Rational
Numbers

9.1 INTRODUCTION

You began your study of numbers by counting objects around you.
The numbers used for this purpose were called counting numbers or
natural numbers. They are 1, 2, 3, 4, ... By including O to natural
numbers, we got the whole numbers, i.e., 0, 1, 2, 3, ... The negatives
of natural numbers were then put together with whole numbers to make
up integers. Integers are ...,—3,-2,-1,0, 1,2, 3, .... We, thus, extended
the number system, from natural numbers to whole numbers and from

whole numbers to integers.

numerator

You were also introduced to fractions. These are numbers of the form ————— |
denominator
where the numerator is either O or a positive integer and the denominator, a positive integer.
You compared two fractions, found their equivalent forms and studied all the four basic
operations of addition, subtraction, multiplication and division on them.

In this Chapter, we shall extend the number system further. We shall introduce the concept
of rational numbers alongwith their addition, subtraction, multiplication and division operations.

9.2 NEeED FOR RATIONAL NUMBERS

Earlier, we have seen how integers could be used to denote opposite situations involving
numbers. For example, if the distance of 3 km to the right of a place was denoted by 3, then
the distance of 5 km to the left of the same place could be denoted by 5. If a profit of % 150
was represented by 150 then a loss of ¥ 100 could be written as —100.

There are many situations similar to the above situations that involve fractional numbers.

You can represent a distance of 750m above sea level as 1 km. Can we represent 750m

3
below sea level in km? Can we denote the distance of 1 km below sea level by T ?We can
-3

see T is neither an integer, nor a fractional number. We need to extend our number system

to include such numbers.
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9.3 WHAT ARE RATIONAL NUMBERS?
The word ‘rational’ arises from the term ‘ratio’. You know that a ratio like 3:2 can also be

written as % .Here, 3 and 2 are natural numbers.

Similarly, the ratio of two integers p and g (g #0), i.e., p:q can be written in the form

g . This is the form in which rational numbers are expressed.

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

form g where p and q are integers and q # 0.

4
Thus, g is arational number. Here,p =4 and ¢ =35.

-3

Is e also a rational number? Yes, because p =— 3 and ¢ =4 are integers.

3
® You have seen many fractions like IS 1 3 etc. All fractions are rational
numbers. Can you say why?
How about the decimal numbers like 0.5, 2.3, etc.? Each of such numbers can be

written as an ordinary fraction and, hence, are rational numbers. For example, 0.5 = B ,

333
0.333 =

1000 etc.

Numerator and . Denominator

In g , the integer p is the numerator, and the integer g (#0) is the denominator.

Thus, in 7 , the numerator is —3 and the denominatoris 7.

Mention five rational numbers each of whose
(a) Numerator is a negative integer and denominator is a positive integer.
(b) Numerator is a positive integer and denominator is a negative integer.
(¢) Numerator and denominator both are negative integers.
(d) Numerator and denominator both are positive integers.

® Areintegers also rational numbers?
Any integer can be thought of as a rational number. For example, the integer —5 is a

rational number, because you can write it as - . The integer O can also be written as

0= E or ; etc. Hence, it is also a rational number.

Thus, rational numbers include integers and fractions.
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Equivalent rational numbers

A rational number can be written with different numerators and denominators. For example,

consider the rational number ——.

3
—2 X2 -4 o eethat — isth -4
3 = 3x2 6 - e see that 3 is the same as 5 -
N 2 (2)x(-5) _ 10 so. =2 i also 10
SO, 3 7 3% () 1550, 3 isalsothesameas 5.

-2 -4 10 ) i
Thus, 3 =% =15 Such rational numbers that are equal to each other are said to
be equivalent to each other.

Acai 10 -10 How?

By multiplying the numerator and denominator of a rational

number by the same non zero integer, we obtain another rational
number equivalent to the given rational number. This is exactly like TrY THESE

obtaining equivalent fractions. e s
Just as multiplication, the division of the numerator and denominator
by the same non zero integer, also gives equivalent rational numbers. For .o _ D _ 25 _ —15
example, ® 4 16 D D
10 10:(-5) =2 -12 -12+12 -1 3 [] 9

15 T =15+(-5) 3 24 24=12 2 ® 7 %70

N2 2 -10 10
We write —as——, —as——, etc.
3 3 15 15

9.4 PosITIVE AND NEGATIVE RATIONAL NUMBERS

. . 2 ) .
Consider the rational number 5 . Both the numerator and denominator of this number are

352
positive integers. Such a rational number is called a positive rational number. So, <, -, —

8779
etc. are positive rational numbers.

_3

The numerator of r is anegative integer, whereas the denominator = 1. Is 5 a positive rational
number?

is a positive integer. Such a rational number is called a negative rational o .
s 3 9 2. List five more positive
number. So, RN etc. are negative rational numbers. rational numbers.
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8 . . 8 8x—-1 =8
® [s — anegative rational number? We know that — = ———=—,
= T
1. Is-8anegative d—_8_ e rational number. S 8 e rational numb
rational number? and 3= is anegative rational number. So, — is a negative rational number.
2. List five more 5 6
negative rational Similarly, 05T ete.are all negative rational numbers. Note that
numbers.

their numerators are positive and their denominators negative.

® The number O is neither a positive nor a negative rational number.

® Whatabout _—3 ?

-5
3 ABx(- -3
You will see that —3 = M = E .So, — isapositive rational number.
-5 5x(-1) 5
-2 -5 L
Thus, 53 etc. are positive rational numbers.

6 :
v) 11 (vi) 9

9.5 RATioNAL NuMBERS ON A NUMBER LINE

You know how to represent integers on a number line. Let us draw one such number line.

A

l 1 1 1 1 1 1 S
1 Ll 1 1 1 1 1 1 1 L

-4 -3 -2 -1 0 1 2 3 4
The points to the right of 0 are denoted by + sign and are positive integers. The points
to the left of O are denoted by — sign and are negative integers.

Representation of fractions on a number line is also known to you.
Let us see how the rational numbers can be represented on a number line.

1
Let us represent the number — 5 on the number line.

As done in the case of positive integers, the positive rational numbers would be marked
on the right of 0 and the negative rational numbers would be marked on the left of 0.

1
To which side of 0 will you mark — ) ?Being a negative rational number, it would be
marked to the left of 0.

You know that while marking integers on the number line, successive integers are
marked at equal intervels. Also, from 0, the pair 1 and —1 is equidistant. So are the pairs 2
and -2, 3 and - 3.
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In the same way, the rational numbers > >

1
‘We know how to mark the rational number 5

1
distance between O and 1. So, — 5
0and-1.

RATIONAL NUMBERS

would be at equal distance from 0.
. Itis marked at a point which is half the

would be marked at a point half the distance between

N

1 4 1
3 >

3
‘We know how to mark —

A\ 2

on the number line. It is marked on the right of 0 and lies

2
-3
halfway between 1 and 2. Let us now mark —on the number line. It lies on the left of O
3
and is at the same distance as 3 from O.
) -1 =2 -3 -4 .
In decreasing order, we have, TR (=-D, 5 (==2). This shows that

-3
lies between — 1 and — 2. Thus, —— lies halfway between — 1 and — 2.

2

403 2 o 0o 1 2. 3 4
_— —2 _ _—= —1 _ —= O — —:1 — —= 2
e T e (0 P B
-5 -7

Mark Bl and Y in a similar way.

1 1
Similarly, —= 1is to the left of zero and at the same distance from zero as ~ is to the

3

right. So as done above, —5

1
to represent — 3 on the number line, we can go on representing

All other rational numbers with different denominators can be represented in a similar way.

9.6 RATIONAL NUMBERS IN STANDARD

Observe the rational numbers E , _?5 , % , 1—17 .

The denominators of these rational numbers are positive integers and 1 is
the only common factor between the numerators and denominators. Further,

the negative sign occurs only in the numerator.
Such rational numbers are said to be in standard form.
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can be represented on the number line. Once we know how

2 4 5

—5,—5,—5 and so on.
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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 other
than 1.

If a rational number is not in the standard form, then it can be reduced to the
standard form.

Recall that for reducing fractions to their lowest forms, we divided the numerator and
the denominator of the fraction by the same non zero positive integer. We shall use the
same method for reducing rational numbers to their standard form.

45
ExAaMPLE 1 Reduce 30 to the standard form.

-45 453 15 _-15+5_3

30 303 10 10+5 2

We had to divide twice. First time by 3 and then by 5. This could also be done as
—45 _45+15 _ 3
30 3015 2

In this example, note that 15 is the HCF of 45 and 30.

Thus, to reduce the rational number to its standard form, we divide its numerator
and denominator by their HCF ignoring the negative sign, if any. (The reason for
ignoring the negative sign will be studied in Higher Classes)

SoLuTION We have,

If there is negative sign in the denominator, divide by ‘-~ HCF’.
ExampLE 2 Reduce to standard form:

. 36 L3
0 oy @ =5

SoLuTION
(i The HCF of 36 and 24 is 12.
Thus, its standard form would be obtained by dividing by —12.
36 36+(-12) 3
24 24+(-12) 2
@) The HCFof 3 and 151is 3.
-3 3:(2) 1
Thus, 15~ 15+ (=3) 5

g, TryY THESE

Find th dard f f 1 __18 ii __12
ind the standard formof (i) 15 (i) 13
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9.7 ComMmPARISON OF RATIONAL NUMBERS

We know how to compare two integers or two fractions and tell which is smaller or which
is greater among them. Let us now see how we can compare two rational numbers.

2 5
® Two positive rational numbers, like = and ; can be compared as studied earlier in the

3
case of fractions.
o 1 [ :
® Mary compared two negative rational numbers — 5 and — 5 using number line. She
knew that the integer which was on the right side of the other integer, was the greater
integer.

For example, 5 is to the right of 2 on the number line and 5 > 2. The integer—2 is on
the right of — 5 on the number line and —2 >-35.

She used this method for rational numbers also. She knew how to mark rational numbers

1 1
on the number line. She marked —— and —— as follows:

2 5
-1 / *\ 0 1 j
] 2
2 10 5 10
5
Has she correctly marked the two points? How and why did she convert — ) to — 10

1 2 1 1 1 1 1 1
and — to — 7 ?She found that — 7 istotherightof ——.Thus, ——>—7 or —7<— .

5 10 S 2 57 2 25
an you compare ~ 7 and =>? ~> and ~ 7
) 1 1 ) 1
We know from our study of fractions that 5 < 5 And what did Mary get for — 5

1
and — 5 Was it not exactly the opposite?

o 1 1 1 1 RO et
You will find that, 5 > 5 but — 5 <— 5 ENN
2 1 1
Do you observe the same for — 13 and — 375 ?
Mary remembered that in integers she had studied 4 >3
but—4<-3,5>2but -5 <2 etc. JJ S
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The case of pairs of negative rational numbers is similar. 7o compare two negative
rational numbers, we compare them ignoring their negative signs and then reverse
the order.

7 5 7 5

For example, to compare 3 and — 3. We first compare 5 and 3

5 7
— — _
We get 5 < 3 and conclude that 5 3

Take five more such pairs and compare them.

Which i 3 2 ) 4 3 )
ichis greater =5 or —-?; =5 or — 7
8 g 77 3% 2
Comparison of a negative and a positive rational number is obvious. A negative rational
number is to the left of zero whereas a positive rational number is to the right of zero on
anumber line. So, a negative rational number will always be less than a positive rational
number.
2 1

Thus, ——<—.
us 75

To compare rational numbers -3 and -2 reduce them to their standard forms and

then compare them.
4 -16 )
ExamMPLE 3 Do —o and 36 represent the same rational number?
4 4x(-4) -16 -16 -16+-4 —4
SOLUTION  Yes, because — = (=4) = or = =

9 9x(-4) 36 36 35:-4 -9

9.8 RATIONAL NUMBERS BETWEEN Two RATIONAL NUMBERS

Reshma wanted to count the whole numbers between 3 and 10. From her earlier classes,
she knew there would be exactly 6 whole numbers between 3 and 10. Similarly, she
wanted to know the total number of integers between —3 and 3. The integers between —3
and 3 are-2,-1, 0, 1, 2. Thus, there are exactly 5 integers between —3 and 3.

Are there any integers between —3 and —2? No, there is no integer between

-3 and —2. Between two successive integers the number of integers is 0.
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Thus, we find that number of integers between two integers are limited (finite).
Will the same happen in the case of rational numbers also?

Reshma took two rational numbers _?3 and _?1 .

She converted them to rational numbers with same denominators.
-3 -9 -1 -5
— d —

So —=—and —=—

5 15 315
chave 515 1515 155 1515 15 3
She could find numbers — < — <2, =3 a2t
€ cou 1n ratlona numoers 1 5 1 5 1 5 etween ? an ?
Arethe numbers —+——2 the onl al numbers b Sand=1s
€ tNE numuoers 15 15 lsteonyratlon numbers between 5 3
Weh B8 =S8
chave 5 30 ™57 30
And 18 _-17 _-16 -3 _-17 _-8

30 30 30 "5 30 15
H et Y S A N
ence 5 30 15 15 15 3

3 -

So, we could find one more rational number between ? and ? .

By using this method, you can insert as many rational numbers as you want between
two different rational numbers.

E | -3 _-3x30_-90 d—_l —1x50 _ =50

OTeXampie: 5 T 5x30 150 M"Y 3 3x50 150

39 I numb (_89 _Sl)b 0 a2 e b
We get 39 rational numbers 1507 150 ) between 150 75, i.e., between
-3
El and ? . You will find that the list is unending.
) ) -5 -8

Can you list five rational numbers between 3 and e ? Fmd five rational numbers
We can find unlimited number of rational numbers between any two between - and—3
rational numbers. 7 8
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ExamPLE 4 List three rational numbers between —2 and — 1.

SOLUTION Letus write —1 and —2 as rational numbers with denominator 5. (Why?)

We h 1 = d-2 -10
ehave, —1=—"and-2=—
-0 9 8 -7 6 -5 -9 -8 -7 -6
So, —<—<—<—<—<—or 2<—<—<—<—<-1
555 5 5 5 5.5 5
-9 -8 -7
The three rational numbers between —2 and —1 would be, 555
onean take am hree of = 8 =1 =6
(You can take any three o 5,5,5,5)

ExAMPLE 5 Write four more numbers in the following pattern:

S @
3767971277
SoLUTION  Wehave,
—2 —1x2 —3 —1x3 —4 —1x4
6 3x2° 9 3x3° 3x4

—Ix1 -1 -1x2 -2 -1x3 _-3 —1><4=j
3x1 ©373x2 6 '3x3 97 3x4 12
Thus, we observe a pattern in these numbers.

—-Ix5 -5 -1x6 _ -6 -1x7_-7
3x5 157 3x6 187 3x7 21’

or

The other numbers would be

ExERcISE 9.1

1. Listfive rational numbers between:

5 _1and0 o 2 and_1 A PO Yl . L2
@ -1an @) —2and- (iii) 5 3 @v) -3 an 3

, 3691 o
@) < 10°15° 20 " (ii) R
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o123 4 L2246
W T s e W) 33 e e
3. Give four rational numbers equivalent to:
L 2 L L4
0 — i = i) 5
4. Draw the number line and represent the following rational numbers on it:
L3 ] L =7 7
W i i) — ) 3

5. Thepoints P, Q,R, S, T, U, A and B on the number line are such that, TR = RS =SU
and AP=PQ = QB. Name the rational numbers represented by P, Q, R and S.

USRT A P (IQ B .
-4 -3 -2 -1 0 1 2 3 4
6. Which of the following pairs represent the same rational number?
-7 -16 -2 2
—and — ——and — —and —
O 5ty ORET 25 ) —3andy
-3 -12 8 —24 -1
—and —— —and — i) —and—
W SandT, W) Z5aneTs W) andsy
-5 5
i) ——and —
(i) Zgand
7. Rewrite the following rational numbers in the simplest form:
. 8 .25 L —44 -8
0 @ s i) — ™) 1
8. Fillin the boxes with the correct symbol out of >, <, and =
) 2 . —4 -5 A 14
U 3 L L] 7 ) g 16
8 -7 1 -1 LS -
) = 4 N 4 ™M T 11

o) o ]
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9. Which is greater in each of the following:

L 25 .. > -4 . 32
O 35 W) "6 L
-1 1 2 4
V)~ 3,3
W) 7y V) =775
10. Write the following rational numbers in ascending order:
-3 2 —_1 . —_1 -2 -4 =333
O 550 W 390 =y

9.9 OPERATIONS ON RATIONAL NUMBERS

You know how to add, subtract, multiply and divide integers as well as fractions. Let us
now study these basic operations on rational numbers.

9.9.1 Addition

® [ etusadd two rational numbers with same denominators, say % and -3 .

we g 7+ 2]
efind 3

On the number line, we have:

«—rt : : : : e e e : —
3O I 2 3 4 5 6 7 8
3 3 3 3 3 3 3 3 3 3 3
1 - 7
The distance between two consecutive points is 3 So adding ?5 to 3 will

mean, moving to the left of % , making 5 jumps. Where do we reach? We reach at 3

7 (=5) 2
o L2
3 3 3
Let us now try this way:
7,69 _T+EH_2
3 3 3 3
We get the same answer.
6. (2) 3 (9), .
Find -+ , -t in both ways and check if you get the same answers.

5 5 7 7
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-7 5
Similarly, -+ wouldbe

8 8
pa /VWW 1 1 1 1 1 1 1 S
-7 %6 5 4 3 =2 -1 0 1 2 3 4 5
8 8 8 8 8 8 8 8 8 8 8 8 8
What do you get?
-7 5 =745
Also, ?"‘g: 2 =7 Are the two values same?

=

13 6 19 ( j
— 4= —af| =
>5 5
T 9 |
So, we find that while adding rational numbers with same denominators, we add AN

the numerators keeping the denominators same.

-11 7 -11+7 -4

Find:

+—=
Thus, 5 5 5 5

® How do we add rational numbers with different denominators? As in the case of
fractions, we first find the LCM of the two denominators. Then, we find the equivalent
rational numbers of the given rational numbers with this LCM as the denominator.
Then, add the two rational numbers.

For example, let us add _?7 and _?2 .

LCMof5and3is15.
7212 1o

= —an =
So, 5 15 315
7 (2) 21 10y -31
Th — Py =
us 53 15 15 15
Additive Inverse Find:
-4 4 . =3 2
What will be 7"‘7:? @ 7+§
e S N YO Y (e I @
7 7 7 7 7
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o202 o 2 (=
Snmlarly,?"‘g— —§+ BN

In the case of integers, we call — 2 as the additive inverse
, of 2 and 2 as the additive inverse of — 2.

/ N I, 7
{( ) 2y - 2 2 -4
@ 5' 2 -3 —2 -1 0 . For rational numbers also, we call 7 as the additive

4 4 —
inverse of 7 and 7 as the additive inverse of 74 Similarly,

2 -2
? is the additive inverse of 5 and 5 is the additive inverse of ?

— ‘?
‘What will be the additive inverse of 1 1 ’\\6

2
ExamPLE 6 Satpal walks 5 km from a place P, towards east and then from there

5
17 km towards west. Where will he be now from P?

SoLutioN Let us denote the distance travelled towards east by positive sign. So,
the distances towards west would be denoted by negative sign.
Thus, distance of Satpal from the point P would be

+(_1§):2+(—12):2><7+(—12)><3
7) 3 7 3x7 X3

14-36 22 1

21 21 21

1
Since itis negative, it means Satpal is at a distance 15 km towards west of P.

9.9.2 Subtraction
5 3
Savita found the difference of two rational numbers 2 and 3 in this way:

5 3 40-21_19

78" 56 56

Farida knew that for two integers a and b she could write a—b =a + (- b)
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5 (-3) 19
he tried this f ional 1 f ———=—t "=
She tried this for rational numbers also and found, 778 7 2 56
Both obtained the same difference.
7 5 3 8. )
Try to find 2 9’ 1] 7n both ways. Did you get the same answer?

So, we say while subtracting two rational numbers, we add the additive inverse of
the rational number that is being subtracted, to the other rational number.

12 24 5 14 5 ddifive f14 5+(—14)
—— L =———— = + _—— —_—
I hus, 3 5 3 5 3 additive mmverse o 5 3 5

72

15 15° Find: Q A &
2 (=5, L7 2 (1) 4|
What will be ;_(?) (I)A 9 5 @\ 5 3 Nt

%— (_—5) = %+ additive inverse of (_—5) = %+§ = ﬂ = 1i
7 6 7 6 7 6 2 42
9.9.3 Multiplication
. . - . -3
Let us multiply the rational number ? by 2,1i.e., we find ? X2,
N \ 3
On the number line, it will mean two jumps of 5 to the left.
6 S 4 3 2 o 1 2 3
5 5 5 5 5 5 5 5 5 5
Where do we reach? We reach at _? . Let us find it as we did in fractions.
—_3 = -3x2 _ —_6
5 5 5

‘We arrive at the same rational number.

-4 -6
Find e X 3,? X4 using both ways. What do you observe?
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So, we find that while multiplying a rational number by a positive integer, we
multiply the numerator by that integer, keeping the denominator unchanged.

Let us now multiply a rational number by a negative integer,
—2x(=5) _ 10

-2
—x(=5) =
9 (=5) 9 5
: -
Remember. 5 can be writenas
What will be i . 2 s 0 —2><(—5)
& 9 1 9 9%x1

@) %3><7? (ii) _?6><(—2)?
3x(-2) _ -6

3
imi = x(-2) = =
Similarly, 11><( ) ix1 1

5.3x5 -1

: . “x =
Based on these observations, we find that, 8 77 8x7 56

So, as we did in the case of fractions, we multiply two rational numbers in the

following way:
Step 1 Multiply the numerators of the two rational numbers.

Step 2 Multiply the denominators of the two rational numbers.

Result of Step 1
Step 3 Write the product as cSul 0" P
Result of Step 2

Thus, _—3x%:_3X2:_—6.
5 7 5%x7 35

Also, __SX__9:_5X—(_9):£
8 7 8x7 56

9.9.4 Division

We have studied reciprocals of a fraction earlier. What is the reciprocal of — ? It will be

7
. We extend this idea of reciprocals to non-zero rational numbers also.

2
) -2 7 =7 -3 -5
The reciprocal of 7 will be —, lLe, ? ; that of ? would be ?
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*

. . —6 -8 :
What will be the reciprocal of 1 ?and = ? i& ;

Product of reciprocals

The product of arational number with its reciprocal is always 1.

_—4>< reciprocal of =
For example, 9 p 9
= _—4><_—9=1
9 4
= =l
Similarly, —X——=1
137 6

Try some more examples and confirm this observation.

Savita divided a rational number — by another rational number —- as,

9 7
4.9 4 A 0%
9 7 9 =5 45°
She used the idea of reciprocal as done in fractions.
it first divided ibé d t28
Arpit first divi g by 7/andgo 15
He finally said 4.5 28 How did h hat?
e y sai 0" 7 T 45 -Howdi e get that?
He divided them as fractions, ignoring the negative sign and then put the negative sign
in the value so obtained.

-28 2. =5
Both of them got the same value 45 Try dividing 3 by = both ways and see if

you get the same answer.

This shows, to divide one rational number by the other non-zero rational number
we multiply the rational number by the reciprocal of the other.

Thi _—64_—2—£xreci rocal of (_—2)—£><i—g
us, 5 3 5 P 3)° 5722710
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@

2
Find: (1) X

3 8

=65

EXERCISE 9.2

1. Findthe sum:
—11

L7117
@ 54736

. BT
™) T

3. Findthe product:

9 (-7
D

. éx(—_Zj
(@iv) 7 5
4. Find the value of:

0 (—4)%

N )
) g7y

. i;(—_“)
o) 737 65

5.3
) S+

5,2

M 197757

. i_(ﬁ)
@ %37 21

W ~25-6

(ii) %x(—9)

o2
TR

() — +2

) §+7
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5 _(7
13 \15

_—4+(—3)
5

i
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WHAT HAVE WE DISCUSSED?

1. A number that can be expressed in the form g, where p and g are integers and

. . -2 .
q # 0, 1s called a rational number. The numbers - ,%,3 etc. are rational numbers.

2. Allintegers and fractions are rational numbers.

3. Ifthe numerator and denominator of a rational number are multiplied or divided by a
non-zero integer, we get a rational number which is said to be equivalent to the given

rational number. For example =3 = —3x2 = =6 .So, we say =6 is the equivalent
7 Tx2 14 14
-3 -6 —-6+2 -3
f f—.Al te that —=———=—.
orm of — so note tha 4 Ta-2 7

4. Rational numbers are classified as Positive and Negative rational numbers. When the
numerator and denominator, both, are positive integers, it is a positive rational number.
When either the numerator or the denominator is a negative integer, it is a negative

. 3. o . -8 .
rational number. For example, g 1s a positive rational number whereas 5 isa

negative rational number.
5. Thenumber 0 is neither a positive nor a negative rational number.

6. 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 other than 1.

The numbers %1, % etc. are in standard form.

7. There are unlimited number of rational numbers between two rational numbers.

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

. -2 3 -16 9 -16+9 -7
LCM as thed tor. F le, —+==——+—=———=—"_Here,
as the denominator. For example s te~oa T m 74 ere

LCM of 3 and 8 is 24.

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

7 2 7 e 2 7 (-2) 21+(-16) 5
—_———=— — = —+ = =—,
Thus, 2 3°3 +additive inverse of 373 3 4 2
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10. To multiply two rational numbers, we multiply their numerators and denominators

product of numerators
product of denominators

separately, and write the product as

11. To divide one rational number by the other non-zero rational number, we multiply the
rational number by the reciprocal of the other. Thus,
7.4 -7 4. -7 =21

—_—— e — 1 —_— — 3_
> T35 x (reciprocal of 3)_—><Z_T,
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