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CHAPTER

RATIONAL NUMBERS

INTRODUCTION

Do you remember humber systems?

(i) Numbers 1, 2, 3, 4, . . . which we use for counting, form the system of natural humbers.

Natural numbers are
1 2 3 4

5 >

(i) Natural numbers along with zero, form the system of whole humbers.

Whole numbers are
0,1,2,3,4,5

\ 4

(iii) Collection of natural numbers, their opposites along with zero is called the system of
integers.

v

Integers are
........ -3,-2,-1,0,1,2,3
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Properties of fractions

(a) If % is a fraction, then for any natural number m,

_pxm
T gxm

P
q




(b) If P is a fraction and a natural humber m is a common divisor of p and q, then

r
(c) Two fractions P and — are said to be equivalent if
q S

(d) A fraction % is said to be in its simplest or lowest form if

p and q have no common factor other than 1.

(e) Fractions can be compared as:

p r p _r p r
. a5 i q°s TS
| 1l m
(0 ifpxs<qgxr (i ifpxs=qxr (i) fpxs>qgxr

Let us do some problems to revise our memory.

Simplify the following:

1. (- 212) + 384 — (- 137) 2. 9 x[7+(—11)]
3. (—12) x (- 10) x 6 x (- 1) 4. (—108) + (- 12)
5. (—1331) = 11 6. —72(—15—37 - 18)

RATIONAL NUMBERS

In Class-VI, we have dealt with negative integers. In the same way, we shall be introducing
negative fractions, e.g. corresponding to 1/2 we have negative fraction — 1/2.

A
\ 4

-3 -2 -1 0 1 2 3
Fractions with corresponding negative fractions and zero constitute the system of rational
numbers.
The word ‘rational’ comes from the word ‘ratio’.

Any number which can be expressed in the form of p/q, where p and q are integers and
q # 0 is known as a Rational Number.




See the following rational numbers.

1 5 2 -1 -2 -2 1

5 -2 3 5 3 -3 -4
Positive Rational Numbers

2 -2
3’ -3

1
5

The rational numbers are said to be positive if signs of numerator and denominator
are the same.

Negative Rational Numbers

i
3 -4

The rational humbers are said to be negative if signs of numerator and denominator
are not the same.

[ Il 6 10 15 J0 0 G 105

Remember

J— ]

e Every fraction is a rational number, but every rational number need not be a fraction,

e.g. %. % are not fractions as fractions are part of a whole which are always positive.

e All the integers are rational numbers. Integers — 50, 15, O can be written as, — 50 15 O

L respectively.

[ ][ J0 J0 ) 1 ) 1[G G

1. Which of the following are rational numbers?

-
-
-
-

[ co—

. . 2 .. 4 . 0
(i) -3 (i) 3 (iii) 0 (iv) 5
2. Write down the rational numbers in the form % whose numerators and denominators
are given below:
(i) (-5)x4and-5+4 (i) 64+4and32-18



3. Which of the following are positive rational numbers?
-2 4
0 = i) = (i) v = v =%
4. Answer the following:

(i) Which integer is neither positive nor negative?

(ii) A rational number can always be written as % Is it necessary that any number written as

% is a rational number?

5. State whether the following statements are true. If not, justify your answer with an
example.
(i) Every whole number is a natural number. (i) Every natural humber is an integer.

(i) Every integer is a whole number. (iv) Every integer is a rational number.

(v) Every rational number is a fraction. (vi) Every fraction is a rational number.
PROPERTIES OF RATIONAL NUMBERS

r
Property I.  Two rational numbers % and S are said to be equivalent if

pxs=rxgdg.
To explain the property, let us take few examples.
4 8 . .
Example 1: Show that - and 2 are equivalent rational humbers.
Solution: 4x(—14)=-56=8x(-7).

4 8 . .
Hence, - and 2 are equivalent rational numbers.

5 -15
Example 2: Show that 3 and Y are not equivalent rational numbers.

Solution: 5x 24 =120 and 8 x (— 15) = — 120.
Hence, 5x 24 #8 x (—15).

Therefore, the given rational numbers are not equivalent.



Property Il.

Example 3:

Solution:

Example 4:

Solution:

Property IIl.

If % is a rational number and m be any integer different from zero, then

_pxm
T gxm’

P
q

3
Write three rational numbers which are equivalent to T

To find equivalent rational numbers, multiply numerator and denominator by any
same non-zero integer.

3x2 _ 8 Multiply numerator and denominator by 2
5<2 _ 10 (Multiply numerator and denominator by 2)
3x(-3) -9

= Multiply nhumerator and denominator by — 3
5x(—3) _ —15  (Multel y-3)

3x5 _ 1—5 (Multiply numerator and denominator by 5)
5x5 25 Py y
Hence, — _—9 and 1—5 are three rational numbers equivalent to §
70’ —15 2" 25 9 5

-4
Express - as a rational number with (i) numerator 12 (ii) denominator 28.

(i) To get numerator 12, we must multiply — 4 by — 3.

(-4)x(-3) 12
7x(-3)  -21

Hence,

12
Therefore, the required rational number is mryl

(i) To get denominator 28, we must multiply the given denominator 7 by 4.

ie (—4)x4 -16
s 7x4 28
. . . —16
Hence, the required rational nhumber is ETH
If P is a rational number and m is a common divisor of p and q then
p_pxm
q q-+-m



- 21
Example 5: Express 29 as a rational number with denominator 7.

Solution: To get denominator 7, we must divide 49 by 7.
-21+7 -3
Therefor = —.
erelore, - 97 T 77

-3
Hence, - is the required rational number.

1. In each of the following cases, show that the rational humbers are equivalent.
4 44 7 35 -3 -12
i) — and — i) — and —— i) — and —
) g 2 5 (W) =3 and =55 ()
2. In each of the following cases, show that rational humbers are not equivalent.

4 16 100 __, 300 3 8
i — and — il —— and — i) —— and —
) gandy W —3 9 (i) =57 and —5;

3. Write three rational numbers, equivalent to each of the following:

0 > (i) o (i) == () ==

4. Express % as rational number with humerator,
(i) —21 (i) 150

5. Express _i7 as a rational humber with denominator,
(i) 84 (i) —28

6. Express % as a rational number with humerator 5.

—64
7. Express 256 as a rational humber with denominator 8.

8. Find equivalent forms of the rational humbers having a common denominator in each
of the following collections of rational numbers.

2 6
5 13

—

1238 iy &
7' 8 14 12’

() (i T

NN



STANDARD FORM OF A RATIONAL NUMBER

Let us try to express a rational number in the simplest form with positive denominator.
16 | . . . .
Example 6: Express o1 in the simplest form with its denominator as positive.

Solution: Step 1. Convert denominator into positive by multiplying numerator and
denominator by —1.
(16)x(=1)  -16

(—24)x(-1) 24

Step 2. Find HCF of 16 and 24, which is 8 in this case, and divide numerator
and denominator by it.

-16+8 -2

24+-8 3

The example given above explains that every rational humber % can be put in the simplest form

with positive denominator. This form of the rational number is called its standard form. For this,
we take the following steps.
Step 1. Make the denominator positive.

Step 2. Find the HCF m of p and g. If m = 1, then % is the required form.

Step 3. If m = 1, then divide both the numerator and the denominator by m. The rational
p+m

number so obtained is the required standard form.

The humbers —p and £ represent the same rational nhumber.

A rational humber % is said to be in the standard form if q is positive and the

integers ‘p’ and ‘q’ have their highest common factor as 1.




Example 7:

Solution:

Example 8:

Solution:

Example 9:

Solution:

-22
Express T in the standard form.

—22x(=1) _ 22

tep 1, —o=x=h _ 22
Step 1~ 1~ 55

Step 2. HCF of 22 and 55 is 11.

22+11 2 C
55:11_ 5 which is the standard form.

Find x such that the rational numbers in each of the following pairs are equivalent.

N X5 .15 -3
M 12’ 6 (i) < 8
. X 5 . ]
(i) ' 5 will be equivalent if
6xx = 5x12
2
5
X = i=5x2=10
B
Hence, x = 10.
15 -3
i) —, — will ivalent if
(if) el be equivalent i
15x 8 = (—3))()(
15x8
X = =22 . _5x8=-40
-3
Hence, X = —40.
-3 6 -
Fill in the blanks; — = —— = ——
il : — =%

In the first two given rational numbers, we have to find the number which when
multiplied by — 3 gives the product 6. Here, the number shall be 6 + (- 3) = — 2.
Now, we multiply both humerator and denominator of the given rational humber
by — 2.

-3 (=3)x(-2) 6

We get —= = -
€9 S T e  —10




