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Objectives

The students will be able to clear all their confusion
and learn about rational numbers and their use in
everyday life.

Students can get into the heart of what algebra is
all about solving equations and will learn linear
equations in one variable.

Learn in depth about quadrilaterals of regular and
irregular shapes.

Representation of data with the help of graphs and
tables.

Learn about different methods of calculating the
square root of numbers.

Learn about the different steps and tricks for
finding cube roots which will make learning easy to
students.

Use of percentage, ratio, compound interest and
discount.

Some types of algebraic expressions like the
monomials, binomials, trinomials, and polynomials
and apply some operations on these expressions.

Find the area and perimeters of various plane
figures.

Learn about different types of exponents right from
the fundamental way of adding and subtracting the
numbers with the same power or the same
numbers having different powers.

Help the students learn more about the direct and
indirect proportion and conditions that are required
for the quantities to be in direct or indirect
proportion.

Helps to build the basics and in-depth under-
standing of the basic mathematical concepts of
factors.

Basic learning of making graphs.
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Rational Numbers

In previous classes, we began our study of numbers with counting numbers
or natural numbers, i.e. 1, 2, 3, 4...... By including 0 to natural numbers, we got
whole numbers, i.e. 0, 1, 2, 3, 4.......

The negative of natural numbers were put together with whole numbers to
get integers, i.e. ........ -4,-3,-2,-1,0,1,2, 3, ........

In class VII, the concept of rational numbers was introduced and addition,
subtraction, multiplication and division on the rational numbers were defined.
In this chapter, we will learn about various properties of these operations on the
rational numbers.

Rational Number
p

A number of the form £ or a number which can be expressed in the form o

where p and q are integers and q # 0, is called a rational number.

Example : Each of the numbers g, g, 15 and 0 are rational numbers.
Positive rational number : A rational number is said to be positive if its
numerator and denominator are of same signs.

Example : % and % are positive rational numbers.

Negative rational number : A rational number is said to be negative if its
numerator or denominator are of opposite signs.

-2 5 . .
Example : 9 and o are negative rational numbers.
Equivalent rational numbers : If P s a rational number and m is a
non-zero integer, then q
p _ pxm

qg qgxm’

(2 =
LLl
-
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PXM s a rational number equivalent to 2
gxm q

-3 (-3)x2 (-3)x3 (-3)x4
Example: — = = = =...

5 5x2 5x3 5x4

-3-6-9-12
" 5°10°15° 20 ° etc. are equivalent rational numbers.

Standard form of a rational number : A rational number % is said to be in standard

form if @ and b are integers having no common divisor other than 1 and b is positive.

in standard form.

21 21x-1 —-21

—56 -b6x—1 56
The greatest common divisor of 21 and 56 is 7
—21 (-21)=7 -3

56  56-7 8

1
Example : Express — 56

Solution :

-3 21
Hence, 3 is the standard form of number ——

-56"
Comparison of Rational Numbers
(i) Every positive rational number is greater than 0.
(i1) Every negative rational number is less than 0.

Example : Which of the numbers _3—4 or = is greater?

Solution : First we write each of the given numbers with positive denominator.
3  3x(-1) -3

—4 —4x(-1) 4

One number

The other number = _675

LCM of 4 and 6 = 12

=3 _(=3)x3_-9 O.lﬁ_(—5)x2_—10
"4 T 4x3 12 %76 T 6x2 | 12

. -9 -10
Slnce,—9>—10:> E>W
H -3 -5 38 -5

ence, —;~ >~ Or — >,
. 3 .
l1.e. — 1s greater.
4 3 7 -5

Example : Arrange the numbers 5°°10°8 in ascending order.

Solution : First we write each of the given numbers with positive denominator.
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7 Ix(=1) -7
—10  —10)x(-1) 10

We have,

-3 -7 -5

Thus, the given numbers are 510 and 3
LCM of 5, 10 and 8 is 40.

Now, Z3-C8xB_=24 —7_(Tx4_-28

5 5x8 40 > 10 10x4 40
-5 (-5)x5 —25
'8~ 8x5 40
-28 -25 -24
Clearly, 20 < 40 < 40

-7 -5 -3 . 7 -5 -3

Hence, 75 < g~ <75 ,ie —qg<g <75 -

1.2. Properties of Rational Numbers

(i) Addition of Rational Numbers

If two rational numbers are to be added, we should convert each of them into a rational
number with positive denominator.

Case I : When denominators are same :

a c> (a+c)
b b b

and,

In this case, <

. . —4 5
Example : Find the sum (i) — +7, (ii) 13 t13-

Solution :
~4,5_9+5_1
7T 7T 1T 7T
() 8 _ 8 x (— 1) _ ﬁ
W 13T C13)x(-1) 13
N ﬁ 5 (-8+5_ -3
" 137137 13 13
Case II : When denominators are unequal :
In this case first we will make the denominators same by expressing these numbers
with the LCM of the denominators as a common denominator. Now, we add these numbers
as shown in case L.

@)

. -9 5
Example : Find the sum 16 T12-

Solution : LCM of 16 and 12 =48

-9, 5 _3x(-9)+4x5
16 12~ 48
20 +20 _ -7

48 "~ 48
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Properties of Addition of Rational Numbers

Property 1: Closure property : The sum of two rational numbers is always a rational

number. If E and E are two rational numbers, then (b d) is also a rational number.
< 4 3) -20+9 -11

3 75 15 - 15

Example : Consider —— and 5 are rational numbers, then
is also a rational number.

Property 2 : Commutative property : For any two rational numbers % and %

(5+a)=(a+5)

c -5

a 3
Example : For b T d- 8

<g+g> _ {§+(—5)} _ {24+(—35)} ol
b d) |7 8 | 56 - 56
c a -5 3
How (2+3) = (&+7)
_—-35+24 -11
B 56 ~ 56
a c c a
Thus, <§ + g) = (g + g)

Property 3 : Associative property : While adding three rational numbers, they can
e

be grouped in any order. Thus, for any three rational numbers %, df

a c\. e _a [c e
we have, <b+d>+7 g+(d+f).
Example : For % _3_2’%=% and %=%
a c)\ e -2 5\ 1
we have <E+E>+7 = {<?+€>+§}
(524
6 2 6 2
()22
“\ 6 6 3
a+(£+£) _ {—2+<§+1>}
b \d f 3 6 2
-2 (5+3 -2
:{?*( 6 )Hs}
_<—4+8>_é_2
a 6 6 3



Rational Numbers —@_

Property 4 : Existence of additive identity : If 0 is added to any rational number,

then always of rational number itself.

a a a a
i+0=i=0+i

b b b’ b

Hence, 0 is called the additive identity for rational numbers.
3 3 3

Example : <7+ 0> =7= (0 +7>

(ii) Subtraction of Rational Numbers

If % and % are two rational numbers, then subtracting % means adding additive

. ® a .
inverse of d to b correct it.

a_c_a (-c
Thus,g—g—b+<d>

Example : Subtract g from g
. 5 (-3)_10+(-21) 10-21 -11
Solut10n.7+<7>— 14 =14 - 14

Properties of Subtraction of Rational Numbers
Property 1 : Closure property : If % and % are two rational numbers then % - %
is also a rational number.

Example : If % and & are rational numbers, then

()t - 57

+ 13 . .
= {7146} =14 18 also a rational number.
Property 2 : Commutative property : For any two rational numbers % and %,

(z g) y (5 z)
b d d b
Hence, rational numbers are not commutative under subtraction.

a 2c 1
Example : For 5-34g

=,
a ¢ _2 -1 _4-1_3_1
b d 3 6 6 6 2
c a_1 -2 1-4 -3 _ -1
d b 6 3 6 6 2
Thus, 5-3) = (-5)

Property 3 : Associative property : For any three rational numbers % , % and % ,

(5-8)-7 ~ 5 -(a-5)

Hence, rational numbers are not associative under subtraction.
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