Ex#2.1

Set of Natural Numbers
N=1{1,234..}

Set of Whole Numbers
w={0,1,2,3,4,..}
Set of Integers

Z={0,41,42,43,..}
OR
Z={..,-3,-2,-1,0,1,2,3}
Rational Numbers
The word Rational means “Ratio”.

A rational number is a number that can

p
be expressed in the form of — where p and q are

integers and g # 0. Rational numbers is
denoted by Q.
Set of Rational Numbers

p
Q={5Ip,q eZ,in}

Irrational Numbers

The word Irrational means “Not Ratio”:
Irrational number consists of all those
numbers which are not rational.. Irrational

numbers is denoted by Q.

Real numbers

The set of rational and irrational numbers is
called Real Numbers. Real numbers is denoted
by R.

Thus QU Q/ =R

Note:

All the numbers on the number line are real
numbers.

Terminating Decimal Fraction:
A decimal number that contains a finite number

of digits after the decimal point.
Non-Terminating Decimal Fraction:

A decimal number that has no end after the
decimal point.

Chapter # 2

@

(ii)

(iii)

(@

(ii)

Decimal

Non-Terminating  Repeating
Fraction

In non-terminating decimal fraction, some
digits are repeated in same order after decimal

point.

Non-Terminating Non-Repeating Decimal
Fraction.

In non-terminating decimal fraction, the
digits are not repeated in same order after
decimal point.

Decimal Representation of Rational and
Irrational Numbers.

All terminating and repeating decimals are
rational numbers.

Non-terminating  recurring
decimals are rational numbers.

(repeating)

Never terminating or repeating decimals are
irrational numbers.

Non-terminating and non-recurring
(repeating) decimals are irrational numbers.
Note:

Repeating decimals are called recurring
decimals.

Non-repeating decimals are called non-
recurring decimals.
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Ans:

Ans:

Ans:

Ans:

Ans:
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Chapter # 2

Ex # 2.1

Page # 54

In Questions 1 — 10, consider the numbers.

5 7 2
2.5,3,7 ,—1.96,0,V36 g ,V3,-9, 1,\/7,—\/14-,11',4-5 ,0.333 ...

Which are whole numbers?

3, 0, v36, 1

Which are integers?

3, 0, V36, -9, 1
Which are irrational numbers?
V3, V7,-V14, &

Which are natural numbers?

3, V36 , 1

Which are rational numbers?

5 7 2
2.5, 3,; ,—1.96,0,V36 s ,—9,1, 4=,

3
0.333 ...

Write the decimal representation
of each of the following numbers.

§'7'5'8
< =0.1666
=0.8571
0222
9
==0.125

6. Which are real numbers?
5 7 2
Ans: 2.5, 3,; ,—1.96,0,v36 , s V3,-9,1,V7, —\/14,n,4§
,0.333.
7. Which are rational numbers but not integers?
Ans: 25 > 1.96 7 42 0.333
. o 7 ) . ) 6 ) 3 ) . s
8. Which are integers but not whole numbers?
Ans: -9
9. Which are integers but not natural numbers?
Ans: 0,-9
10.  Which are real numbers but not integers?
5 7
25 =,-196, ——, V3, V7,-V14,
Ans: 2 7 6
4—, 0.333 ...
3

12 Depict each number on a number line.

1
| —=0.
(i) 5 0.333
| | —o—] :
-2 -1 0 1 2
1
| I —eo—] I
-2 -1 0 1 2
1_0111..
(i) °
| | —— |
-2 -1 (0] 1 2
(iv) ! =0.1
10
< I —o— I
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Ex#22

Properties of Real Number

The set R of real number is the union of two
disjoint sets. Thus R = Q U Q/

Note:

QNnQ/ =09

Real Number System

Closure Property w.r.t Addition
The sum of real number is also a real number.

Ifa, b e Rthena+b €R
Example:

74+9 =16
Where 16 is a real number.

Closure Property w.r.t Multiplication
The Product of real number is also a real

number.
Ifa, b e Rthena.b € R

Example:
7 X9 =63

Where 63 is a real number.

Commutative Property w.r.t Addition
Ifa, b e Rthena+b=>b+a

Example:

7+9=9+7
16 =16
Commutative Property w.r.t Multiplication
Ifa, b € Rthena. b=b>b. a

Example:

7X9=9x7
63 =63
Associative Property w.r.t Addition
Ifa, b, ¢ € R then
a+b+c)=((@+b)+c

Example:
2+(B+5)=2+3)+5

2+8=5+5
10 =10

Chapter # 2

Associative Property w.r.t Multiplication
Ifa, b, ¢ €R then
a(bc) = (ab)c

Example:
2(3x5)=(2x%x3)5
2(15) = (6)5
30 =30
Additive Identity

Zero (0) is called Additive identity because
adding “0” to a number does not change that
number.
If a € R there exists O € R then
a+0=0+a=a
Example:
3+0=0+3=3
Multiplicative Identity
1 is called Multiplicative identity because

multiplying “1” to a number does not change
that number.
If a € R there exists 1 € R then
a.l=1.a=a
Example:
3x1=1%x3=3
Additive Inverse
When the sum of two numbers is zero (0)

If a € R there exists an element a’/ then
a+a’ =a’ +a = 0thena’ is called additive
inverse of a

Or
a+(—a)=—a+a=0
Example:
3+4(-3)=3-3=0
—-3+3=0
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Ex #2.2
Multiplicative Inverse
‘When the Product of two numbers is “1”.
If a € R and a # 0 there exists an element

a~! € R then
-1

=al.a=1 then alis called

multiplicative inverse of a
Or

a.a

Example:
1
3X-==-x3=1
3

Distributive Property of Multiplication
over Addition

Ifa, b, ¢ €R then
a(b+c)=ab+ac
(b+c)a=ba+ca

Example:
23+5)=2x3+2x5
2(8)=6+10
16 =16

Properties of Equality of Real Numbers
Reflexive Property of equality

Every number is equal to itself.
a=a
Example:
3=3
Symmetric Property of Equality
Ifa=bthenalsob =a

Examples:
x=5
or5=x
xt=y
ory = x?

Transitive Property of Equality
Ifa=bandb =cthena =c
Example:
ifx+y=zandz=a+b
Thenx+y=a+b

Chapter # 2

Ex#2.2
Additive Property of Equality
Ifa=bthenalsoa+c=b+c

Examples:

x—3=5
Add 3 onB.S
x—3+3=5+4+3
x =8
x+3=5

Subtract 3 from B.S
x+3—-3=5-3
x=2
Multiplicative Property of Equality
Ifa=>bthenalsoa. c=b.c
Or

a b
a=bthen— = —
c c

Examples:
X
B
3
Multiply B.S by 3
X
—X3=5x%x3
3
x =15
2x = 24
Divide B.S by 2
2x _ 24
2 2
x =12

Cancellation Property w.r.t Addition
Ifa+c=b+cthena=>»

Examples:
2x+5=y+5
2x =y
2x—5=y-5
2x =y
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Chapter # 2

Ex #2.2 Ex #2.2
Cancellation Property w.r.t Multiplication (i) Ifa>bthena+c>b+c
Ifa.c=b.cthena=0»> Example:
OR (@ 5>3then5-2>3-2
1t =L enach (b) 5>3then5—7>3—7S0-2> —4

c c (c) x+3>5
Examples: Subtract 3 from B.S
2xX5=yx5 x+3—-3=5-3
2x =y x=2
Z_X _Y Multiplicative Property
5 5 When ¢ > 0:

2x =y (i) Ifa < bthenac < bc
Properties of Inequality of Real Numbers (ii) If a > bthenac > bc
Trichotomy Property Example:

Trichotomy property means when comparing | (a) 5> 3then5Xx2 >3 X2
two numbers, one of the following must be | (b) X > 5

true: 3
Multiply B.S by 3

a=>b x
a<b =xX3>5x%3
>b 3
a x> 15
Examples:
5=5 2x > 24
3<5 Divide B.S by 2
3>5 2x 24
Transitive Property 2 > 2
(i) Ifa>bandb > cthen a>c x>12
Example: When ¢ < 0:
If7>5and5 > 3then7 > 3 (i) Ifa < bthenac > bc
(i) Ifa<bandb <cthena<c (ii) Ifa > bthenac < bc
Example: Example:
If3<5and5<7then3 <7 (a) 5>3then5Xx-2<3x-2S0-10< -6
X
. — <5
Additive Property (b) -3
() fa<bthena+c<b+c Multiply B.S by —3
Example: Y -3>5x-3
3<5then3+2<5+2 -3
x > —15
x—3>5
Add 3 onB.S

x—3+3=5+3
x=8
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Q1l:

(i)

(ii)

(iif)

(iv)

Q2:
(i)

(i)

Example: 4
Page # 58

Chapter # 2

Ex#2.2

Solve the following equation using properties of real numbers.

2x—-5=3x+4

Solution:

2x —5=3x+4

2x —54+5=3x+4+5
2x—54+5=3x+9
2x+0=3x+4+9

2x =3x+9

3x+9 =2x
3x+9—2x =2x—2x
3x—-2x+9=0
B=2)x+9=0

1.x+9=0
x+9=0
x+9-9=0-9
x+9—-9=-9
x+0=-9
x=-9
Ex#22
Page # 59

Name the properties used in following
equations.
1+4+3)=(1+4)+3
Ans: Associative law of addition
5(a+ b) =5a+ 5b
Ans: Distributive law of multiplication over
addition
a+0=0+a=a
Ans: Additive identity
1 1 _
5x§—§x5—1
Ans: Multiplicative inverse
Write the missing number.
2+(__+49)=2+6)+14
Answer: 6

7+(4+2)=13,s0(7+4)+2 =
Answer: 13

(iif)

(iv)

Q3:
(i)
(a)
(c)

(i)

(a)
(b)
(c)
(d)

a=bthena+c=b+c
Closure Property w.r.t Additon
—5 &5 are additive inverse
0 is the additive identity
Symmetric Property
a=bthena—c=b—-c
~ 2x & — 2x are additive inverse
. Distributive Property

1 is Multiplicative Identity
a=bthena—c=b—-c
0 is the Additive Identity

. 9&—9 are additive inverse
0 is the Additive Identity

9%x(3%x4)=108,s0(9x3)x4=__
Answer: 108

5x(8x9)=(5Bx__)x9

Answer: 8

Chose the correct option
8 X (6 X 7) is equal to:
8x6—-7

8x12

Answer: d. (8 X 6) X 7

(b) 8—(6—7)
(d) 8x6)x7

Which one of the following illustrates the
Associative Law of Addition?
3+2+4)=0U+4)+1
3+(2+4)=(B+2)+4
3+2+4)=0GB+2)+2
3+2+4)=2+6)+1
Answer:b.3+(24+4)=B3+2)+4
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(iif)

(a)
(b)
(c)
(d)

Q4.

(ii)

(iif)

(iv)

Ex #2.2
Which one of the following illustrates the
Associative Law of Multiplication?
4x(3x6)=(6%Xx6)X%2
4x(3x6)=(3x%x12)x2
4x(3x6)=(4x3)x6
4x(3x6)=(3%x8)x3
Answer:c. 4 X (3x6)=(4x3)x6

Do this without using distributive property.
39 x 63+ 39 x 37

Solution:

39 X 63 + 39 x 37

= 2457 + 1443

= 3900

81 x 450 + 81 x 550
Solution:

81 x 450 + 81 x 550
= 36450 + 44550

= 81000

50 x 161 — 50 x 81

Solution:

50 x 161 — 50 x 81
= 8050 — 4050

= 4000

827 X 60 — 327 x 60

Solution:

827 x 60 — 327 x 60
= 49620 — 19620
= 30000

Chapter # 2

(i)

(iif)

Ex#2.3

RADICALS AND RADICANDS

%/a is the radical form of the nth root of a.
1

a” is the exponential form of the nth root of a.
If n = 2 then it becomes square root and write

Va instead of ¥/a

If n = 3 then it is called cube root like %

If n = 5 then it is called 5th root like Y625
Important Notes

If ads positive, then the nth root of a is also
positive.

Example:

V64 =(4)3 =4

If a is negative, then n must be odd for the nth
root of a to be a real number.

Example:
V=64 = /(-4)3 =-4

If a is zero, then V/0 = 0

Properties of Radicals:
Product Rule of Radicals:

Vab = ¥a. Vb

Example:

Vox,/6y?

V(6x)(6y?) = /36y%x = V36,/y?x
= 6yVx

Vox/6x2
J(62)(6x2) = y/36x2x = V36y/x2/x
= 6yVx
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Ex#2.3
Quotient Rule of Radicals:
nf@ Va
b b
Example:
150xy
Simplify: 2
implify %
Solution:
150x
= 2,/50y =2/5X5x 2y

= 2¢/52,/2y = 2(5),/2y = 10|/2y
Radical Form
Va
Yam or (Va)"

Chapter # 2

Radical form of an Expression:

The number or quantity that is written under a

radical sign (\/_ or 4/7 ) is called radical form
of an expression.

Example:

/9 is the radical form of 3.

Exponential form of an Expression:

The number or quantity that is written in the
form of exponent is called exponential form of
an expression.

Example:
32 is the exponential form of 9.

Exponential Form
1

a’

an

a

Some frequently used radicals are given in the following table

| Square Root Cube Root Fourth Root
Vi=1 Vi=1 Vi=1
Va=2 Vg =2 Vie =2
V9 =3 V27 =3 V8l=3
V16 = 4 V64 =4 V256 = 4
V25=5 Y125 =5 V625 =5
V36 =6 V216 =6 V1296 = 6
Example 5 Page # 61
What is the difference between (i) x% = 16
(i) x =16 ?
() x2 =16 (i) x =16
Solution: Solution:
x? =16
x =16

This means what numbers squared becomes
16. Thus x can be 4 or —4 like (4)? = 16 and

also (—4)? = 16.
Hence the value of x = +4.

Here x is the principal square root of 16, which
has always a positive value such is x = 4.
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Q1:

64
(i)

(i)

(i)

Q2:

64
(i)

(i)

(iii)

(iv)

(v)

(vi)

Ex #2.3

Page # 64
Write down the index and radicand for each
of the following expressions.

11

y

11
index = 2,radicand = 7

3(13
3x
13

index = 3,radicand = —
3x

5\/ ab?

index = 5,radicand = ab?

Transform the following radical forms into
exponential forms. Do not simplify.

V36

1
Exponential form= (36)z

v1000

1
Exponential form= (1000)z
V8
1
Exponential form= (8)3
Va

1
Exponential form= (g)»

V(5 —6a?)3
1
((5 - 6a%)*)2
3
Exponential form= (5 — 6a?)z
V=64

1
Exponential form= (—64)3

Chapter # 2

Q3:

64
(i)

(i)

(iii)

(iv)

(v)

(vi)

Q4.

(i)

Ex #2.3
Transform the following exponential form of

an expression into radical form.
1

73

-7

3

x 2
1
(x73)z

x—3

4
bs
1
(b*)s
54

1
(3x)9

V3x

Simplify:
V125x

Solution:

V125x
= (125x)%
1 1
= (125)3(x)3
= (5 x5 x 5)3(x)3
1 1
= (5%3(x)3
= S(x)%
=53x
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(i)

(iv)

Ex #2.3

1 1 1
= (25)2(x*)2(y*)?
= 5xy

v (3y —5)?

Solution:

3y —5)2

Chapter # 2

(v)

(vi)

Ex #2.3
6v18

Solution:

6v18
= 6(18)%
=6(3x3x 2)%
= 6(32 x 2)2

1 1
= 6(3%)2(2)2
=6(3)V2
=18V2

/54x3y322

Solution:
V54x3y3z22

1
= (54x3y32%)3

= B3I

= (3x3x3x 2300 (D)3

= (3¢ x 23 () (2?3
= 3B
= B MDD

1
= 3xy(2z%)3

= 3xy3/222
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Base

Ex#24

<wiBase <% power 4;l£;ﬁ

Exponent /Power

index/JLu}':J power c!‘at'n/w‘)?fﬁ/?:!LBase

Co-efficient

—uEE

-wgCO-efﬁcientLl‘at’nﬁ‘;Xd} Left ZBase

L v Multiply J“UsT Co-efficient s/Base

4x?
Base: x
Power: 2
Co-efficient: 4

-3

5y
Base: y
Power: —3
Co-efficient: 5

Base: 'y
Power: 3

Co-efficient: —2

X
Base: «x
Power: 1
Co-efficient: 1

%3

Base: X
Power: 3
Co-efficient: 1

5z
Base: 1z
Power: 1

Co-efficient: 5

Chapter # 2

Note:
gt 1 _ 1 1 _ s
T 16 333 =27
—4 1
—4x72 = — +b) 1=
4x " (a ) (@ +b)

Laws of Exponents

Multiplication of Same Bases

To multiply powers of the same base, keep the
same base and add the exponents.

Ut Z s multiply U4 AT bases <& (1)1
L/ multiply ¥ Co-efficient <
Ldffi .{lBase <>
L/ Add fPowers %

Example:

a™. a® = g™t

Ex#2.4
Multiplication of Different Bases
When different bases are multiplied just
multiply the co-efficient or constant.

2w multiply U2URT bases ¥ 1
L/ multiply ¥ Co-efficient

Law of Quotient

To divide two expressions with the same bases
and different exponents, keep the same base
and subtract the exponents.

L/,:)!:(base U195 bases <2 LI ¥ fraction —2
-gé.lgyz‘j“,cf sign 6 power Lu”dgf_uflg

€2 » minus € % plus S

€Z_L s plus 7€' minus PR
Law of Power of Power

To raise an exponential expression to a power,
keep the same base multiply the exponents.

J(u’l;u:/lgf Power /.:JIL-‘/.C/. ;f(ue
Ly Multiply £ PowersZBases(l/

9 sign § minus #L-L Co-efficient | Base /1

AL expression I / even - power .,2(1

-ziu;’ 1 sign 6plus
(—x)?2 = x22 (—4y)? = 16y?

Z\L expression 7x #0dd power «2(2
-ng ¥ minus kplus

(_x)25 — —X25 (—2y)3 — _8y3

Zero Exponent Rule
Any non-zero number raised to the zero power
equals one.

_gn/,l/,él ¥ wZero /flPower § Base uﬁLf(
100° =1and (xy)° =1
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Q1:

(i)

(i)

(iif)

Q2:

67
(i)

(i)

(iii)

Ex # 2.4

Page # 67
Write the base, exponent and value of the
following.

1
-9 _
2) 1024
base = 2, Exponent = —9, value = L
1024
a\? aP
) =
a e
base = oy Exponent = p, value = pve
(—4-)2 =16
base = —4, Exponent = 2, value =16

If a, b denote the real numbers then
simplify the following.

a® x a®

Solution:

a® x a®

= g3+5

3 2

&)@

Solution:
3 2
3

BRER
oy
s
=(3)
e
=(3)
(-a)* x (—a)?
Solution:
(-a)* x (-a)?
— (_ a)4+3
=(-a)’

= —a7

Chapter # 2

(iv)

(v)

(vi)

(wvii)

(viii)

Ex#2.4
(—2a2b3)3
Solution:
(—2a2b3)3
= (=2)3a?3p3%3
= —8a®b°
a3(-2b)?
Solution:
= a3(—2b)?
= a3 (-2)2(b)?
= a3 x 4b?
= 4a3b?
(a?b)(a?b)
Solution:
(a’b)(a?b)

= g2+t2pl+l
— a4b2

a% p°

2
Solution:
a%. p°

2

1x1
2
1
2
(—3a2b2)2
Solution:
(—3a2b2)2
= (—3)2q?*2p2x2

= 9q*p*
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(ix)

Q3:

(i)

(i)

Ex#24

3
a®\2
(5

Solution:

3
a®\2
()
3

aZXE

B pES
alx3
p2x3
a3
~bs

Simplify the following.
76

74

Solution:

76

74

=767

— 76—4-

=72

2453
102
Solution:
24,53
102
24,53

T (2x5)2

24,53
© 22,52
=2%.53,272,572
— 94-2 53-2

=2251
=4x5
=20

Chapter # 2

(iif)

(iv)

(v)

Ex#24

(a+ b2 (c + d)?)®
{(a+b).(c+d)2}

Solution:
(a+b)2(c+d))?
{(a+b).(c+d)2}
_(a+b)¥3. (c+d)*3
" (a4 b8, (c +d)2x3

_(a+b)°.(c+d)°
" (a+b)3.(c+d)°

=(a+b)l.(c+d)° (a+b)3.(c+d)°

=(a+b)°3.(c+d)°°
=(a+b)3(c+d)3

(V)2

Solution:

(Va)?

5x5.W

Solution:
5\/x5. 4\/x4
1 1
= (x5)5(x*)3
1 1
— (.X')ng. (X)4XZ
=Xx.X
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Q4:

67

(i)

Ex #2.4
Simplify the following in such a way that no

answers should contain fractional or
negative exponent.
1
(3
81
Solution:

1
(&)
81

1

_ (5 X 5)7

“\9x9
1
2

(a5)
Solution:

(ab)b
1

1\a
(z5)
1
(ab)b
((ab)-1)a
_ (ab)p
- 1
(ab)"a

1 1
= (ab)b.(ab)a

Chapter # 2

Ex#24
2p+1 32p—q 5p+q g4

6P.109+2,15P

Solution:

(iif)

2p+1 32p—q gp+q gd
6P.109%2. 15P
2P+1, 32p-a_5p+a (2 x 3)4
T (2 x3)P.(2x5)1%2 (3 x 5)P
2p+1 32p-a 5p+a 24 34

T 2p.3p.24+2 54+2_3p_5p
op+1+q 32p-q+q_5p+q

T Jp+q+2 3p+p Gq+2+p

2p+1+q 32p gp+q

= 2p+q+2 32p §5q+2+p

= 2p+1+q 32p gp+q p-pP—q-2 3-2p §—q-2-p
= 2p+1+q-p—q-2 32p—2p gp+q—q—2-p
=212 30 5-2

=271,30 572

(iv)  xP\PT9 x0T T \TFP
@ & &)
Solution:

xP pt+q x4 q+r x" r+p

@ &) @)

= (xP.x" )P (xq, x )" (x", xP)"HP
= (xP)PHA(xq-T) A+ (TP)T+P

= (x)P-D@+D) (x)@-1a+1) ()-p)(r+p.
_ (x)pZ_qZ. (x)qz_rz. (x)rZ_pZ

_ xpz—q2+q2—rz+rz—p2

:xO
=1
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Q5:

67

Ex#2.4

1
45.643.23)5

85.(128)2 =2

Prove that (
Solution:

1
45.643.23\2
- =2

<85. (128)2>
L.H.S

(22)5 (26)3 23 ;
23)5 27)2 )

210 218 23 2
< 215 214 )

210+18+3 2
T015+14

231
()

1
= (231-29)2

=R.H.S

Ex#2.5
Complex Number
A number of the form a + bi where a and b

are real numbers is called complex number
n n

where "a" is called real part and “b” is called
imaginary part.

Conjugate of a Complex Numbers
A conjugate of a complex number is obtained
by changing the sign of imaginary part. The

conjugate of a + bi is a — bi or the conjugate
of a + bi is denoted by a + bt = a — bi.

Chapter # 2

Ex # 2.5
Equality of Two Complex Numbers
Let Z, =a+bi and Z, = c +di then Z; =
Z, if real parts are equal i.e. a =c and
imaginary parts are equal i.e. b = d.

Operation on Complex Numbers
Addition of Complex Numbers
Let Z; = a+ biand Z, = ¢ + di then

Zi+ Zy = (a+ bi) + (c + di)
Zi+ Zy=a+bi+c+di
Zi+ Z,=a+c+bi+di
I+ Zy=(a+c)+ (b+d)i

Subtraction of Complex Numbers
LetZ, = a+ biand Z, = ¢ + di then

Zy— Zy = (a+ bi) — (c + di)
Zy— Zy,=a+bi—c—di
a—c+bi—di
Zi—Zy=(@a—c)+ (b—d)i

N
-
[

N
N
Il

Multiplication of Complex Numbers

Let Z; = a + bi and Z, = ¢ + di then
Z1.Zy = (a+ bi)(c + di)

Z1.Zy = ac + adi + bci + bdi?

Z1.Z, = ac + (ad + bc)i + bd(—1) as i? = —1
Zy.Z, = ac + (ad + bc)i — bd

Z1.Z = (ac — bd) + (ad + bc)i

Division of Complex Numbers
Let Zy = a+ biand Z, = ¢ + di then

Zy _a+bi

Z, c+di

Multiply and Divide by ¢ — di
Zi a+bi c—di

- = - X -

Z, c+di c—di

Z; (a+bi)(c—di)
Z, (c+di)(c—di)
Zy _ac —adi+ bci — bdi?
Z, c? — (di)?
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Q1l:

(i)

(i)

(i)

Ex#2.5

Z, ac+ bci—adi—bd(-1)

Z,

Z
Z

Z3

Zy

Z,

CZ _dZiZ
_ac+ (bc —ad)i+ bd
c?—d?(-1)
_ (ac +bd) + (bc — ad)i
c?+d?
_(ac+bd)  (bc—ad)i
c? + d? c? + d?

Ex #2.5

Page #71

Add the following complex number
8+9i,5+ 2i

Solution:

8+9i,5+ 2i

let Z; =8+9i

AndZ, =5+ 2i

Now

Zy+Z,=(8+9i)+ (5+20)
Z1+Z,=8+9i+5+2i
Zy+Z;,=8+5+9i+2i
Zy+Zy, =13+ 11i

6+ 3i,3-5i
Solution:

6+ 3i,3—-5i
Let Z; =6+ 3i
AndZ, =3 —5i
Now

Z,+2Z,=(6+3i)+ (3—5i)
Z,+7Z,=6+3i+3—5i
Z,+7Z,=6+3+3i—5i
Z,+7Z,=9-2i

2i+3,8-5V-1
Solution:
2i+3,8—-5/-1
let Z, =2i+3
And Z, = 8 — 5v/—1

8 —5i

a=1=1i

Chapter # 2

si?=-1

(iv)

Q2:
()

(i)

Ex #2.5
Now
Z,+7Z,=i+3)+ (8—5i)
Z,+Z,=2i+3+8-5i
Z,+Z,=3+8+2i—5i
Z,+7Z,=11-3i

V3 +/2i,3/3 — 2+/2i

Solution:

V3 +/2i,3v3 — 24/2i

let Z; =3 +2i

And Z, = 3+/3 — 24/2i

Now

Zy+ Z, = (V3 +2i) + (3V3 — 2v2i)
Zy+Zy =3 +/2i + 33 — 2/2i
Z,+ 7, =3+ 33 +2i - 2V/2i
Z,+ 7, = 43 —2i

Subtract:
—2+3ifrom 6 — 3i
Solution:

-2 + 3ifrom6 — 3i

Let Z; = -2+ 3i

AndZ, =6 —3i

Now
Z,—2Z;=(6-3i)—(-2+3i)
Zy,—Zy=6—-3i+2-3i
Zy,—Zy=6+2—-3i—-3i
Z,—Zy =8—6i

9 4+ 4i from 9—8i
Solution:

9 + 4i from 9—8i

Let Z; =9+ 4i

AndZ, =9 —8i

Now
Z,—Z;=(9—-8i)—(9+4i)
Zy—Z1=9—8i—9—4i
Zy—2Z1=9—9—8i—4i
Zy,—Zy=0-—12i
Zy—Zy = —12i



https://www.perfect24u.com/

(i)

(iv)

Q3:

(i)

(i)

Ex # 2.5
1—-3ifrom8—i
Solution:
1—-3ifrom8—1i
Let Z; =1-3i
AndZ, =8-—1i
Now
Z,—Z;=08B-1)—(1-30)
Zy—Z;=8—i—1+3i
Zy—Z;=8—-1—1i+3i
Zy—Z1 =742

6 —7ifrom6+ 7i
Solution:

6 —7ifrom6+ 7i

let Z, =6-7i

AndZ, =6+ 7i

Now
Z,—Z;=(6+7i)—(6-70)
Z,—Z;=6+7i—6+7i
Z,—Z;=6—-6+7i+7i
Zy—7Z,=0+14i
Zy,—7,=14i

Multiply the following complex numbers
1+2i,3-8i

Solution:

1+2i,3—-8i

let Z;, =1+2i

AndZ, =3 —8i

Now

Z,.Z, = (14 2i)(3 —8i)
Z,.Z, = 1(3 — 8i) + 2i(3 — 8i)
Z,.Z,=3—8i+ 60 —16i?
Z,.Z,=3—2i—16(-1)
Z1.Z,=3—-2i+16
Z1.Z,=3+4+16—2i
Z1.Z,=19—=2i

2i,4—-17i
Solution:
2i,4-7i

Let Z; = 2i
AndZ, =4-17i

Chapter # 2

(iif)

(iv)

Ex #2.5
Now
Z1.Z, = (21))(4 — 7i)
Z1.Z, = 2i(4 —7i)
Z,.Z, = 8i — 14i?
Z,.Z, = 8i —14(-1)
Z.Z,=8i+ 14
7.7, =14 +8i

5-3i,2-4i
Solution:

5—-3i,2—4i
Let Z;, =5-—3i
AndZ, =2 —4i
Now
7,.2, = (5 — 30)(2 — 40)
Z1.Zy =5(2 — 4i) — 3i(2 — 4i)
Zy.Z, =10 — 20i — 6i + 12i?
Z,.Z, =10 — 26i + 12(—1)
Z1.Z5, =10 — 2610 — 12
Z{.Zy =10 —12 — 26i
Zy.Zy, =—2—2610

VZ+i,1-v2i
Solution:

V2 +i,1—2i
let Z, =V2+i
And Z, = 1 —+/2i
Now

7,2, = (V2 + i) (1 — V2i)
2.2, =V2(1—V2i) + i(1 — V2i)

Z1.2, =2 — V2 x 2i + 1i — V2i?
Z,.Z, =2 = 2i + 1i —V2(-1)
Z1.Z,=V2 —i+2
7.2, =V2 +V2—i

Z,.Z, =22 —i
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Chapter # 2

Ex #2.5 Ex #2.5
Q4: Divide the first complex number by the é B 4+3D)+D
second. Z, (A-DA+1)

) Z;=2+iZ;=5-1i o
O Zi=2+L2 ' Zy 4+ 4i+3i+3i

Solution: Z_2 - (1)2 _ (l)z
Zy=2+1,Z; =5~1 Zy  4+7i+3(-1)
Z;y 2+i Z, 1—i2
Z; S5-—i Zy 4+7i-3
Multiply and divide by 5 + i Z, 1-(-1)
Z1_2+ix5+i é_4—3+7i
Z, 5-—i 5+i Z, 1+1
Zl_(2+i)(5+i) é_1+7i
Z, (5-=-0DG+10 Z, 2
Zy 10+ 2i+5i+i? ﬁ=1+zi
Z, G- Z, 22
] Q5: Perform the indicated operations and
é - M reduce to the form a + bi
Z, 25 —i? (i) @=30)+2-30)
Zy 104+7i—-1 Solutior.n .
Z, 25—(-1) (4 —30) + (2 - 3i)
] =4-3i+2-3i
Z _10-1+7 —4+2-3i—3i
Z, 25+1 =6—06i0
Zy 9+7i
Z, 26 (i) (G-20-4-70)
Solution:
L_9 .7, (5 — 2i) — (4 — 7i)
Z, 26 26 =5-2i—4+7i
(i) Z,=3i+4,Z,=1-1i =5—4-2i+7i
. =145
Solution:
Z;=3i+4 (iii) 2i(4 —50)
4+ 3i Solution:
) 2i(4 — 5i)
Zp=1-1 = 2i — 102
Zy 4+3i =2i—10(-1)
Z, 1-—i =2i+10
=10+ 2i

Multiply and divide by 1 + i

Z, 4430 1+i
- = X
Z, 1—i 1+i
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Chapter # 2

Ex # 2.5 .
(iv) (2-30) = (4—50) Review Ex # 2
Solution: Page #73
(2-3i)+ (4 -50) Q3: Simplify each of the following.
= - i _=
4 —5i ( 3 )
Multiply and divide by 4 + 5i Solution:
N
_2-3i 4+5i (_2>
T4-5i04+50 3(_2)3
_ (2—31)(4+51) =W
~ (4—-50)(4+50) o
o _-8
:8+1(2;2 1(251.)2151 27
— (5i
. (i) (=2)3.(3)?
_8-2i-15=D) Solution:
16 — 25i° (—2)3.(3)?
_ 8-2i+15 =-8x%x9
T 16 —25(-1) —72
84+ 15—-2i
~ 716 +25 (iii)  ~3v48
2320 Solution:
41
Ry —3v48
a1 a1 —3vVAx4x3
Q6: Find the complex conjugate of the following —3V4 x4 x3
complex numbers.
() -8-3i -3 x4V3
The complex conjugate of —8 — 3i is —8 + 3i —12V3
(i) —-4+9i (iv) 5
The complex conjugate of —4 + 9i is —4 — 9i v 1{/_6
Solution:
(iii) 7 + 6i i
The complex conjugate of 7 4+ 6i is 7 — 60 9
5
(iv) V5-i B (9)%
The complex conjugate of v/5 —i is V5 + i g
-1
(3%)3
5
-z
(3)3
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Q4:

Q5:

Review Ex # 2
Multiply and Divide by /3
5 y V3
T 2735
@3 V3
5x 33
2z 3
(3)3x(3)3
5V3
2 3
(3)373
533
3
(3)3
533
3
Multiply 8i, — 8i
Solution:
8i, —8i
Now
(8i)(—8i) = —64i?
= —64(-1)
= 64
Divide 2 — 5i by 1 — 6i
Solution:
2 —5i
1-—6i
i
Multiply and divide by 1 + 6i
_2- 5i N 1+6i
T 1-6"1+6i
_ (2 -5)(1 + 60)
T (1-6)(1+60)
_2+12i—5i—30i2

(12 — (60)?
2+ 7i —30(=1)
T 1-36i2
_2+7i+30

T 1-36(-1)

Chapter # 2

Q7:

Qe6:

Review Ex # 2
_ 2+30+7i

1+36

Use laws of exponents to simplify:

(81)™. 3% + (3)4""1(243)
(92m)(33)

Solution:
(81)™. 3% + (3)*""1(243)
(92M)(33)

3 (34)n_ 35 + 34n-1 (35)

B (32)2"(33)
347,35 4 34n, 371 .35

= 34n_33
347.35(1 +371)

= 34n_33
34m.33,32(1+371)

= 34n_33

=3%2(1+3™Y)

=9(1+3)
=9(5-)
j )

Name the property used

7 1_1 7=1
X —=—X =
7 7
Answer:

Multiplicative Property
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