



































3 -5 5
And — X— = —
46 8
Theref (—3)(2){—3 —5) -1 5 1
Crerore - - - - = - =
4 3 4 6 2 8 8
—_3x{2+—_5} (jx2)+(—_3x—_5)
Thus, 4 7137674 %3) 4 T

Fin

@)

(i)

@)

The

or —

o Additive ¢ —21 21 21 21
X =— —_— Y= — _ _—=

(i1) itive inverse o 3 18 —Xx 3 since 2 +3]

31
1e.,—(—x)=ux.
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Distributivity of Multi-
plication over Addition
and Subtraction.

For all rational numbers a, b
and c,

a(b+c)=ab + ac
a(b-c)=ab - ac

1 21 =21
The same equality 31 +——=0, shows that the additive inverse of == is ——

31 31°




14 B MATHEMATICS

E le 5: Find ng—l—éxé

xample 5: Find X — =1/ ~5 X3

Soluti g><_—3—L—3><E gx_—?,—éxé_i . .

olution: S T T 755557 75 11 (by commutativity)
2 -3 (—3) 3 1
= X — 4| — | xX=——
5 7 7 5 14
SIEE I —
=71 575) 14 (by distributivity)
-3 1 -6-1 -1
=—Xl-—— =z ———=—

7 14~ 14 2

B EXERCISE 1.1

1. Using appropriate properties find.

. 2.3 5 3 1 2 3y 1.3 1 2
O 737575755 o 3x(-3)-ex3rieed
2. Write the additive inverse of each of the following.
L2 N .. =6 .2 19
O 3 @ 5 @) —5 ™) =5 ™ g
3. Verify that—(—x) = x for.
. 11 ,
@ x=713 @ *=-77
4. Find the multiplicative inverse of the following.
. . 13 L] =5 3
®» -13 @ Jg @ 3 ) —o*—
V) -1 X_?z vi) -1
5. Name the property under multiplication used in each of the following.
-4 -4 4 . 13 -2 -2 -13
L T O X7 =7 0
i) o X =1
29 -19

6. Multiply 6 by the reciprocal of .l .

13 1
7. Tell what property allows you to compute % X (6 X g) as (% X 6) X g .
8. Is — the multiplicative inverse of —1§ ? Why or why not?

9

1
9. Is0.3 the multiplicative inverse of 35 ? Why or why not?
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10. Write.
(i) The rational number that does not have a reciprocal.
@) The rational numbers that are equal to their reciprocals.
@ii) The rational number thatis equal to its negative.
11. Fillin the blanks.
(1) Zerohas reciprocal.

(i) The numbers and are their own reciprocals
@ii) The reciprocal of —5is

1
@iv) Reciprocal of P where x #0 is

(v) The product of two rational numbers is always a
(vi) The reciprocal of a positive rational number is

1.3 Representation of Rational Numbers on the
Number Line

You have learnt to represent natural numbers, whole numbers, integers
and rational numbers on a number line. Let us revise them.

The line extends
indefinitely only to the
right side of 1.

Natural numbers
1 ——t—t—t——t—
W 1 2 3 4 5 6 7 The line extends indefinitely
to the right, but from 0.
Whole numbers There are no numbers to the
. left of 0.
(1) ——t—t—t——t—
0 1 2 3 4 5 6 7 8
Integers The line extends
indefinitely on both sides.
(iii) —_— Do you see any numbers
3 2 -1 0 1 2 3 4 between -1, 0; 0, 1 etc.?
Rational numbers
(iv) ¢ — >
-1 -1 0 1 1 The line extends indefinitely
2 2 on both sides. But you can
now see numbers between
«—e } } } *—> -1, 0;0, 1 etc.
v) S
3

The point on the number line (iv) which is half way between 0 and 1 has been

labelled % .Also, the first of the equally spaced points that divides the distance between

1
0 and 1 into three equal parts can be labelled 3-ason number line (v). How would you

label the second of these division points on number line (v)?
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16 B MATHEMATICS

The point to be labelled is twice as far from and to the right of O as the point

2

1
labelled 3 Soitis two times 3 ie., 3 You can continue to label equally-spaced points on

the number line in the same way. In this continuation, the next marking is 1. You can

. 3
see that 1 is the same as 5 .

Then comes %

7
(or2), 3 and so on as shown on the number line (vi)

w |

Bl
’3’

(Vi) <

wle + w
(»L; ¢

78
3 3

Wiy +

1
3 4 5
3 3 3

wlo ¢ o
W= +
W +

Similarly, to represent g the number line may be divided into eight equal parts as

shown: <— >
0 1

1
We use the number g to name the first point of this division. The second point of

3
division will be labelled g , the third point g , and so on as shown on number

line (vii)

(i) —+——+—+—+—+—+—
0 1 2 3 4 5 6 7

8§ 8 8 8 8 8 8
Any rational number can be represented on the number line in this way. In a rational
number, the numeral below the bar, i.e., the denominator, tells the number of equal
parts into which the first unit has been divided. The numeral above the bari.e., the

numerator, tells ‘how many’ of these parts are considered. So, a rational number

oo T =

such as § means four of nine equal parts on the right of O (number line viii) and

N 1
for o ve make 7 markings of distance 1 each on the /eft of zero and starting

from 0. The seventh marking is _T [number line (ix)].

1
2
9

S

BYE R
4 \4/ 4 4 4 4 4 4
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TRY THESE

Write the rational number for each point labelled with a letter.

() A B C D E
1
00?23?02 61?1011
5 5 5 5 5 5 5 5
.. J I H G F
(1)
__129__10__9‘)9__69__4__39__12
6 6 6 6 ° 6 6 -~ 6 6

1.4 Rational Numbers between Two Rational Numbers

Can you tell the natural numbers between 1 and 5? They are 2, 3 and 4.
How many natural numbers are there between 7 and 9? There is one and it is 8.
How many natural numbers are there between 10 and 11? Obviously none.
List the integers that lie between —5 and 4. They are —4,-3,-2,-1,0, 1, 2, 3.
How many integers are there between—1 and 1?
How many integers are there between —9 and —10?
You will find a definite number of natural numbers (integers) between two natural
numbers (integers).

How many rational numbers are there between T and %
4 5 6
You may have thought that they are only 0’10 and 0
30 7 70 31 32 33
But you can also write 0 * Too and 10 * 100" Now the numbers, > 100’ 100° 100
68 69 3 7
100" 100" are all between 10 and 10 The number of these rational numbers is 39.
3 3000 7 7000
Also E can be expressed as 10000 and E as —O Now, we see that the
rational numbers 3001 , g002 yeees 6998 , 6999 are between i and l These
10000 10000 10000 10000 10 10
are 3999 numbers in all.

. . . . 3
In this way, we can go on inserting more and more rational numbers between 0

7 ) . )
and — . So unlike natural numbers and integers, the number of rational numbers between

two rational numbers is not definite. Here is one more example.

-1

How many rational numbers are there between 10 and E
0 1

Obviously 10’10 10 &€ rational numbers between the given numbers.
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18 M MATHEMATICS

-1 —~10000 3 30000

If we write E as m and E as m, we get the rational numbers
—9999 —9998 —29998 29999 -1 3
, yeees , , between — and —<.
100000 100000 100000 = 100000 10 10

You will find that you get countless rational numbers between any two given
rational numbers.
Example 6: Write any 3 rational numbers between —2 and 0.

=20 0
Solution: -2 can be written as W and 0 as E .

Thus we have _19, _18, 17 , _16, —19 .
10 10 10 10 10

You can take any three of these.

. _—1 between —2 and O.

PR

Example 7: Find any ten rational numbers between %5 and % .

. -5 5 . : .
Solution: We first convert 3 and 3 to rational numbers with the same denominators.
-5x4 20 5x3_ 15
6x4 24 M g3

~-19 —-18 — -20 15
Thus we have 19 , 18 \ L7 yeees 14 as the rational numbers between ——— and .
247247 24 24 24 24
You can take any ten of these.
Another Method

3
Let us find rational numbers between 1 and 2. One of themis 1.5or 1 % or 5 . This is the

mean of 1 and 2. You have studied mean in Class VII.

We find that between any two given numbers, we need not necessarily get an
integer but there will always lie a rational number.

We can use the idea of mean also to find rational numbers between any two given
rational numbers.

1
Example 8: Find arational number between 1 and 5

Solution: We find the mean of the given rational numbers.

(l+l)+2=(£)+2=§xl=§ l l . _é
4 2 4 47278 4t2)72"3%

1

A
g lies between Z and 5 . . 1
4

This can be seen on the number line also.

2021-22




RaTionaL Numsers M 19

I 1 3
We find the mid point of AB which is C, represented by ( 4 2) 2 = 3
1

1 3
We find that 1537

) a+b
If a and b are two rational numbers, then

1s arational number between a and

b
<b.

This again shows that there are countless number of rational numbers between any
two given rational numbers.

a+
b such that a <

1
Example 9: Find three rational numbers between % and —.

Solution: We find the mean of the given rational numbers.

et e 3L 31 I T
s given in the above example, the mean is 2 an 1357 2 3 >
. 1 3 . .
‘We now find another rational number between Z and g . For this, we again find the mean
flandz That i (l+§)_2 éxl—i
o 4 g atis, 4787773737 16
1.5.3.1 153 1
4 16 8 2 4 16 8 2
Now find th £ and = Weh (§+1)*2 LAV
ow find the mean o 2 5 ehave, | ¥ 5" =3%5= 16
Th t1<5 3<7<1 A e
usweget ~<-— < o< —<—, 15 3 71
4 16 8 16 2 4 16 8 16 2
Th i E l the thr 1 bers b lf:lrldl
us, 16°3°16 are the three rational numbers between 4 5
This can clearly be shown on the number line as follows:
1.3 -3 7 (3 1)\,
(4+8)_2_16\ /16_(8+2) 2
1 3 1 3 1
4 8 2 4

In the same way we can obtain as many rational numbers as we want between two
given rational numbers . You have noticed that there are countless rational numbers between
any two given rational numbers.
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20 I MATHEMATICS

B EXERCISE 1.2

7 -
1. Represent these numbers on the number line. (i) 1 (i1) i

-2 -5 -9
2. Represent 0101 the number line.

3. Write five rational numbers which are smaller than 2.

-2 1
4. Find ten rational numbers between ? and E .
5. Find five rational numbers between.

2 4 = - oL
) 3an 5 (1) > an 3 (11) 4an >

6. Write five rational numbers greater than —2.
3

7. Find ten rational numbers between % and Z

— WHAT HAVE WE DISCUSSED? —

Rational numbers are closed under the operations of addition, subtraction and multiplication.

2. The operations addition and multiplication are
(1) commutative for rational numbers.
(i) associative for rational numbers.
3. Therational number 0 is the additive identity for rational numbers.
4. The rational number 1 is the multiplicative identity for rational numbers.

a a
5. The additive inverse of the rational number E s — E and vice-versa.

6. The reciprocal or multiplicative inverse of the rational number % is 2 if % X 2 =1

7. Distributivity of rational numbers: For all rational numbers a,  and c,
alb+c)=ab+ac and a(b-c)=ab-ac

8. Rational numbers can be represented on a number line.

9. Between any two given rational numbers there are countless rational numbers. The idea of mean

helps us to find rational numbers between two rational numbers.
\ y,
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