— e, (i)
_5+4i RHS. =2z,
.2
5:/16’ . =(1-3i)(2+5i)
_ VA 2=_1 = 1(2+5)-3i(2+5i)
5-16(-1) ]
=2+5i—-6i—15i
5+ 4i >
= 5116 =2-i-15(-1) it =—1
J5+4i =2_ZT15 3
= =17-i ... (i1)
\/_2 1 From equation (i) and (ii), we have
SN 4 L.H.S.=R.HS.
21 21 z,z, = z,z,. Hence proved.

H_
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(iii)(Zl+Zz)+Z3 =z Jr(z2 +Z3)
Given that: z, =2+51,z, =1-3i,z, =2+i
L.H.S. =(Z1 +Zz)+Z3
=[(2+5i)+(1-3i) |+(2+i)
=(2+5i+1-3i)+(2+1i)
=34+2i+2+i
=5+3i

R.H.S. =zl+(zz+z3)
=(2+5i)+[(1—3i)+(2+i)]
=(2+50)+(1-3i+2+1i)
=2+5/+3-2i
=5+3i

From equation (i) and (ii), we have
L.H.S.=R.H.S.

(z,+2z,)+z, =2z +(z, +2z). Hence proved.

10301073

(iv)(2,2,) 2, = 7,(2,23) 10301074

Given that: z, =2+5i,z, =1-3i,z, =2+1i
LHS. =(z2,)z
= [(2+50)(1-3i)](2+i)
= [2(1-3i)+5i(1-3i)](2+i)
=(2-6i+5i—15i")(2+i)
=[2-i-15(-1)](2+i)
=(2-i+15)(2+1)
=(17-1)(2+1i)
=17(2+i)—i(2+i)
=34+17i-2i—i’

it =1

=34+15i—(-1)

=34+15i+1
=35+15i

L{MATHEMATICS-10

=2(5-5i)+5i(5-5i)
=10-10i +25i — 25/
=10+15i-25(-1) [-i=-1

=10+15i+25

=35+15i
From equation (i) and (ii), we have
L.H.S.=R.H.S.

(z,2,) 2, = z,( 2,2, ). Hence proved.
v) z Jr(—zl):(—zl)+21 =0

10301075

Given that:
z,=2+5i
—z,=—(2+5i)=-2-5i
Now,
z+(—z)=(2+5i)+(-2-5i)
=2+5i—-2-5i
=0 (1)
Also,
(=z,)+z =(-2-5i)+(2+5i)
=-2-5i+2+5i
=0 (i1)

From equation (i) and (ii), we have
Z +(—Zl)=(—Zl)+Zl =0

Hence proved.

.II.l..l...............llIIIlIlllllllllllllll[:::::llIIIlIIlIlIllllll..l..l.l.l.l.llllll.l..lll
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x

1+i)°
5. If @: x+iy, then find the values

2—i
of x and y.

(l+i)2 =Xx+iy
2—i
1P+ +2(1)(7)
2—i

10301076

=x+iy

'.'(a+b)2 =a’+b*+2ab

1+(=1)+2i
2—1i

1420
2-i g

=x+iy

By comparing real and imaginary parts of
both sides, we have

Sx=2, y=2
N 4 5

o

Q

6. If (2x+ yi)(1—i)=4+2i, then find the
values of x and y.

(2x+iy)(1-i)=4+2i
4+2i

1—1i
(4+2i)>< (1+i)
(1-i)  (1+i)
4(1+i)+2i(1+1)
(1) =(i)

'.'(a+b)(a—b):az—b2

10301077

2x+iy=

2x+iy=

2x+iy =

. A+4i+2i+ 27
2x+iy= >
1=
4+6i+2(-1
2x+iy:l—() iP=-1
1=(=1)
. 4+6i-2
2x+iy=
1+1
2x+iy:2+6l

2x+iy—g+éi
2 2

2x+iy=1+3i

By comparing real and imaginary parts of
both sides, we have

2x=1, y=3
1
xX=—
2
7. Find the values of ¢ and 5 if
(a+bi)(1+3i)=—8+11. 10301078

T i L
1+3i
a+bi:(—8+11i)x (1-3i)
(1+3i)  (1-3i)
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{aHo¥
-

—8(1-3i)+11i(1-3i)

(1) -Gy

a+bi=

va’—b? :(a+b)(a—b)

—8+24i+11i—33i*

a+bi= >
1-9i
—8+35i—33(-1
aabi= BB EN T
1—9(—1)
. —8+35i+33
a+bi=———
1+9
. 254350
a+bi=
10
.25 35,
a+bi=—+—i
10 10
a+bi:—+zi
2

By comparing real and imaginary parts of
both sides, we have

:>a:§, b=Z
2 2

Q. Define complex or argand plane.
Ans. Complex or Argand Plane 10301079
A complex number z=x+iy can be

represented by the point (x,y) in the
coordinate plane.

If we consider x-—axis as reals axis and
y—axis as imaginary axis to represent a

complex number, then the xy— plane is
called complex plane or Argand plane. It is
named in honour of Swiss mathematician
Jean Argand (1768 — 1822).

Q. Describe the complex number as a point

and as a vector. 10301080
Ans. A complex number is represented not

only by a point, but also by a position vector
pointing from the origin to the point. The
complex number, the corresponding point
and the vector are all typically denoted by the
same symbol, z. Geometrically, a complex
number can be interpreted either as a point in
the complex plane C or as a vector in the
Argand plane.

L{MATHEMATICS-10

N
Complex number Complex number by a
as a point. position vector pointing
I from origin to the point.
Im
) . ea +ib a+ib
i
]
]
]
]
H
0 a Re 0 Re
. J/

Q. Plot the following complex numbers on

the complex plane. 10301081
(i) z,=4+1 (ii) z,=-3+4i
(iii) z;, =-3-3i (iv) z,=3-4i

Here some complex numbers are plotted on
the complex plane.
Im
Zo=-3+4i
°

‘ky

— N W B~ W

x' b
| -

573 200 1
1

]
/3=-3-3i Z4:3—.4i

/
vV

Q. What is the conjugate of a complex
number? Give an example. 10301082
Ans. Conjugate of a Complex Number

The conjugate of the complex number x + iy

is defined as the complex number x—iy. The
complex conjugate of z denoted by z . To
get the conjugate of the complex number z,
simply change i by —i in z. For instance
3-8i is the conjugate of 3+ 8i. The product
of a complex number and its conjugate is a
real number.

M_
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Q. Give the geometrical representation of
the conjugates of the following complex
numbers. 10301083
(i) z,=—4+4i (i) z, =x+iy=3+3i
Ans. Geometrical Representation of
Conjugate of a Complex Number
Geometrically, the conjugate of Z is
obtained by reflecting Z on the real axis.

(i) z,=—4+4i

—4+4i m 1

—_ N W A

b

T4 3 -2 1 2 3 4
=1 Re

B

44 1y
(ii)z, =x+iy=3+3i

A
Im 1”7

A

|

N

|

(']

|

\®)

I

.
(=)
[—
\®]

-----be -

S

xX—1y

!

Vy

Q. How is the conjugate useful in the
division? 10301084
Ans. Conjugates are particularly useful
when dividing complex numbers. By
multiplying both the numerator and the
denominator by the conjugate of the
denominator, the complex number in the
denominator can be transformed into a real
number.

c)
&

Properties of Complex Conjugate

For any two complex numbers z, and z, , we have
Property 1:EAESEAEEA N

Let z =x +iy,,z, = x, +iy,, Where

xl,yla'xZ,y2€ R
Now,

m:(xl+iyl)+(x2+iyz)
=(x,+x,)+i(y,+,)
:(x1+x2)_i(y1+y2)
:x1+x2_lyl_ly2
:(xl_iy1)+(x2_iy2)zz_l+z

IDETIIINON Let - =4+3i, z,=5+2i,

then prove that z +z, =2z +2z,. 10301085

zl+22=4+3i+5+2i=9+5i

Z+2,=9-50 ......... (1)
T =4-3
Z,=5-2i

z,+z,=4-3i+5-2i
Z+z,=9-5i......... (i1)
From (i) and (i1), we get
zZ+z,=2+z,

25, =55
[SR008 Let z, =(x, +iy))
and z, =(x, +iy,) where x,,,,x,,y,¢ R
22, = ('xl +iy1)(x2 + iyz)
= X%, + Y, + X, + 17,0,
:(xlx2 _J’1y2)+i(x1y2 +y1x2)

Therefore:

7z, :(xlxz _y1y2)+ i(xlyz + ylx2)
:(xlxz—ylyZ)—i(x1y2+ylx2) ......... (1)

and

5 =% i) (% + i)
Z(xl_iyl)(xz_iyz) 5
=XX, — XY, X, WY,
=(X1X2_ylyz)_i(x1y2+y1x2) """ (i)
From (i) and (i), we get

212y = Z1Z,



IDEVIWE If - =3+4i,z, =2+3i, then

prove that zz, =z -z,. 10301086

Solution:

Z,2, =(3+4i)(2+3i)
=6+9i+8i+12i°
=6+17i-12
=—6+17i

zz, =—6—17i

and z,-z, = (ﬂ)(ﬂ)

=(3-4i)(2-3i)
=6-9i—8i+12i’
=6-9i—-8i—12
Z,:z2,=—6-17i
From (i) and (i1), we get

212, =21 2,

Property 3: [;Jz Z_

S

2
l9XIUE Let z, = x, + iy,
and z, = x, + iy,

Now, L 5

M

z, X +ip,
el :x1+iylxx2_iJ’2
z, X+, X,—iy,
4 _(xlx2+yly2)_i(x1y2_y1J’2)
5 X+ 9,

and [i}z (xlxz +y1y2)+i(x1y2 _J’1x2) (i)

2 x22+y§
Now, E:M
Z, X~
_ (xl_iJ’1)(x2+iyz)
(xz_iyz)(x2+iy2)
_ X%+ Xy, — VX, — izyly2

7. 2
X+

c
Y=

N
gl
2N,

SNO\

]

<
D

L{MATHEMATICS-10

z, (%, +yp,)+i(xy, - yx,)

L= s S ii
5 oy .
.. from (i) and (ii) [ij: é
2 Z
IRV IBRE If - =5+4i, z, =3+ 2i, then
Z) Z
prove that | — |=—. 10301087
2 2
z _S5+4
z, 3+2i
(5+4i) (3-2i)
= X
(3+2i) (3-2i)
_15-10i+12i -8/
(3) - (2i)
15+2i-8(-1)
S 947
_I5+2i+8
9—4(~1)
2342
9+4
2, 23+2i
zZ, 13
z, 23 2.
A==t
z, 13 13
23 2
and A =—3——l ......... (1)
z, ) 13 13
Now. Z_5—4i (5-4i)(3+2i)

(3—2i)(3+2i)
C15+10i—12i-8i°

(3) ~(2i)
_15-2i-8(-1)
947

M_
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P
5

A\
Y/
Ni

_15-2i+8 (i) 7,7, =77, 10301089
9-4(-1)
239 z,z, =(1+2i)(1+3i)
" 944 =1(1+30)+2i(1+3i)
_ =1+3i+2i+6i°
. 23-2i _ %
Z:— 33 :1+51+6(—1) it =-1
: =1+5i—-6
A B 2, (i) 22, =3+5i
z, 13 13 Taking conjugate on both sides, we have
From (i) and (ii), we get zz,=—5+5i
(i]:z T2, =-5-5i ... (i)
z, ) zZ, RHS.=zz,

Skilled Practice z,=142i=>7% =1-2i

Q. Take any two complex numbers and 2, =1+3i=2=1-3i

prove that: Now, Z-Z, =(1-2i)(1-3i)
() z¥z,=7+2, 10301088 SR ()
— =1-3i—2i+6i°
L C142i 7 =143 =1-5i+6(-1) it =-1
et zy=1+21, z,=1+51 —1-5i—6
L.H.S. =(1+2i)+(1+3i) Zy ZygamSemSL . .. ... (ii)
—1+2i+1+3i From equation (1) and (i1), we have
LHS.=RH.S

z+2z,=2+5i —
z,-z, =z, z, Hence proved.

Taking conjugate on both sides, we have

z,+2z,=2+5i (iii) (ij: A, (z,#0) 10301090
2 ) %
Z+z,=2-51 ......... (1)
RHS.=Z+7 z 142
z,=14+2i=7 =1-2i z, 1430
z,=1+3i=7z,=1-3i _1+2ix1—3i
Now, 2+ =(1-2i)+(1-3i) b3 1=3i
—1-2i+1-3i _1(1=30)+2i(1-3i)
2 A\ 2
242, =2-5 ... (i) (1) =(3i)
From equation (i) and (ii), we have (a+b)(a-b)=a’-b
z,+2, =%+, S 1-92




C1-i-6(-1)
C1-9(-1)
_1-i+6
149
=i
10
a_1_ 1,
z, 10 10

Taking conjugate on both sides, we have

LI (i)
z, ) 10 10
R.H.S.—é
2
z,=1+2i=z=1-2i
z,=1+3i=>7z,=1-3i
Now, izl—Zixl+3i
z, 1-3i 1+3i
(1-2i)(1+3i)
(1-3i)(1+30)
1(1+30)—2i(1+3i)

()" -(30)°
'.'(a+b)(a—b)=aZ—b2
_1+3i-2i-60°

1-9i°
zw it =—1

1-9(-1)
=1+i+6
1+9
_T+
10
- 10+101 ......... (i1)
From equation (i) and (ii), we have

L.H.S.=R.H.S.

[i j: é Hence proved.

2 2y

L{MATHEMATICS-10

Property 4: [

EYMA Let  z=x+iy
Then z=x-1iy
Z=x+iy

7+ 3i, then prove that

=
»
5
=
3
J—
»
[l
=~ Nl
N

Z=1z 10301091
z=T7+3i

Then, z=7-3i
zZ=7+3i=z

Hence, proved z = z

Modulus of a Complex Number

The modulus of a complex number measures
the distance from the origin in the complex
plane. Notice that the distance from the origin

to the point P(x, y) lies along a radial line
and forms the hypotenuse of a right triangle,

where the horizontal and vertical sides have
length x and y respectively.

4 N\
lm/\
{’(x,y)
Y i
Sy
& 1y
]
]
]
]
]
: ~
0 X M Re

Q. Define the modulus of a complex
number. Give at least one example. 10301092
Ans. If z = x+1iy, then the modulus of z is

denoted by |z| and defined as |z|=/x* + ).

For example,

() [i|=]0+1]=~v0*+1* =1
(i) [3-51 = (3)" +(=5)" =/9+25 =34
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Properties of Modulus of a Complex|

4=}
Let z=x+1iy
Then |Z| =Jx’+y’

Now

Z=Xx—1Iy

2= y(x) + (—p) =+ )7 (i)
From (i) and (i1), we get

Therefore, E‘ = |Z| From (i) and (ii)

If z=5+4i, show that |2 =7

10301093
z=5+4i
[2=(5) +(4)°
z|=v25+16 =41 ......... (i)
Now, z=5-4i
7= J(5) +(-4)’
ﬁ}:#25+16:vﬁi ......... (i)

From (i) and (ii), we get

21=[
- el -2
Let z=x+1iy
Then |z| =X+ (1)

2| =[x -]

Here z=x—iy as z=x+1iy

L{MATHEMATICS-10

—Zz=-Xx+iy

From (i), (ii), (ii1) and (iv), we have
2f=[-21=[7 = |-
-4
Let z=x+1iy
: Z=Xx—1iy

Now, zz = (x+ iy)(x— iy)
(%) =(»)°
(a+b)(a-b)=a’-b’
- _(l-zyz)

=x’ —(—yz) as i’ =-1

=x*+ )% =|2[" as|z=x*+ )’
Hence, zz = |z|2

IBEV T BGH If z =5+ 3i, show that zz = \z\z

10301094
z=5+3i
z=5-3i
2z =(5+3i)(5-3i)
=(5) —(3i)
=25-(9i*)
=25-(-9) iP=-1
=25+9=34 ... (i)
As z=5+3i
[2=(5) +(3)
=+ r ]
=25+49=34 ... (ii)

From (i) and (i1), we get

— 2
zZZ = |Z|
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EXERCISE 1.3

1. Find the modulus of the following
complex numbers:

(i) 4+3i

Let: z=4+3i

ol =(4)"+(3)
|2|=~/16+9
2[=v25
2=

éiii —5—4i

Let: z=-5-4i
el = (=) +(=4)
|| =+25+16
=41

w3 4.
fii)———i
( )5 8
Solution:

Let: ZZE—ii
55

10301095

10301096

10301097

|2l =

7\

W | W
~—

= +
|Ch N\
|

| L
~—

EEN

N
W
[\
W

z

Il
”Sw
WD | D

g

z

10301098

Let: z=

_ i
ffz‘
)(ﬁ)z

%T%

2. If z=2+7i and z,=4-3;, then
verify that
(i z+z,=z+z, 10301099
Given that: z, =2+7i, z,=4-3i
LHS =z +z,
z+2z,=(2+7i)+(4-3i)
=2+7i+4-3i

z,+z,=6+4i
Taking conjugate on both sides, we have

Z+z,=6-4i ......... (1)
RHS =z+z,
=2+Ti=2z=2-T7i
—4—3ZZ>Z2—4+3Z
z,+2, =(2-7i)+(4+3i)
=2-Ti+4+3i
Z+z,=6-4i ......... (11)

From equation (i) and (ii), we have

L.H.S.=R.H.S.
z,+z, = z,+z, Hence proved.

() z,-2,=2-2, 10301100

Given that: z;
LHS=z 2z,
=(2+7i)(4-3i)

=2(4-3i)+7i(4-3i)
=8—6i+28i—21i"
=8+22i—-21(-1)
=8+22i+21
z,02,=29+22i
Taking conjugate on both sides, we have
z,-2,=29-22i

=2+47i,z,=4-3i

it =1

H_
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RHS=Z-Z, Z _ —13+34i
2 =2+4Ti=7 =27 z B

3T 443 Zl—_13+34i
Z,=4—3l= 2z, =4+31 T Tz Tz
N2 2 z, 25 25
_0‘2 Taking conjugate on both sides, we have
21" 2, :(22;713)(4+73l)4 N z, 13 34 ( )

= +3i)— + =————1 ... i

( _’)_’(,2 i) z, ) 25 25

=8+6i—28i—21i .

=8-22i-21(-1)  |i’=-1 RH.S=-L

=8-22i+21 G hzz
7.5 =29-22i 1ven that:

From equation (i) and (ii), we have
L.H.S.=R.H.S.

z,-z, = z,* Z, . Hence proved.

oo [ 2|2
(iii) =
Z =

Given that: z, =2+7i,z, =4-3i

LHS = [ﬁJ
Z,

z, 2471
z, 4-3i

2471 4+3i

S 4-3i 4+3i

2(4+30)+7i(4+3i)

o (4-30)(4+30)

_ 8+6i+28i+21i
GRS
'.‘(a+b)(a—b):a2—b2
_ 8+434i+21i°
 16-94
_ 8+34i+21(-1)
~16-9(-1)
 8+34i-21
1649

10301101

X

H_

2, =24+Ti=z =2-Ti
z,=4-3i=2z,=4+3i

Now,
z, 2-7i
Z 443
A 2—7i>< 43
4+3i 4-3i

2(4-3i)-7i(4-3i)
o (4+30)(4-30)
_ 8—6i—28i+21i*
(4)-(3)
'.'(a+l))(a—l))=c12—b2
_ 8—34i+21i?
16—9:*
_ 8—34i+21(-1) R
16-9(-1)
_ 8-34i-21
1649
Z_ -13-34

Z 25
5 13 34,

=—-——1
5 25 25

From equation (i) and (ii), we have
L.H.S.=R.H.S.

[ﬁ J: é . Hence proved.

Zy Z,
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3. If z=5-2i, then verify that

G) z=z

Given that: z=5-2i

LHS=Z
Now, z=5-2i

10301102

Taking conjugate on both sides, we have

z=5+2i
Again taking conjugate, we have
z=5-2i
=z=R.H.S.
Hence proved.

mﬂﬂ:k

Given that: z=5-2i

L.HS= |Z|

Now, z=5-2i

2= \(5)" +(-2)°
=+/25+4

z|=v29 ... (i)

RHS:P
Given: z=5-2i=>z=5+2i
2=\(57 +(2)°
—25+4
\ﬂ:%ﬁ' ......... (i)

From equation (i) and (ii), we have
L.H.S.=R.H.S.

2| = ‘E‘ . Hence proved.
(iii) || = ||

LH.S=|]

Given that: z=5-2i
[2=(5) +(-2)
|z|=~/25+4

Z|=v29 . (i)

10301103

10301104

L{MATHEMATICS-10

From equation (i) and (ii), we have
L.H.S.=R.H.S.

|z| = |—Z|. Hence proved.

(iv) zz = |z|2 10301105
LH.S=zz
Giventhat: z=5-2i=>z=5+2i
zz=(5-2i)(5+2i)

=(5)" =(2i)" [+ (a=b)(a+b)=a*-b°

=25-4i"
=25-4(-1) | if=-1
=25+4
z2=29 ... (i)
RH.S=|z

Given that: z=5-2i
[2l=(5) +(-2)
=+/25+4
2| =29
Taking square on both sides, we have
= =(v29)
=29 .. (i)

From equation (i) and (ii), we have
L.H.S.=R.H.S.

z-z= |z|2. Hence proved.

.II.l..l...............llIIIlIlllllllllllllll[:::::LlllIlIIlIlIllllll..l..l.l.l.l.llllll.l..lll
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S A
= =9

10301106

™) |7|= \—z\

LH.S=|]

Given that: z=5-2

[2]=(5) +(-2)

|z|=~25+4

2|=v29

RHS=|-zZ

Given that: z=5-2i

Now, z=5+2i

and -z=-5-2i

2= (-5")+(-2)’
=25+4

|-z|=29

From equation (i) and (i), we have

L.H.S.=R.H.S.

|z|= ‘—Er Hence proved.

4. If z=4-3i, then

verify that

Z 10301107

d=l-d=7=|-4

Given that:
z=4-3i

= (4 +(=3)

|z|=~16+9

2|=v25

|Z| =5

Now,

z=4-3i

and—z =—-4+3i
[=2[=(=4) +(3)
|-z|=v16+9
-z|=25

|—Z| =5

L{MATHEMATICS-10

zZ|=5 (1)
Also

z=4-3i

—z=—4+3i

—z=-4-3i

From equation (1), (i1), (ii1) and (iv), we have

2l =|~==

?‘ -3
5. If z,=2+3i,z, =—1+i, evaluate:

10301108

Given that:

z,=2+3i

z,=—1+1

7,2, =(2+3i)(~1+1)
=2(—1+1)+3i(=1+1i)
=—2+42i-3i+3i’
= —2—i+3(—1)
=-2-i-3

z,z,==5—1

@) Re(zlzz)

Taking real part, we have

Re(zlzz) =-5

(ii) Im(zlzz)

Taking imaginary part, we have

Img(zlzz) =-1

it =—1
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Finding Real and Imaginary Parts of

Complex Numbers

Let z=(x+iy)" be a complex number.
(i) For n=1
We have z=(x+ iy)1

=x+1iy
Re(z)=x and Im(z)=y
(ii) For n=-1
We have z:(x+iy)_1
1
z= .
X+iy
- X—1iy
(x+iy)(x—iy)
_X—1iy
X+
X iy
_x2+y2_x2+y2
Re(z):#yz,lm(z): - +yy2

Skilled Practice

Q. Find real and imaginary parts of

(x+iy)" for n=12 10301109
Let Z:(x+iy)"

When n=2

z:(x+iy)2

z=(x) (i) +2(x)(iv)

'.'(a+b)2 =a’+b* +2ab

z=x"+iy’ +2xyi

z:x2+(—1)y2+2xyl’ cit=—1

z=x"—y* +2xyi

Re(z):xz—yz, Img(z)szy

L{MATHEMATICS-10

Now, when n=-2

z=(x+iy)72
__ ! g2 L
z (x+iy)2 sa e
- 1
(x)"+ ()" +2(x)(iv)
'.‘(a+b)2:a2+b2+2ab
S 1
X +i°y* + 2xyi
1 2
= =-1
: x2+(—1)y2+2xyl’ l
1
Z_xz—y2+2xyi
1 (xz—yz)—2xyi
Z:(xz_ 2) XT3 2\
V) +2xyi (x y) 2xyi
(xz—yz)—nyi
Z:
(xz—yz)z—(bcyi)2
(xz—yz)—2xyi
Z_x4+y4—2x2y2—4x2y2i2
L (xz—yz)—nyi
_x4+y4—2x2y2—4x2y2(—1)
(xz—yz)—2xyi
Z_x4+y4—2x2y2+4x2y2
(xz—yz)—2xyi
Z_)c“—i-y“—i-szy2
(x2—y2)—2xyi
Z:
(x2+yz)2
(x2+y2)2 (x2+yz)2
So,
X’ -y’ -2x
Re(z)=2—yzza Img(z)=2—y22
(x*+57) (x*+57)

M_



B NJBYR Find real and imaginary

parts of (4+ 3i)71. 10301110
Solution:
Let z=(4+3i)
1
(4+3i)
1 4-3i
(4+3ﬁx4—3i
1(4-3i)
(4+3i)(4-3i)
o 4-3

RORE)

Re(z):% and Im(z)=;—2

IRl It Find real and imaginary
parts of z :(4+3i)_2. 10301111

Solution:

Let z=(4+3i)"
1
(4+3i)2
1
(4)° +(3i)" +2(4)(3i)
1

T 16+ 9 + 24i
o
16— 9+ 24i

L{MATHEMATICS-10

T 71240
1 7-24i

T4 T— 24
(7-24i)
(7+24i)(7-24i)
724
(7) = (24i)°
724
 49-576i>
724
49—(-576)
_ 724
49+576
_7-24i

625
7 24

T 625 625

7 -24
Re(z)=——,Im(z)=——
() 625 ( ) 625

Do you know?

z+z
Re(z)=——, Im(z)=
()= 22, m(z)-
IR NJEPR Find real and imaginary

(4+y]1
parts of z = .

3+2i
Solution
[4+%j1
Z:
3+2i

:3+2i ._[ﬁ
4+3i b
_(3+20(4-3g

(4+3i)(4-3i)
:12—9ﬁ+&—6f

z—Z

10301112

(4) - (3)’
_12-i-6(-1)
16—9;?
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_12-i+6
16+9
_18—i_E_Li
25 25 25

18 -1
Re(z)=—,Im(z)=—
(2)=55Im(z)=>;
IR el EP{IR Find real and imaginary
(IHT
partsof z=| — | . 10301113
—1i
. \—2
1+
z=|—
l—i]

() GG
1+i b a
1—i 1—1')2

= ——X ——
1+i 1-i
l—i—i+i® )

B 27

. 2 . N\2

Ll (B2 :(_i)zzizz_l

1+1 2
Re(z):—l,Im(z):O
Solution of Simultaneous Linear

Equations with Complex Coefficient|

Q. Define simultaneous equations. 10301114
Ans. More than one equation which are to be
satisfied by the same values of the variables
involved are called simultaneous equations or
a system of equations.

Solve the given simultaneous
linear equations with complex coefficients
for zand w: 10301115

5z—(3+i)w=T—-i
(2—i)z+2iw:4

52—(3+i)w:7—i
(2—i)z+2iw=4

O

ZONI
gl
2N,

SN

c

| A
' &
o\Y

e
z
e)

L{MATHEMATICS-10

From equation (i), we solve for w in terms of z.
52—(3+i)w:7—z'

5z=T+i=(3+i)w
= (3+i)w=5z-T+i

5z—=T7+1
w=——
3+1i

Step 11:
Put the expression of w in equation (ii)

(2—i)z+2i(—52_7‘+ij:4

3+1

Multiplying both sides by (3+1), we have
(2—0)(3+i)z+2i(5z—7+i)=4(3+1)
(6+2i—3i—i")z+10iz—14i+ 2" =12+ 4i
(6—i+1)z+10iz—14i-2=12+4i
(7-i)z+10iz—14i-=2=12+4i
Tz—iz+10iz—14i—2 =12+ 4i
Tz+9iz=12+4i+14i+2
7z+9iz=14+18i

z(7+9i)=2(7+9i)

2(7+9)

7+9i
z=2

Put z=2 in (iii), we get

5(2)=7+i
e (2)=7+i
3+1
10-7+1i
w=————
3+1
w:ﬂzl
3+1

Hence, z=2,w=1
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L{MATHEMATICS-10

EXERCISE 14

1. Find the real and imaginary parts of
the following complex numbers:

() (8-3i)

Let z=(8-3i)
z=(8)"+(3i)" —2(8)(3)
'.'(a—b)2 =a’+b*—2ab
z=64+9i> —48i
z=64+9(-1)—48i
z=64—9-48i
z=55-48i

Real (z)=55, Img (z)=—48
(i) (5+3i) "

Let z=(5+3i)"

10301116

it =—1

10301117

1 5-3i

'.'(a+b)(a—b):az—b2

(iii) (4 - 51‘)71 10301118

Let z=(4-5i)"
1
4-5i
1 4+5i
zZ = X
4-5i 4+5i
44 5i
(4-5i)(4+50)

r= P T (a+b)(a—b)

(4) =(si)
4450

Z_
16—25i*
4+ 5

* T 16-25(-1)
_ 4+50

z =
16 +25
_4+50

41
4 5.
—

z =

it =—1

V4

(iv)(4- 31‘)72 10301119

(4) +(3i)" —2(4)(3i)
(a—b)2 =a’+b*—2ab
1

Z=— 7
16+9i* —24i
1

T T6+9(—1)—24i
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R S
16-9—24i
1
z =
7-24i
1 7+ 24i
zZ= X
T-24i 7+24i
r=— P b a-b)=a b
(7) —(24)
7+ 241
Z=—
49 -576i°
7+ 24i
zZ=—
49-576(-1)
L T+ 24i
49+576
7+ 24i
z =
625
7 24
Z=——+——i
625 625

Re (z)=6775, Img (z 24

(2=
342i )
(V)(4+3ij

-1
Let Z=[3+21}
443

[4+%T
z =
3+2i
4+3§
Z:
3+2i

10301120

4437 3-2i
z= X
342 3-2i
_(4+3i)(3—2i)

(3+2i)(3-2i)

c
~
<

&

NI

EYL

N G,
Il

,

D

L{MATHEMATICS-10

4(3-2i)+3i(3-2i)
(3) -(2i)
ca’-b’ :(a+b)(a—b)

12—8i+9i—6i°
z=
9—44*
124+i—6(-1
Z:l—() ...l'2:_1
9-4(-1)
_12+i+6
9+4
18+1i
z=
13
18 1

z=—+—Ii
13 13

_18
13°

(2-iY
(Vl)(z——l_lj

N
Let z= [i}
2+1

[2+ij
R A
2—1i
N\ 2
A (2+l)2
(2-1)
22 +i*+2(2)(i)
22 +17=2(2)(i)
4+(-1)+4i
Zz=—7
4+(=1)—4i
4-1+4i
z=
4-1-4i
3+4i
z =
3—-4i
3+4i 3+4i
zZ= X
3—4i 3+4i

Re (Z)

10301121

zZ =

.l...l................llIIIIIIIIIIIIIIIIlllIE!!ILlllIlllll-.l............l.l.l..llllll.ll
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L 9+12i+12i+16i°
9+ 12 — 12i —16i*
Z:9+24i+16(—1) Ao
9-16(-1)
Z_9+24i—16
9416
-7+ 24i
Z:
25
-7 24,
z=—+—1
25 25
-7 24
R =" I =t
e(2)=7g, Img(z)="C
. N\2
(vii) (1_ %l ) 10301122
1+
(1—21')2
Let z=
1+1i
N 2
Z:(l—212)
(1+1)
(1) +(20) —2(1)(2i)
zZ =
(1) +(i) +2(1)()
1+ 4i* — 4i
g= VT T
1+ +2i
Z:w 2= _1
1+(-1)+2i
1—4—-4i
z =
1—1+2i
—3-4i -2i
z= X —
2 =2i
:6i+8i2
—4i’
_6i+8(-1)
- —4(-1)
6i—8
z=
4

6i 8
Z=———

4 4
Zzii—Z

2
z==2+—i

2. Solve the following simultaneous linear
equations with complex coefficients for
w and z:

(@) 3z+(2+i)w=11-i

(2—i)z—w=—l+i

10301123

3z+(2+i)w=11—i ......... (1)
(2—i)z—w:—1+i ......... (i1)
From equation (i)
3z+(2+i)w=11-i
(2+i)w=ll—i—3z

11-i-3z
W:2—+i ......... (111)

Put equation (iii) in equation (ii), we have:

(2—1’)2—{u}=—1+i

2+1
Multiplying both sides by (2+1)
(2+i)(2-i)z—(11=i=3z)=(2+i)(-1+1i)
[(2)2_(,)2]2_(11_1-_32):z(_1+i)+i(_1+i)
(4=7)z-11+i+3z=-2+2i—i+i’
[4-(-1)]z-11+i+3z==2+i+(-1)

it =—1

(4+1)z-11+i+3z=-2+i-1
5z—11+i+3z=-3+1i
8z—11+i=-3+1i
8z=-3+11+i-1i
8z=28
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8
z=—
8
z=1
Put z =1 in equation (iii), we have
11-i-3(1
nmie3(
241
8—i
w=——
241
8—1 2-i
W=——x——-
241 2-i
8(2—i)—i(2—i
820220

(2) = (i)
16—8i—2i+i*
w= L SNl
47
'.‘az—bzz(a+b)(a—b)
_16-10i+(-1) —
4-(=)) N
16-10i—1
Wi O e
4+1
15-10i
W:

w=3-2i
So, |z=1,w=3-2i
(ii) 2z+(3+i)w=9—i

—iz—iw=—-1+1i

2Z+(3+i)w=9—i
—iz—iw=—1+1i
From equation (ii)
—i(z+w)=—1+i
-1+i

10301124

(z+w)=

—i
—1+i i
X

z+w= - -
—1 l

c
~

&

S
Nl

,

<
D

L{MATHEMATICS-10

Z+w= —
—i+i
Z+w=—7F
—i
z+w:_l+(_1) it =—1
-(-1)
—i—1
Z+ W=

z+w=—-1-i
z=—=l—i—-w ......... (iii)
Put equation (ii1) in equation (i)
2(-1=i=w)+(3+i)w=9-i
—2-2i—2w+(3+i)w=9—i
—2-2i+(-2+3+i)w=9-i
(1+i)w=9—i+2+2i
(1+i)w=11+i
11+
w=
1+i
1+i 1-i
W= X ——
1+i 1-i
CH(1=i)+i(1-i)
(1) =(i)°

at—b? =(a+b)(a—b)

11=1li+i-i*
W=——"—"">——
1-1i
_11—101'—(—1)
o 1=(-1)
11-10i+1
W= ——
2
12-10i
w=
2
12 10i
W=————
2 2
w=6-5i

it =—1

M_
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s
\

Put w=6-5i in equation (iii)

z=-1-i—(6-5i)

z=—1-i—-6+5i

z==T+4i

So, |z=-T7+4i, w=6-5i

(iii)z—4w=3i
2z+3w=11-5i

10301125

2z+3w=11-5i......... (i1)

From equation (i)

z—4w=3i

z=3i+4w......... (iii)

Put equation (iii) in equation (ii), we have
2(3i+4w)+3w=11-5i
6i+8w+3w=11-5i
6i+11lw=11-5i
1lw=11-5i-6i
llw=11-11i
11w=11(1—i)

11(1—1’)

11
w=1-i

Put w=1-i in equation (ii1), we have
z=3i+4(1-i)
z=3i+4-4i
z=4-i

w=

So,

(iv) z+w=3i
2z+3w=2
z+w=23i ...(1)
2z+3w=2 ...(11)
From equation (i), we have
z+w=23i
z=3i—w ...(ii1)
Put equation (ii1) in equation (ii), we have
2(3i—w)+3w: 2
6i—2w+3w=2
w=2-6i

w=1-1, Z=4—i|

10301126

3
x
o

Q

Put w=2-6i in equation (iii), we have

z=3i—(2-6i)
z=3i—2+06i
z=-2+9i

So, (w=2-6i, z=-2+9i
V) 2z+(3+i)w=1
—z—(l—i)w=2

10301127

2z+(3+i)w=1 ......... (1)
—z—(l—i)w=2 ......... (i1)
From equation (ii), we have
—z= 2+(1—i)w

z=—2—(1—i)w ......... (ii1)

Put equation (ii1) in equation (i), we have
2[-2-(1-i)w]+(3+i)w=1
—4—(2—2i)w+(3+i)w:1
(3+i)w—(2—2i)w= 1+4
(3+i—2+2i)w=5

(1+3i)w=5
5
W=
1+3i
_ 5 ><(1—31')
(1+3i) (1-3i)
5-15i
W:W '.'az—bzz(a+b)(a—b)
5-15i
w=
5-15i —
S L O
LN
=5—15i
1+9
5-15i
W=
10
5 15,
W=———]|
10 10
1 3.
w=——=i
2 2

M_



Put w=l—§i in equation (iii) R _w
2 2 2
z:—2—(1—z')(l—§ij oy (274
2 2
.(1—31') Lo TA(24)
z=- —(1—1) 2
2
Z_—4+2+4z'
(1-i)(1-3i) 2
z=-2- 5 __2+4
o (1-3i-ie3?) e 4
z=-2- z=—+—i
2 2 2
(1-4i+3(-1) z=—1+121 ;
2= b S | So,w:E—Eiand z=—1+2i

REVIEW EXERCISE 1

1. Four possible options are given for the
following questions. Choose the correct
option.

(i) °+i*= 10301128
(a) -1 (b) 0
(©1 (d)2

(ii) Real part of (2—3i)(2+3i)is: 10301129
(a) -3 (b) 1
(c) 4 (d) 13

(iii)Imaginary part of (2—i)(2+i) is:

(a) 0 (b) 1 10301130
(c) 7 (d) 9

(iv) ( X+ z'y) will be pure imaginary
number, when: 10301131
(a) y=0 (b) x=0
(c)i=0 (d) x=0,y=0

(v) What is additive inverse of 5—2;?

(a) 5+2i (b) -5-2i 10301132
(c) 5-2i (d) =5+2i

(vi)What is multiplicative inverse of
z=1+i? 10301133
(a) 1-i (b) i
o -1 1
(c) =——i d) —=+—i
272 NN
(vii)If z=4-3i, then zz= 10301134
(a) 3 (b) 9
(c) 16 (d) 25
(viii) Conjugate of 9—4i is: 10301135
(a) —9—4i (b) 9+4i
(c) 9+9i (d) 4-9i
(ix)If z=4+4i, then z+z= 10301136
(a) 8 (b) 8+8i
(c) 8&i (do
(x) If z=5+4i,then |z|]=_____ 10301137
(a) 9 (b) 25
(c) 41 (d) V41

ANSWER KE

Ol b | | d |

(vi)

(ii) (iii)

| ¢ HOE < EGH

(iv)
(ix)

v)
(x)




A

e UNIQUE NOTES «

U,

19

oN
ey
&N,

2. (i) Is “0” a complex number? Explain.
: 10301138

Yes, ‘0’ is a complex number.

Explanation:

A complex number is any number of the form
z = a+ib,where a is real part, b is imaginary
partand i = J-1.

Now, we consider the number zero ‘0. It can
be written as 0= 0+ 0i

Real part =0, Imaginary part = 0

Since it fits the standard form a+ bi, so, ‘0’
is a complex number.

(i) What is the result of multiplying a
complex number by its conjugate?

10301139
The result of multiplying a complex number
by its conjugate is a non-negative real
number.

For example: Let z=2+3i

Its conjugate z =2—3i
Now, Multiplying z- z=(2+3i)(2-3i)

-2 -(3i)

Z';

z-z=4-9;
z.z=4-9(-1) [vi’=-1
z.z=4+9

z-z=13

Which is a non-negative real number.

(iii) State the condition for two complex
numbers to be equal. 10301140
Two complex numbers are said to be equal if
and only if their real and imaginary parts are
equal.

Let z,=a+ib
z,=c+id
z,=z,<&a=cand b=d
For example z, =2+3i
z,=2+3i

2>le22

)

‘c

Sno\Y

3. Simplify.

. .37
El! 1

-37 36

I7'=10"XI

(iii) (i)

L{MATHEMATICS-10

10301141
it =—1
10301142
iP=-1
10301143
iP=-1
iP=—1
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(iv) (3—4i)(5-6i)
(3—4i)(5-6i)
=3(5-6i)—4i(5-6i)
=15-18i —20i + 24i*
=15-38i+24(-1)
=15-38i—24
=-9-38;

) (3+4i)+(5-7i)

Solution:
(3+4i)+(5-7i)

_3+4

5-7i

3+4i S5+

C5-7i 5+7i

3(5+7i)+4i(5+7i)
(5) -(7i)
cat=b’ z(a+b)(a—b)

15+ 21i+20i+ 28"

- 25— 49;°

15+41i+28(-1)

25-49(-1)

15+41i-28

25+49
13441

74
-13 41,
=t —i
74 74
4. Find additive and multiplicative
inverse of z =8+ 9i. 10301146
Additive inverse:
Given z=8+9i
—z=-8-9i
Multiplicative Inverse:
Given: z=8+9i

10301144

10301145

X

-1
z

1
z

c

©
Y=

<
D

L{MATHEMATICS-10

b

A
N &
Sno\Y

Q)

1

8+9i

1 8—9i
= X
8+9i 8-9i
. 8-9i
(8) —(%)
. 8-9i
64 —81i*
. 8-9i
64—-81(-1)
_ 8-9i
64+ 81
L, 8-9i
71 =

145
8 9 .

T145 1450
5. If z,=3+4i and z, = 2+3i, then verify
that
() z+z,=2+z2
Given that:
z,=3+4i

-1

N

-1

“(a+b)(a—b)=a’-b’

-1

10301147

z,=2+3i

LHS=z+z,

z, +z, =(3+4i)+(2+3i)
z,+z, =3+4i+2+3i
zZytz,=5+7i

Taking conjugate on both sides
zZ+z,=5-T7i
RHS=z+z,
z_1+Z:(3+4z‘)+(2+3i)
Z+7z, =(3-4i)+(2-3i)
Z,+z,=3-4i+2-3i

z+z,=5-Ti

From equation (i) and (ii), we have
L.H.S.=R.H.S.

z,+z, =z, +z, . Hence proved.
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(i) 5, =25

10301148

Given that:

z, =3+4i

z,=2+3i

LHS=z-z

Z, 2, :(3+4i)(2+3i)
=3(2+3i)+4i(2+3i)
=6+9i+8i+12i°
=6+17i+12(-1) |vi*=-1
=6+17i-12

z,-z,=—6+17i

Taking conjugate on both sides, we get

z-z,=—6—17i

RHS: =z 2z,

z 7, =(3+4i)-(2+3i)

77, =(3-4i)-(2-3i)
=3(2-3i)-4i(2-3i)
=6—9i—8i+12i°
=6-17i+12(-1)
=6-17i—-12

zz,=—6-17i ......... (i1)

From equation (i) and (ii), we have

L.H.S.=R.H.S.

z,+z, = z," z, . Hence proved.

(i [ﬁ}i
%) 4

Given that:
z, =3+4i
z,=2+3i

LHS= [ij
Zy

z, 3+4i

Zy

—_

10301149

2+3i

190
(=)
&

N
P
Y2

SNo\

~
<
D

L{MATHEMATICS-10

z, 3+4

2-3i
= X
z, 2430 2-3i
3(2-3i)+4i(2-3i)
(2) (i)
vat-b :(a+b)(a—b)
_ 6—9i+8i—12i*

4-9;°

_6-i-12(-1) S
4-9(-1)

_6—i+12

449

z, 18—i

z, 13

z _18_ 1.

z, 13 13

Taking conjugate on both sides, we have
z ) 18 1, ,

[ZJ_E El ......... (1)

RH.S=2L

Z

Z,  3-4i

L 2-3i

z_l_(3—4i)x(2+3i)

7, (2-3i) (2+3i)
3(2+30)-4i(2+3i)
R
'.'az—bzz(cH—b)(a—b)
_6+9i-8i—12/°
C 4-97
_6+i-12(-1) R

4-9(-1)
_6+i+12
449
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Z 18+
Z, 13

A B, (i)
z 13 13

From equation (i) and (ii), we have
L.H.S.=R.H.S.

[ﬁ J: é . Hence proved.

2 Z
)|z |=|-7

Solution?

Given that:

z,=3+4i

z,=2+3i

LH.S= |Zl|

|z =3+4i|
=(3)" +(4)
=/9+16

|2,|= V25

lz|=5 (i)
RH.S=|-Z

z,=3+4i

Z,=3-4i

5 =-(3-4)
—z,=-3+4i
5|=[-3+4i

FE=(-3) +(4)°
-Z]=9+16
[-Zl=+25
-7=3

From equation (i) and (ii), we have
L.H.S.=R.H.S.

|z,|= ‘—z_l‘ . Hence proved.

10301150

%%%% A (MATHEMATICS-10_
S

10301151

Solution:

Given that:
LHS=2Z
=2+3i
,=2+3i
,=2-3i
gain taking conjugate on both sides, we

z

]

||

N

g >
<
a

|
I

,=2-3i
,=2+3i

Z,=z,=RH.S.

Hence proved.
|2

|

vi)z,z, =|z 10301152
1<1 1

Solution?
Given that: z, =3+4i

=z =3-4
LHS=zz
=(3+4i)(3-4i)
27,=(3)" = (4)°
(a+b)a=b)=a’ -1’
=9-16i"
=9-16(-1)
=9+16
zz, =25
Now,
RH.S=|z

[2]=(3)" +(4)

|z|=+9+16

21| = V25

Taking square on both sides, we have
|z, =25
From equation (i) and (ii), we have
L.H.S.=R.H.S.

— 2
2,2, = |Zl| . Hence proved.

|2
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6. If z, =5+4i,z, =3+2i, then find

(i) zz, 10301153
Given that:
z, =5+4i
z,=3+2i
z,z, =(5+4i)(3+2i)
=5(3+2i)+4i(3+2i)
=15+10i +12i +8i°
=15+22i+8(-1) vit=—1
=15+22i-8
=T7+22i

(ii) a2 10301154
Z

Given that:

z,=5+4i

z,=3+2i

z, S+4i

z, 3+2i

z, (5+4i) (3-2i)

z, (3+2i) (3-2i)
5(3-2i)+4i(3-2i)
)

(a+b)(a-b)=a’-b’
_15-10i+12i -8
- 9— 4
_15+2i-8(-1) 3

9—4(—1)
_15+2i+38
944
2342
13

22,2,

z, 13 13

L MATHEMATICS-10_
(i) z,- z, 10301155
Given that:
z,=5+4i
z,=3+2i

%75 =(5+4i)(3+2i)
z,-z, =(5-4i)(3-2i)
=5(3—-2i)-4i(3-2i)
=15-10i —12i+8i*

—15-22i+8(-1)  [wif=-1
=15-22i-8
=7-22i

(iv) |z,2,| 10301156

Given that:

z,=5+4i

z,=3+2i

z,z, = (5+4i)(3+2i)
=5(3+2i)+4i(3+2i)
=15+10i+12i+8i*
—15+22i+8(1) PP=—1
=15+22i-8
=7+22i

|zlzz|=|7+22i|
=J(7)" +(22)
— J49+ 484

|2,2,| = V533
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7. Find real and imaginary parts of
z=(2+7i) .
Given that:
z=(2+7i)"
1
Z:
2+7i
1 ><(2—7i)
(2+7i) (2-7i)
_ 2-17i
(2) -(7i)
(a+b)(a—b)=a’-b
_ 2-17i
4—49;°
o 2=Ti
- 4-49(-1)
_2-Ti
4449
2-17i

10301157

8. Solve the given simultaneous linear
equations with complex coefficients for
z and w: 10301158

iz+(2—i)w=4+i
iz+(3+i)w=3+3i

iz+(2—i)w=4+i

iz+(3+i)w=3+3i

Subtracting equation (i) and (i1), we have
441

L +(2—i)w:
+fz +(3+i)w=43+£3i

(2-i)w—(3+i)w=1-2i

Q(
o

S
Nl

| A
I &
NO\Y

~
<
D

L{MATHEMATICS-10

2—-i-3-i)w=1-2i

(
(

—1-2i)w=1-2i
1-2i

w=
—1-2i

172

- —1(1+2i)

—1+2i

W:
1+2i

1M:(—1+20X(1—20
(1+2i)  (1-2)

_ —1(1-2i)+2i(1-2i)

(1) —(2i)

—1+2i+2i—4i*
W:

1-4i°

w:—1+4z—4(—1) —
1-4(-1)

_—1+4i+4

T 1+4
3+4i

w=
5
3 4.

w=—+—i
5 5

Put w:§+%i n equation (1)
iz+(2—i)w:4+i
w+(2—0[§+f¢j=4+i

5 5

iz+(2—i)(3+54lj=4+1
iz+wz4+i
w+2@+4agm3+m):4+i
. 6+8i—3i—4i .
iz+ s =441
w+§iﬁ;ﬂ;ﬂz4+i,f:_1

5
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zz+M:4+z a+ib=i+ii
25 25
1 . . o
it 0+ 5i 4y By comparing real and imaginary parts of

.10 5. .
iz+—+—i=4+i
5 5
iz+24+i=4+1
iz=4-2+4+i-1i

iz=2
2 —i
Z=—X—
i =i
-2i 2i
TTE
2i
z=—
-1
z=-2i

Thus |z=-2i, w==4—i

9. Solve (3—4i)(a+bi)=1+0i and find

the values of ¢ and b&.

(3—4i)(a+ib)=1+0i
1

34
1 3+4i

= X
3—4i 3+4i
3+4i

(3—4i)(3+4i)
3+4i
(3) —(4i)
'.'(cz+b)(cz—l))=(12—192
_ 3+4i
9164
__3+4
9—16(—1)
_3+4i

9416
3+4i

10301159

a+ib=

a+ib=

both sides, we have
3 4
a=—,b=—
25 25
10. Solve the equation for x and y:
(3—2i)(x+yi)=2(x—2yi)+2i—l
(3—2i)(x+yi):2(x—2yi)+2i—1
3(x+yi)—2i(x+yi)=2x—4yi+2i-1

10301160

3x+3yi—2xi—2yi’* =2x—1+2i—4yi
3x+3yi—2xi—2y(—1):(2x—1)+i(2—4y)
g —1
(3x+2y)+i(3y—2x)=(2x—1)+i(2—4y)
By comparing real and imaginary parts of
both sides, we have
3x+2y=2x-1
3x+2y—2x=-1
x+2y=-1
Now, 3y—2x=2—-4y
3y—2x+4y=2
Ty—2x=2
—2x+7y=2

Multiply equation (i) by 2 and adding in
equation (ii)

2¥+4y=-2
_%c/+7y=2
11y=0
y=0
Put y =0 in equation (i)
x+2(0):—1
x+0=-1

x=-1

Thus

.II.ll.l...............lIIIIIIlllllllllllllllII:EIIlllllIllIlIllllll..l..l.l.l.l.llllll.ll.lll
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ADDITIONAL MCQS

1. Which of the following equations give

imaginary roots? 10301161
(a) x’—1=0 (b) x*+1=0
(c) x-1=0 (d) x+1=0

2. J-1=... 10301162
(a) i (b) —i’
(c) () i’

3. Evaluating i’ we get: 10301163
(a) 1 (b) 1
(c) (d) -1

4. J-2=.. 10301064
(a) \/2i (b) —/2i
(c) 2i (d) —2i

5. In x+yi, if x=0, then complex
number is said to be...number. 10301165
(a) Real (b) Purely imaginary
(c) Irrational (d) Rational

6. If ¢ +pi=-2-5i then [ is: 10301166

(a) -2 (b) 5

c) =5 d) 2
Basic Operations on Complex Numbers

7. Adding 3+4i and —-2-5i we get:

(a) 5+2i (b) -1-i 10301167
(c) —1+i (d) 1-i

8. For z,=4-6i, z, =3+2/ and z,-z, =2z
then z = 10301168
(a) -5+8i (b) 12+5i
(c) 12-5i (d) —12-5i

9. If z,—z,=4+6i and z, =3-2i then z
is: 10301169
(a) =7+4i (b) 7-4i
(c) —=7-4i (d) 7+4i

10. If z, =4i and z, =3-9i then z,+z, =
(a) 3—5i (b) 3i-5 10301170
(c) 7-9i (d) 3+5i

11. \/TSX N=20=... 10301171
(a) 10 (b) -10
(c) 25 (d) v100

Properties of Complex Numbers

12. The additive inverse of 7—10; is:

(a) =7-10i (b) 7+10i 10301172
(c) =7+10i (d) -10+7i
13. The multiplicative inverse of 4—3; is:
(a) i+ii (b) i—ii 10301173
25 25 25 25
3 4. 3 4.
©25%55" @ as
14. Which of the following is the
multiplicative identity of complex
numbers? 10301174
(a) 0+0: (b) 1+ 0:
(c) 0+1i (d) 1+1:

15. Which of the following property does
not exist in complex numbers? 10301175
(a) Additive inverse
(b) Multiplicative inverse
(c) Multiplicative identity
(d) Order property

Complex Conjugates and Its Properties

16. Conjugate of —5—-7i is: 10301176
(@) =5+7i (b) 5-7i
(c) 5+7i (d) -5-7i

17.1f z=3-5i then z is: 10301177
(a) =3-5i (b) 3-5i
(c) =3-5i (d) 3+5i

18. The sum of a complex number and its
conjugate is a/an number. 10301178
(a) Real (b) Irrational
(c) Imaginary (d) Zero

19. The difference of a complex number
from its conjugate is a/an number.
(a) Real (b) Irrational 10301179
(c) Imaginary (d) Zero

20. The product of a complex number with

its conjugate is a/an number.
(a) Real (b) Irrational 10301180
(c) Imaginary (d) Zero



Modulus of a Complex Number

21. Modulus of complex number is the

'~
3
x

distance of a point from: 10301181
(a) x—axis (b) y—axis
(c) Origin (d) Infinity

22. Modulus of complex number z = x+ yi

is: 10301182

(a) |Z|:\/x2+y2 (b) |Z|:\/x2—y2
(c) |z|:—\/x2 +y° (d) |Z|= =X =y

23. Modulus of -3i+ 4 is: 10301183
(a) li (b) -5
(c) 25 (d) s

24.1f z;, and z, are complex numbers,
then z,-z, = ... 10301184
(@) z- 2, (b) 2,z
(c) z-z, d) z-z,

25.z.z= 10301185

2

(2) 0 (®) |z|
(c) 1 d) z

c
~

©
~
"

|

Real and Imaginary Parts of Complex
26. Real part of 2ab(z‘+i2) is: 10301186
(a) 2ab (b) —2ab
(c) 2abi (d) —2abi
27. Imaginary part of —i(3i+ 2) is: 10301187
(a) -2 (b) 2
(c)3 (d) -3
28. Real part of (x+yi)_l is: 10301188
x X
(a) (b)) 57—
x+y X +y
—x X
c d
©OFs @
29. Imaginary part of (x+yi)_1 is: 10301189
Y Y
(a) () ——
X+y X +y
-y Y
c d
©srm @
30. Imaginary part of (3—41‘)71 is: 10301190
3 4
a) — b) —
@ 25 ®) 25
4 -3
c) — d) —
(c) o (d) 4
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