In this chapter the students will be able to explore :
* Rational numbers,

* Properties of rational numbers : ¢l
| property, distributive property.

* Additive identity and multiplicative identity:
Additive inverse and multiplicative inverse.
| * Rational numbers on number line,

* Rational numbers between two given rational numbers,
- * Word problems.

osure property, commutative property, associative
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3. Which of the two rational numbers is greater? 5 v
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5. Express oo as a decimal 9. Redprocal of ~2< is ..
10. Rational number represented by a point A on the number line is
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We have already dealt with natural numbers, whole numbers,
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properties of rational numbers and strength
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(b) NEGATIVE RATIONAL

NUMBERS -
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- OPERATIONS ON RATIONAL NUMBERS
r
If q and L are two rational numbers then
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PROPERTIES OF RATIONAL NUMBERS

1. Closure Property
5 3 25+18 43

(a) — —-T=§6 is a rational number
1 2 -7+4 -3
(b) —-2-+—7-= 12 "2 is a rational number
77-27 50
(c) g 131 % 99 is a rational number
3-4
(d) %—%=—-18—=-ﬁ is a rational number
2 3 2%3 6
(e) gx‘ﬁ"‘s';'ﬁ“s_s' is a rational number
—3 4 - xA ~1
| 8 Zx/g =—1sarahonalnumber
2 3

1 3
5. 85 -5 6 _ =B xf -3
@) ?.,. e xB5'17 marahonalnumber
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(h) Subtraction

Is
You will observe that

(¢) Multiplication

(ixﬁ) E et P
7 4] ¢ WL H
5 (-3 1) 5 -3 -15 J
= X|—X=|==X—=— o=
CMRWIME T A e e :
Hence (ixﬁ)xl_ix(ixl)
§ 7 4) 2 gead 9
(d) Division
Is -4+(£+_3_J=(.—i+§.)+§.?
5 2 5) 2

pe > i [ B t - — e
t. Hence if, %,E and ; are rational numbers, then

and

4. Distributive Property of Multlplicatlon over Addition for Rationai m

4 (g+_7_) 4 (10+7) 4 17 68
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0 to any rational number? You will observe that when
he rational number itself.

‘any rational number? You will js called
oy L youges oot (TR
jdentity.

P
— such that
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' .
5 "g.”
e.g., Multiplicative inverse of ; s % ‘D‘J’a‘ e
-6, -11
Recprocal of — is =2
REMEMBER!
D) (ﬂhawwﬂ.&ewmsv-{

(i) Fmalammg &ea\iﬁmm-
L
Now let us constdersomemmples

Example 1 : Simplify using properties

4,(8),(-1),8
5 |-7 5 ) 7 |
=%+ %3“;.*“ 78} g (Commutative property of addition) '
[4,(-13)] r_E) ]
’ =L5:, 5 )r i 7
4+(-13)
= = +0
=2 8
=5
-9
== (Additive property of zero)
Exampie 2 . Simplify using properties T
-5 —'9)(4 =1 -5.'
3710 2 6
234 KA
dplation - 351000 6 ’[3 W a*s
~5x(-9) 4x(-D 3 _-_5__%,

- 2ix6 2 6
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jh If one number 18 g , lind the other,
25 15

Example 8 : The product of two rational numbers 1s
el 56
Soiution Product of two rational numbers - J——
al o’
2 . AT S )
A -8 o Tivl, 25 .
One number = “15

15
Other number = 1

)

-8 - 56
—_— X ®
15 25

-5% =8 =56 15
Y = ——t—= XK —
25 15 25 -8

~56x15 -21 21

= 25x-8 -5 5

21
Hence, the other number is =
7 !

-2 .5 ,
Example 9 : Divide the sum of — and 7 by their difference.
-2 5 -8+15_7

Selution : Sum : 3 1 12 ﬁ

g

Difference : ?_2:_1_2—_:—1—2—

i 1+(:33_).._7_x 2y -7
Hence, divishon = 5% )" R "|~5) 2

M‘! EXERCISE 1.1 Q PITTETSAY

1. Simplify
2 1 7 (8.1 7.(2
® PR ®) T(’fz‘)*a @ 5*3)"
e g o -4 5 (-8) 8 4
0 PP 0 TGl
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Here, the gap between 0 and 1 or 0 and -1 is divided into 2 subparts and each subpart represents a

: 1 -
rational number - and — respectively.

- &

-~

o |
Example 10 : Represent 3 On number line

Solution : If the gap between 0 and 1 is divided into 4 subparts of equal size then each part is

\ 1 3
equal to the length of a rational number r Two such parts combined, represent the

.
rational number I and three parts represent "_; and so on.

3
The rational number 1 is shown on the number line drawn below :
& pA =
N T | T S T T
-2 1 0 1 2 @ 1 2
4 4 \4
-5
Example 11 : Represent — On the number line.
Solution : If the gap between 0 and -1 is divided into 6 equal parts, then each part is of length
1 y 3
equal to the rational number —g, two together represent '--é, three -g and so on.
-5 =
Rational number "3 is shown on the following number line : r
e
F AB = e
T T i ik G e T T T
i —1._4 -3 -2-1 0 1 2
6 6 6 6

7 =E )
Example 12 : Represaltiand—onthenumberhne.

3
7 =7 .
Solution : Raﬁmmlnmmimﬂ*é—mmpmmtedmmenumbermmbypojms‘ap

as shown below :
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REMEMBER!
b} por
5" + ational
K\-{,,)) 1 3 ® is the Arithmetic mean of f’ md =, Thus, we can say that between two ratio

This is known as the density

numbers, there lie an infinite number of rntional numbers,
property of rational numbers.

1 I
Example 13 ¢ Find three rational numbers lying between 3 and ?
, B I 2+3
Solution : First rational number = 2(3 1 2)-— 2[ P )
I 5 '8
- — X =
2 6 12
N I I+,§J—,_](.‘_l_‘_+_§)=lx-?.-:])(§=}
Second number = 2(3 12 -2 12 2712 274 8
TENATE (L S
T'hird number =522/ 201 2712 % and s0 on.
Tl th bers | bet lar\dl e—s—gand—l-l-
s, three numbers lying between 3 2 12'8 24

Alternative Method

x|

Q| =
[ <

®in

, -3 3 -2 ~1
Let us find some rational numbers between ry and —, Clearly, the numbers are 3’38’

8
o o . . -3 3
But, this is not the limit. We can write more rational numbers between —8- and -8'

-3 -3 (
) 0 d3 30

We know that, *é‘”“?o' an 8 ga

: - 30 30
Hence, Rational numbers lying between —Eand 5 are

29 20 27 0 1 2 3 2 b by wii
80 B0’ 80 80" 80 80’ 80" up to g5 . Similarly, by writing
~3 - 300 3 300 ) ,

o and - =—— we can write many other rational numbers

8 800 8 800’
b ol and §-
etween 8 8
Hence, we conclude that
-3

Example 14 : Findtenraﬁcnalnumbembehvemg-and]—

L.CM. of 5 and 4 is 20
el

Scanned with CamScanner




Scanned with CamScanner




CLASS-§

‘5;_ TO SUM UP

10.
1 b |8

Rational numbers are closed under addition, subtraction, multiplication and division.
Rational numbers are commutative under addition and multiplication.

Rational numbers are associative under addition and multiplication.

In rational numbers, there exists an identity element ‘zero’ under addition.

In rational numbers, there exists an identity element ‘one’ under multiplication.

- . \ P 4
Given a rational number %, there exists an additive inverse '% such that ;*('E]"o
1 3 E . - . . . q Exigl

Given a rational number g there exists a multiplicative inverse » such that q p

In rational numbers, multiplication, distributes over addition and subtraction.
Every rational number can be represented on the number line.
On the number line, a rational number on the right is always greater than the number on the left.

Between two rational numbers there lie an infinite number of rational numbers.

- gy
- » L i
"/G ' a@ LA Su et
Y
=l
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I Multiple Choice Questions

Choose the correct GMN L%

(d)

~1)

2

2
3
g
:

Vel W&

{d)

@
3
®
=
B
3
B>

-5
(a) T

3. There are

@); ore {(d) infinite

Rational numbers are com under :
(a) Adﬁﬁm‘ m& Lbtra . ] 1C igls n?ulhphcan‘or onl
(C) Additm 'md, T lun;n N |y - ’ d!V‘BlOﬂ Oﬂl}'.

=

-7
5. The produ@tof

(a) -1
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4. 1s the multiplicative identity.
5. - is the additive identity.
Il True or False
1. Rational numbers are not closed under multiplication. i
2. Rational numbers are always associative under division. A
3. There are only two rational numbers lying between 1 and 4. S—
4. The negative of a positive rational number is positive. E—
5. The product of a number and its reciprocal is either 1 or -1. l:
IV, MNatch the Following :
Column A Column B
(@) (a - b) is a rational number (¢) Distributive property
(b)) a+0=0+a=gq (if) Associative property
() ax(b+c)=axb+axc (1) Closure property
(d) axb=bxa (iv) Commutative property
(@ a+(b+)=@+b)+c (v) Additive identity
Chapter Assessment M.M.: 30 marks
———-—M e
SECTION A : Short Answer Questions (2 marks) 5x 2= 10 marks _:J'
1. Write the additive inverse of [(: :)x(;ﬁﬂ ‘_L'

5 25 ¥
2. Divide : "Z by — LT -

24
-9 16
3. What should be added to 3 to get ?7
-3 -3
4. Find three rational numbers between E and T

5. Represent 1—65 on the number line.

SECTION B : Short Answer Questions (3 marks)
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SECTION C : Long Answer Questions
1. Simplify the following using d o
..3_ (__2..).).1;(-3.. |
S T AV
2" 4

A is there in
- come out of the wel
he jumps
&p acrviry .
Take 2 ¢ PRI thrice. Consider the NUmbe
r 2&3“ i | e blue dice as dermmum y
which appears on wm . o

g properties of ration,!

o
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