Pakistan School, Kingdom of Bahrain
Mathematics for grade 9 ( Science Group )
CHAPTER # 2

REAL AND COMPLEX NUMBERS
Set of real number:
Union of two disjoint sets, the set of rational number Q and the set of irrational number Q`.
R= QUQ`
Complex Number:
A number of the form Z=a+bί where a and b are the real numbers and ί= is called complex number.
e.g. Z=6+2ί
Complex conjugate:
The number a+bί and a-bί are conjugate of each other.
Rational Number:
The number of the form where p,q integers and q≠0 are called ra_onal numbers.
e.g. ,
Irrational Number:
The number which cannot be express in the form of where p,q integers and q≠0 are called irra_onal numbers.
e.g. √2, 3.14
Natural Numbers:
The numbers 1,2,3,….. which we use for counting object are called natural numbers.
e.g. N= {1,2,3,…..}
Whole Numbers:
If we include 0 in the set of natural numbers then it is called whole number and it is denoted by W.
e.g. W= {0,1,2,3,…..}
Subject: Mathematics 9th
Integers:
Set of integers consist of positive integers,0 and negative and is denoted by Z.
e.g. Z= {……,-3,-2,-1,0,1,2,3,…..}
Radicals and Radicands:
If a real number then any real number x such that X=n√î is called the nth root of a, in the radical n√î , n is radical
and a is called radicand.
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Q4. Represent the following numbers on the number line.

m?

3
3
13

3
vl
]
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QS: Give a rational number between % and g .

Solution:

Sum of numbers = 2 and 2

4 9

Qé: Express the following recurring decimals as the rational number 2 where
q

p.q are integers and g0

(1) 05 (2) 013 (3) 067

Solution:
m o3

Let x=05
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Or  x=0.5555.... .

since we have only one digit Le., 5 repeating indefinitely therefore multiplying
both sides by 10

10x = 5.555.... .2

Subtracting (1) from (2), we get
10x—x=(5.555....) — (0.555....)

9x=5.00000

Hence v=2
9
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(2 03
Let oi3
Or x=0.131313131313.

.M

since we have only two digits 1.
multiplying both side by 100

100x=13.1313131313.

13 repeating indefinitely therefore

.2

Subtracting (1) from (2), we get

100x-x=(13.1313..) - (0.1313...)

99x=13.00000

Hence v=13
9
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Exercise 2.2

identify the property used in the following
a+b=b+a

a(be) - (ab)e

Tx1=7

x>yx=pre<y

ab=ba

a+c=b+c=a=b

5+(=5)=0

a>b=ac>bc (c>0)
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Solution:

i
ii.
.
iv.
V.
vi.
Vi,

Vi,

Commutative property w.r t. addition
Associative property w.r.t multiplication
Multiplicative identity

Trichotomy property

Commutative property w.r.t. multiplication
Cancellation property

Additive inverse

Multiplicative inverse

Multiplicative property
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Q2. Fill in the following blanks by stating the properties of real numbers used.
3x+ 3(yx)
=3x+3y-3x,
=3x-3x+3y,
=0+3y,
=3y,

Solution:
3x +3(yx)
Step 1:
=3x+ 3y 3x Distributive property w.r.t. multiplication
Step 2:
=3x- 3 +3y, Commutative property
Step 3:
=0+ 3y, Additive Inverse
Step 4:
=3y, Additive identity
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Q3.

L4l

Give the name of property used in the following.

. 2a+0=424

SR

. m+(-1)=0

. 3:/3is areal number

(e

Solution:

1.

Additive identity

2. Distributive property w.r.t. multiplication
3
4.
5.

Additive inverse

. Closure property
. Multiplication inverse
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Exercise 2.3

Q1. Write each radical expression in exponential notation and each
exponential expression in notation and each exponential expression in
radical notation. Do not simplify.

Solution:

(1) J6r  -ed

@F  -@p -
@r =7 =

2 1
(4) y? =W =3yt
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Q2. Tell whether the following statements are frue or false?

ms =
) 2§ =3
@V =7
@ -0

Solution:
(1) False
(2) True

(3) False
(4) False

Q3. Simplify the following radical expression.

m s

Solution:
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@ 32

Soluion:
=z
~{22°
242"
422
=422
=242
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Q1. Use laws of exponents to simplify:
10) (243)72/3 (32)"/8
J(196)-1
Solution:
Qﬂfz/z (32)~V/5

T
(196)72

- () () s

= (;’g)m x (;‘;)1/5 X (4 x 49)1/2

= # x 25‘7 x (22)1/2 x (72)1/2

= s %3%2%7 (% 5un = )
= 34:? x 7

il 7 7

P13 27(%3)
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(zxsy—l) (_sx—i )’2)
Solution:

= 2x (-8) x x5 .
= —16x573. y~++2
il 16x?
il nns2z
e x"2y~174 iz
(ii) ( Ay=3z0 )
Solution:
xby320 \3
= (&)

3

Elbleay
(55)

x

-3

e

-4

ided

2
—16x2 y=2

(xuz zn¢4)3
Vi

X653 03
y2x3
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il x18 712

6

i @BN". 35-(3)4n1(243)
(iv) (58)(37)

Solution:

il (34" . 3=t 35 34n 35_g4n-1 35
(Bhn (33 ) 34n 33
34n45_gan-1+5 34n+s_gan+s

i 34n+3 34n+3
34t (3-1) —an-
e = n+a-an=3 (2

= 3)x(2) = 6
Q2. Show that @)™ < (@) (%)™ =1

%

I
[
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Solution:

n

) A+D N < c+a
&) xE xE)

il (x%. x7b)a*b x (x. x=€)0*€ x (x€
(x- b)‘”" x (x?- E)W (xe-a)ycta

2_p2 il 2llga
xa2-b? e xb?-c o yc-a

x-aycra

. xaz—bubhc +c-a?
= xo
b= il

Q3. Simplify

) 21/3,((27)1/3,((69)1/2
(180)1/2x(4)~1/3%(9)1/4

Solution:
il 213 x(3)’x (3 .5 . 22)"*
M @.2.2.3.3. 5)12x(22)"13 x (32)1/+

J1/3  33X1/3 :31/2  s1/z | p2x1/2

i @ .3 o 228 3t

21/3.3.312. 542 2
(22 .32 . 5)1/2 | 2-2/3  32/4
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2/3 1/2
(ii) (216)2/3x(25)

Solution:

@3

22

L3323

=7z
()
32

KL

(

(s

VZZ.

PNYZ
m)
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(iii) fIs2'2 (52)J

Solution:
= 58 + 56
= 52
(iv) (@) +2", x=0
Solution:
IS X3%2 £ 433
s x6~9

58-6
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Exercise 2.1

Q1. Identify which of the following are rational and irational numbers.

mv3 (2)§ @) (4)12—5 (5)7.25  (6)V29

Solution:
Rational Numbers

Allnumbers of the form £ (where p, g are integers and q is not zero)
q

are called rational numbers. The set of rational numbers is denoted by Q,

ie. © Etf,p,qszwao}

Irrational Numbers

The numbers which cannot be expressed as quotient of infegers are
called irational numbers.
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The set of irational numbers is donated by Q"

e. 0= {1=£

‘qsquzu}
X q

For example, the numbers vZ,¥3,5 are allimational numbers. The
union of the set of rational numbers and iational numbers is known as the set
of real numbers. It is denoted by R,

ie. R=QUQ
here 0 and ' are both subset of R and 0N Q'

Rational Number 245
Irrational Numbers 136
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Q2. Convert the following fraction into decimal fraction.
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Solution:

So, . 0.68
25

@%

Solution:

068
170
150
200
200
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5
®) 3

Solution:
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Q3. Which of the following statements are frue and which are false?
W % is an inational number.
@) is an inational number.
(iii) % s @ ferminating fraction.

(i) % is a terminating fraction.

™) % isrecurring fraction.

Solution:
(i) False (i) True (i) False  (iv) True  (v) False




