MATHEMATICS

Chapter 9: Rational Nusmibers
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RATIONAL NUMBERS

Rational Numbers

X .
The numbers of the form > where x and y are natural numbers, are known asfractions.

A number of the form g[q x 0], where p and q are integers, is called a rational
number.
Every integer is a rational number and every fraction is a rational number.

A rational number E is positive if p and g are either both positive or both negative.

A rational number E is negative if one of p and q is positive and the other one is

negative.

Every positive rational number is greater than 0.

Every negative rational number is less than O.
. . . . p. pxin p pxm
If is a rational number and 'm' is a non-zero.integer, then—x ——. Here, = and — are
q q qxm q qxm

known as equivalent rational numbers.

If E is a rational number and 'm' is a'common divisor of p and q, then Ex

pxm pxm

.Here, Pand

are known as equivalent rational numbers.
gxm q qxm

Two rational numbers are equivalent only when the product of numerator of the first
and the denominator of the second is equal to the product of the denominator of the
first and the numerator of the'second.

A rational numberg is said to be in standard form if g is positive and the integers p

and g-have no common divisors other than 1.

If there are two rational numbers with a common denominator then the one with the
larger numerator is greater than the other.

Rational numbers with different denominators can be compared by first making their
denominators same and then comparing their numerators.

There are infinite rational numbers between two rational numbers.

Two rational numbers with the same denominator can be added by adding their
numerators, keeping the denominator same.
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16. Two rational numbers with different denominators are added by first taking the LCM
of the two denominators and converting both the rational numbers to their equivalent
forms having the LCM as the denominator.

17. While subtracting two rational numbers, we add the additive inverse of the rational
number to be subtracted to the other rational number.

r ey . r
X - X gx (additive inverse of;)

Q|
%)

18. To multiply two rational numbers, we multiply their numerators and denominators
product of numerators

separately, and write the product as
P Vs P product of denominators

19. Reciprocal ofg is %.

20. To divide one rational number by the other non-zero rational number, we multiply the
firstrational number by the reciprocal of the other.

Rational Numbers

A rational number is defined as a number that can'be expressed in the form

p

q

, Where p and g are integers and q=0.

In our daily lives, we use some quantities which are not whole numbers but can be
expressed in the form of

p

q

Hence, we need rational numbers.

Equivalent Rational Numbers

By multiplying or dividing the numerator and denominator of a rational number by a same
non zero integer, we obtain another rational number equivalent to the given rational
number. These are called equivalent fractions.
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| 1 2 .
Ii I — 8

2

6

and

1

3

are equivalent fractions.
15 15:5 3

25 255 5

15

25

and

3

al

are equivalent fractions.

Rational Numbers in Standard Form

A rational number is said to be in the standard form if its denominator is a positive integer
and the numerator and denominator have no common factor otherthan 1.

Example: Reduce

1

T

Here, the H.C.F. of 4 and 16 is 4.

is the standard form of

!

16

LCM

The least common multiple (LCM) of two numbers is the smallest number (#0) that is a
multiple of both.

Example: LCM of 3 and 4 can be calculated as shown below:
Multiples of 3: 0, 3,6, 9, 12, 15

Multiples of 4: 0, 4, 8,12, 16
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LCM of 3 and 4 is 12.

Rational Numbers between Two Rational Numbers

There are unlimited number (infinite number) of rational numbers between any two
rational numbers.

Example: List some of the rational numbers between -35 and -13.
Solution: L.C.M. of 5 and 3 is 15.
= The given equations can be written as

9

15

and

(=g

1

&n

= -615, -715, -815 are the rational numbers between -35 and -13.

Note: These are only few of the rational numbers between -35and -13. There are infinte
number of rational numbers between them. Following the same procedure, many more
rational numbers can be inserted betweenthem.
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Properties of Rational Numbers

» Closure Property
Sum, difference and product of two rationals is again a rational
number. So, Rational numbers are closed under addition,
subtraction, multiplication but NOT under division.

« Commutativity Property
For any two rational numbersaand ba*b="b=+a.

« Rational numbers are commutative under addition and
multiplication but NOT under subtraction and division.

i 1,03 4 1,01 4

Example:= + - = - and - + - = -
25 _ W _ 5 45 25
3 X g - ® o pdldg x3=3
1 3 1 3 1 1
3 3= Fbuti-—s5=1
1.5 8 5,3 3
FTg=gbuty =3

» Associative Property
For any three rational numbers a,band ¢, \(a * b) * ¢ = a »(b*c).
» Addition and multiplication are associative for rational numbers,
but subtraction and division are NOT asseciative for rational

numbers.

Example: (%+%)+% %and %+(%+%) %
(5%3) x§=mand 3 x5 %) *
(3-2) \2hu 1=(3CY) -2
(N =S i3 2) -2

Addition of Rational Numbers

» (Case I¥Adding rational numbers with same denominators:
.10 T
Example : — + —
. 197 12
- ( 5 ) T 5
+ (Case 2: Adding rational numbers with different denominators:
.3, 2
Example : — + 3
LCM of 7and 3 is 21

3 L] 2 14
So, - =g and 3 =5

] 14 014 5
;"ﬁ+£=(—m ):E

Subtraction of Rational Numbers
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s To subtract two rational numbers, add the additive inverse of
the rational number that is being subtracted, to the other
rational number.

. . e 2 7

 Example: Subtract = from .

;+ Additive Inverse of (%)

T 2
-5+ (2)

5 18 R C s
:( _ ) f-LCM of 9 and 5 is 45}
17
rs

Multiplication and Division of Rational Numbers

Multiplication of Rational Numbers

« (Case I: To multiply a rational number by a pesitive intéger,
multiply the numerator by that integer, keeping the
denominator unchanged.

T! % (7) = I _ _;

5 5
« (Case 2: Steps to multiply one rational number by the other

rational number:
Step 1: Multiply the numerators ef the two rational numbers.
Step 2: Multiply the demominators of the twe rational numbers.

Step 3: Write the product as
Product of Numerators
Product of Denominators

_ f5 9y 5x(S0) S as
_(T)X(T)_ TxB_ /86

Division of rational numbers

« To'divide one rational number by the other rational numbers we
multiply the rational number by the reciprocal of the other.

, .21
Example: — + -
2 iy 1
= — x Reciprocal of —
2 . u . 1 o ]
= 4 %7 { . Reciprocal of = =T}
14

3

Negatives and Reciprocals
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» Rational numbers are classified as positive and negative rational
numbers.

(i) When both the numerator and denominator of a rational
number are positive integers or negative integers,

then it is a positive rational number.

is also a

3. . .
Example: < is a positive rational number.

|

il

positive rational number.

(ii) When either numerator or denominator of a rational
number is a negative integer, it is a negative rational number:

3 2. - : 3 3.
E.‘-;ample.:T = — = 1S a ﬂﬂgﬂt]"fﬁ rational number. — = — =8
b b 5 ¥

Iso a negative rational number.

« If the product of two rational numbers is 1 then they are called

reciprocals of each other.

7] ]

i 2. . 3. 2 43
Example : § is reciprocal of 5, since 3 x'§ =1

Note : The product of a rational number with its reCiprocal.is

always 1.

Additive Inverse of a RationalbPNumber

s Additive Inverse of a rational number 7: issthe number that,
when added to E, yields zeroy

. . 3. -3
Example: Additive Inversg”of a rational number ¢ is — and

a

- . 3,
addtive inverse of —is -

Since” = 4 = =0

| e

Rational Numbers on a Number Line
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« In order to represent a given rational number =, where a and

are integers, on the number line :

Step 1: Divide the distance between two consecutive integers
into n parts.

For example : If we are given a rational number ; we divide th
space between 0 and 1, 1 and 2 etc. into four parts

Step 2: Label the rational numbers till the range includes the
number you need to mark

The following figure shows how fractions %. % and % are
represented on a number line.

Divide the portion from 0 to 1 on the number line into four
parts.

th ,
Then each part represents % portion of the wholé!

o
Bl 4
sir 4+
afts +—
, N

Comparison of Rational Numbers

e Case I: To compare twosnegative rational numbersyignore their
negative signs and reverse the order.

Example: Which is greates: T3 or =2

T
- 3 2 3 2
Compare ¢ and Zwg > =

T |
Case 2: To€ompare a negative.and a positive rational number,
we/considerithat a negative rational number is to the left of zero
whereas a positive rational number is to the right of zeroon a
number line. So, a negative rational number will always be less

than a positive rational number.

Example: (i) l_f' < %
2

(i) o < =
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4
L

Class : 7th mathematics
Chapter-9 : Rational Numbers

N NN EN NN NN NEENEENEEEEEEEEEEEEE,

Meaning

LLN

B
« Numerator may be negative or positive but E
= denominator is always treated as positive 2

-
s
‘ssssssssssEEssEsEsEnEnEnnnnnannnns®

GINN NN NN NN NN NN REEE R,

: Example -
i 3527 :
: 58711 :

‘ssssssEssmEnEnsssnsnnnnnunns?

eI NN E NS N NN NN NN NN NN ENEEE N,

Numerator

If%is a rational number,

then numerator = 2.

‘sssssssssmsssssEmnamnnmnnEsn

sEmmEmEE®
* L
‘ssunnnnnns®

.

YIEEEEEEEEEEEEEEEEEEEEEEEE,
*

Example

.

2
If —is a rational number,

evEEEEEEEEE,
“summnpnunnt

then denominator = 3.

.lllllllllllllllllllllllllll‘

: Meaning

Every rational number on the right of
number line’is greater than number on

its left on the number line.

o Example 3

If%and—g are two rational numbers.
2 3
Then — -
en 2 [
LCMof3and5 =15
2x5_10 3x3_9

3x5 15" 5x3 15

10 9
é HE
: 2 3
% 3 IIE§ 4
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Standard
form

Numerator &
denominator

—
Rational
Numbers r

A —

Conversions

What are

Rational

Numbers?

Rational

~

Number on
number line |

g Meaning

: Numbers that can be expressed
i as the quotient or fraction Piwo .
: integers of where q=0. 9 s

.,
tasrEsEEEEEEEEEEEEEEEEIEEEEEEEEEEEEEEES

: Example :
26411

3 __I__I__I___Ietc

: 3'5'8"8 ;

A43-2-1,123456
/ 2 2. 2 2 222222
) Divisions ",

: Ifiandgare two numbers, then :
10 5 2

€ 6,52,
10 5 10 3 2 ;
Multiplication

If g and%are two rational numbers, then

5,2.5%2_2 ?
35 3x5 3 :
Subtraction

Ifgandlare two rational numbers, then a1
5 3 5 3 :

{ LCM of denominator, 5 and 3 = 15

: %_2)(3_3
5 5x3 15
P11x5_ 5 6 5 65 1 1
18 86 15 1515 B 15
Addition N
: 5 .2 . 3
Ifgand?are two rational numbers, :
3 (=2
then§+ ? L.CMof5and 3 =15
3_3x3_9
5 5x3 15
2_-2x5_-10
3 3x5 15
Sumi+ _—10
15 | 15
v _9-10_-1 3
15 15

.
.
.........................................
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Important Questions

Multiple Choice Questions:
Question 1. The numerator of the rational number ﬁ is
(a) 100
(b) 1
(c) 10
(d) 99
Question 2. The denominator of the rational number% is
(a) 7
(b) 4
(c) 3
(d) 11
Question 3. The denominator of the rational number é is
(a) 13
(b) 7
(c)6
(d) 91
Question 4. The numerator of the rational number —% is
(a)-3
(b) 3
(c)y4
(d) -4
Question 5. The numerator of the rational number —% is
(a) -2
(b) 2
(c) -9
(d) o
Question 6. The denominator of the rational number _% is
(a) 5
(b) -3
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(c)3

(d) 8

Question 7. The denominator of the rational number % is
(a) 7

(b) -7

(c) 3

(d) -3

Question 8. The numerator of the rational number :—i is
(a) 2

(b) -2

(c)5

(d) -5

Question 9. the numerator of the rational number :—; is
(a)-5

(b) 5

(c)-3

(d)3

Question 10. The denominator of the rational number :—z is
(a) -2

(b) 2

(c)9

(d) -9

Question 11. The denominator of the rational number :—: is
(a) 6

(b) -6

(c)5

(d) -5

Question 12. The denominator of the rational number :—ﬁ is
(a) -13

(b) 13

(c) 11
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(d)-11
Question 13. The numerator of the rational number O is
(a)0
(b) 1
(c) 2
(d)3
Question 14. The denominator of the rational number O is
(a) 0
(b) 1
(c)-1
(d) any non-zero integer
Question 15. The numerator of a rational number 8 is
(a) 2
(b) 4
(c) 6
(d) 8
Very Short Questions:

1. Find three rational numbers equivalent to each of the following rational
numbers.

(i) =
(i) =

2. Reduce the following rational numbers in standard form.

3. Represent Z and _73 on number lines.
4. Which of the following rational numbers is greater?
A3 1
(i) 12
.. 3 -3
(ii) e
5. Find the sum of

3 7 9 5
N 42 9 L ey Y2
(i) 1 - T (i) =T + 3
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6. Subtract:

-5 -7 1 1
) — fi —  (if) 2= f -3
(z) 5 rom 3 (i1) : rom s

Short Questions:

1. Find the product:

L2 1 .. 1 3
“}GEK('EIE) “”(_SEJX('zl]

2. If the product of two rational numbers is ;—Z and one of them is I—:, find the other
number.

3. Arrange the following rational numbers in ascending order.

ooLA 2 246 1
Y7339 W35 7 6
4. Insert five rational numbers between:
-2 1 -3

(f) 3 and -1 (ii) ~3 and >

5. Evaluate the following:

-12 7 =5 22
R e S e St
-5 -3 14 7

6. Subtract the sum of%5 and —1 % from the sum 2 % and —6%.

Long Questions:

1.

Simplify: [g P %5}— [% X g] +

2. Divide the sum of —2 1—3 and 3 35—4 by their difference.

:l_l‘
2 5

3. During a festival sale, the cost of an object is X 870 on which 20% is off. The
same object is available at other shops for X 975 with a discount of 6% %.
Which is a better deal and by how much?

4. Simplify:
1
215 + 5—§of(20.5— 55)+ 0.5 x 8.5

5. Simplify:
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23-[1.89-{3.6-(2.7- 0.8-0.03)}]

7
T and z = TE find the value of

o [ gttt
ANSWER KEY -

Multiple Choice Questions:

1. (b)1
(a) 7
(a) 13
(a) -3
(a)-2
(b) -3
(b) -7
(
(
(
(
(
(

b) -2
a)-5
d) -9
d) -5
d) -11
a)o
. (d)-1
15. (d) 8

0 0 N o U R WN

R R R R R
s W N P O

Very Short Answer:

1.
L2 -2x2 -4
W5 =%x2 10
—2_—2><3__—E
5  5x3 15
-2 -2x4 -8
5 Bx4 20
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Hence, the required rational numbers are

-4 -6 -8
—, —and —.
10 15 20
i 3 _3x2_6
W TTx2 14
3 3x3 9
7 Tx3 21
3 _3x4 12
7 Tx4 28
Hence, the required rational numbers are
6 9 12
—,—and — .
14 21 28
2.
() 35 _ =35 _ 3545 -7
Y1515 T 15+5 3
[-- HCFwof 35 and 15 = 5]
i 36 _ 36 _ 36-36 1
"' 916 T 216 ~ 216-36 6
[» HCF of 36 and 216 = 36]
3.
.3
(£) 9
R 1 01 1 3 2
3 2 73
2
o 3
(i1) y
i —i—_%—_l_z—ilﬁ 1 5
14 4
4.,
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() We have

LCM of 4 an

Since

e | oo W G2

(it) We have

s 1
4’2
d2=

B3| = | 23

=

| bo

=

wmll—l

-3 =3
2° 4

LCMof2and4=4

Since

5. Find the sum
3

) —4—+2—
() 1 19

-3 3x2_ -6

2 2%2 4
-_3 -3x1 -3

4 " 4dx1 4
3 -6
_-.....:‘;._

4~ 4

3 -3

—_— o SN

4 9

Il

of

7 . 9 5
(1) :-IE+§

-21
24

[LCM of 8 and 6 = 24]

20 -21+20 -1

1 1 1 -19 11

(i1) 2-1~from—3— =3--2- = — - —

5
-19 x

6 6 5 6 5
5 1l1lx6
- 22X%  [L,OM of 6 and 5 = 30]

6x5

H5x6
66 -95 - 66
30 30
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Short Answer:

1,
2 1) 20 31)
62 x|-p—] = Zx|-22
© 3)([ 16) 3}([ 16
5 [ 27)
_— ==
1 4
20_20+4_5 -81_ -81+3 27
16 16-4 4’ 3 3+3 1
5x27 -135 3
— - -_33%
1x4 4 34

- 1 3 13 11
(@) [‘31] "‘(‘21)= (':;HI]
13 11 13 %11

143 _15
16 216 [~ (=) x (=) = (+)]

2. Let therequired rational number bex.

SXK|— =
15 16

7 % 15) - 716 -4

[Reciprocal of — 4. E]
15 -4
-9 %15 136 7

T 16x4 64 64

7

Hence, the required rational number = 2 61"
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. 1 -4 -2

(1) We have 3°3° 9

LCMof3,3and 9=9
-1x3 -4x3 -2x1

3x3 3x37 9x1

[Converting denominators as same number]

-3 12 -2
= 9’9’9
S' :u]'_z{:.?:.{:.g
1nce 9 9 9
4 1 -2
—_—— e
3 3 9
.. 2 4 6 1
(zi) We have 3577

LCM of 3, 5,6 and 7 = 210
- =2x70 4x42 6x30 -1x35
3xT70 '5x42" Tx30° 6x35

[Converting the denominaters as same
numbers]

140 168 180 -35

= 7210°.210'210 210
Ginoe T14072-35 _ 168 _ 180
INCe “590 210 210 " 210
2 -1 46
36 /& 7

SHIVOM CLASSES - WhatsApp for Notes (8696608541) (18)



09 RATIONAL NUMBERS

(i) —EE and -1 = _?2 and _Tl
LCMof3and1=3
-2x1 -2 -1x3 -3
3x1 3 " Ix3 T3
We know that there is no integer between

—2 and -3.
. Multiplying and dividing by 5 + 1 = 6 to
each of the rational numbers, we have

2x6 _-12  -3x6 _-18
3x6 18 36 T 18

Here, integers between —12 and —18 are -13,
—14, -15, -16 and —17.

. The required rational numbers are

-13 -14 -15 -16 -17

, , \ and
18§ 18 18 18 18
-13 -7 -5 -8 -17

7 18'9767 9 18

R | -3
(1) -3 and 5
Since, the denominator are same and there
is only one integer between -1 and —3.

. Multiplying and dividing by 5+ 1= 6 to
each of the rational numbers, we have
-1x6 -6 -3 x6 =18

2x6." 12 ™ T%6 1o
Here, the integers between —6 and —18 are
-7,-8,-9,-10,-11

.. The required rational numbers are

-7 -8 -9 =10 -11

12127127 12 ' 12

i.e

e 3 a6 12
5.
a2 7 5 22
-5 -3 14 7
_12.7 5 2
5 3 14 7

[LCM of 5, 3, 14, 7 = 210]
12 12x42 504

5 5x42 210
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7 —Tx70 -490
3 - 3x70 210
5 -5x15 75
14 ~ 14x15 210
22 22x30 660

7 T 7x30 210
g 12_7, -5, 22
5 3 14 7
504 490 75 660

210 210 210 @ 210
504 — 490 — 75 + 660
210
1164 — 565
210
599 _ ,179

210 210
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-5 3
f — -1-
Sum o 5 and 5
NENEURE
6 5/ 6 5
_mﬁxE_SxE
T 6x5 5x6
[LCM of 6 and 5 = 30]
_ 25 48
30 30
“—25-48_—’?3
B 30 T30
2 2
Sum of EE and -5'5
2 2 8 32
25 4|62 = 252
= “3 [ 5} 3 5
8x5 32x3 .
= 9% Bx3 [LCM of 3 and 5 = 15]
.40 96 40-96 =56
15 15 15/ 15
. ) . (=56 -73
S R d diff (—]— e
equired difference is T [BD)

-56 73 73 56 T3x1 Bex2

15 130 /30 \15. 80xl 15x2
73112 73-112 -39 -13

30 30 30 30, 10

Long Answer:
1. Wehave
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[3 —5] (1 5) -1 1’

7°8) 376/ |2 5
_[8x5) (1x5 —5 2
“l7x8 ) (3x6

=15

—-—---—.—-I-.-.-.._

56 18
_ ?1/3 118/9
»56’28 1[]

[+ absolute value of —a= a]

=27 7T -27Tx5+7Tx14

28 10 140
[LCM of 28 and 10 = 140]
~135+98 -37
T 7140 T 140

Given rational numbers are —zg and 3%
Sum of the given numbers
L 15,5 _ 49 107
17 34 17
- _f: 22 + 1;47:11 [LCM of 17:and 34 = 34]
-98 107 -98+107 9
T34 34 34 | 34
Difference of the givennumbers = Ei - (—EE]
34 17

E+4_9_1n7><1 49 x 2 m? 98
34 17  84x1 17x2 34 34

107 + 98 205
34 34
As per the question, we have
Sum of the numbers + Difference of the numbers
9,206 _ 9 3 9
34 34 34 205 205

n

9
H , th ired division = —— .
ence e require 1V15101 205

The cost of the object =X 870

20

Discount = 20% of X 870 = = o0 X 870 = X174

Selling price =X870-%X174 =X 696
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The same object is available at other shop =X 975

2
Discount = Eﬁ% of T 975
20 1 1955°
= S x x 975 -765
3 J.-e'ﬂflg
Selling price =X 975-%65=%910
Since X910 >X 696
Hence, deal at first shop is better and by 910-3696 =214
4. Using BODMAS rule, we have

21.5+5— § of (20.5—5.5) + 0.5 x 8.5

=21.5+5—§of15+0.5><8.5

=21.5x§—%x 15+ 0.5 x 8.5

=43-3+4.25
=43+4.25-3
=8.55-3
=5.55

5. Using BODMAS rule, we have
2.3-[1.89-{3.6=(2.7-0.77)}]
=2.3-[1.89-{3.6—1.93}]
=2.3-[1.89 - 1.67]
=2.3-0.22
=2.08

6. Using BODMAS rule, we have
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l_ 2x 2y ¥z + zx + xy
xy J{J’ »’f) M[ e ]]
=x+y_[$—y(4)—(yz+zx+xy}]

E |
=x+y—|—-4dy—-yz—-zx-xy
xy

1
=x+y - —+4y+yz+zx+xy

xy

x 1
=——-——+4y+yz+zx+xy

y xy

. -4 5
Putting x = AT and z = ig we get
_4
ey
9

&
(i) (lR)- 56

35 14 5

5
[%] 3 216 81 27
J?
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