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 numberswere then put together with whole numbersto make
up integers. Integersare...., —3,-2,-1,0, 1,2, 3, .... We, thus, extended
the number system, from natural numbersto whole numbers and from

whole numbersto integers.

numerator

denominator
wherethenumerator iseither O or apostiveinteger and the denominator, apostiveinteger.
You compared two fractions, found their equivalent forms and studied all the four basic
operationsof addition, subtraction, multiplication and divison onthem.

InthisChapter, we shal extend the number systemfurther. We shdl introducethe concept
of rational numbersaongwith their addition, subtraction, multiplicationand divison operations.

You were aso introduced to fractions. These are numbers of theform

9.2 NEED FOR RATIONAL NUMBERS

Earlier, we have seen how integers could be used to denote opposite situations involving
numbers. For example, if the disanceof 3 kmto theright of aplace wasdenoted by 3, then
the distance of 5 kmto theleft of the same place could be denoted by —5. If aprofit of Rs150
wasrepresented by 150 then alossof Rs 100 could bewritten as—100.

Therearemany stuationssimilar to the above stuationsthat involve fractiona numbers.

3
You can represent a distance of 750m above sealevel as 2 km. Can we represent 750m

3 -3
below sealeve in km? Can we denotethe distance of 2 kmbelow sealevel by v ?Wecan

-3
Ssee 7 isneither aninteger, nor afractional number. We need to extend our number system
to include such numbers.
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9.3 WHAT ARE RaTIONAL NUMBERS?
Theword ‘rationd’ arisesfromtheterm‘ratio’. You know that aratio like 3:2 can also be

writtenas g . Here, 3and 2 arenatural numbers.

Similarly, theratio of two integerspand q(q* 0), i.e., p:q canbewrittenintheform
g . Thisistheforminwhich rational numbersare expressed.

A rational number is defined as a number that can be expressed in the
form g , Wherepand g areintegersandq?® O.

4
Thus, 5 isarational number. Here, p=4andq=5.

) IS _7 also arational number?Yes, because p=—3 and g =4 areintegers.

34,2
1 You have seen many fractionslike 8's ,15 etc. All fractions arerational
numbers. Canyou say why?
How about the decimal numberslike 0.5, 2.3, etc.? Each of such numbers can be

5
written asanordinary fraction and, hence, arerational numbers. For example, 0.5= —

10°
0333= -2 o
~593= 7000 ¢

TRy THESE

2
1. Isthenumber 3 rationa?Think about it. 2. List tenrational numbers.

> Numerator and Denominator
W In g , theinteger pisthe numerator, and theinteger q(* 0) isthedenominator.

Thus, in = thenumerator is—3 and thedenominator is 7.
Mention fiverational numbers each of whose
(@ Numerator isanegative integer and denominator isapositive integer.
(b) Numerator isapositiveinteger and denominator isanegative integer.
() Numerator and denominator both are negative integers.
(d) Numerator and denominator both are positive integers.

1 Areintegersalso rationa numbers?
Any integer can be thought of as arational number. For example, theinteger —5isa

rational number, because you can writeit as _TS . Theinteger O can also be written as

0 0O
0= 50" etc. Hence, itisalso arational number.
Thus, rational numbersinclude integersand fractions.
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Equivalent rational numbers
A rational number can bewrittenwith different numeratorsand denomingtors. For example,

-2
condder therational number —.

3
2  2x2_-4 2 _4 @\7

— . Weseethat —= isthesameas — .

37 3x2 6 3
2 (-2)x(-5)_ 10 -2 10
Al — = = . — hesameas ——.
0, 3 3x(_5) 15 So, 3 isalsothe as_15
-2 -4 10 _ :
Thus, 3 = 6 =15 Suchrational numbersthat areequal to each other are said to
be equivalent to each other.
_ 10 -10
Again, 157 15 (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 RY | HESE

obtaining equivaent fractions. Fill inthe boxes:

Just asmultiplication, thedivison of thenumerator and denominator 5 D o5 _15
by the same non zero integer, also gives equivalent rational numbers. For 0 ~===— ==
example, 4 16 [ []

10 10, (-5 _-2 12 12,12 _-1 3 _[]_9_-6
45" 15,(5) 3 2 212 2 O 77T
We write _—Zas—g,_—loas—g,etc.
3 3 15 15

9.4 PosiTivE AND NEGATIVE RATIONAL NUMBERS

Condder therationa number % . Boththenumerator and denominator of thisnumber are

352
positiveintegers. Sucharational number iscaled apostiverational number. So, 379

etc. arepositiverational number.
;

The numerator of % isanegativeinteger, whereasthedenominator 1. |s 5 a positive rational

isapositiveinteger. Sucharationa number iscalled anegativerational number?
-5 -3 -9 . . 2. List five more positive
number. SO, 785 etc. arenegativerationa numbers. e T e
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8x-1

8 , . 8 -8
1 Is— anegativerationa number?We know that — = ==,
TRY THESE -3 0 -3 -3x-1" 3

1. Is—8anegative -8 o 8 . L
P e e . ad 3 isanegativerationa number. So, —; isanegativerationa number.
2. List five more 5 6 2
negativerational Similarly, —»—,— etc. aredl negativerational numbers. Notethat their
numbers. B

numeratorsare posmveand their denominators negative.
1 Thenumber Oisneither apositive nor anegativerationa number.

-3
| Whatabout—5’7

y 3" (-1 _ -3
/ Youwﬂlsaethat—5 5—(1) E So, — |sapost|verat|ond number.
-2 -5
Thus, —,— etc. are positiverational numbers.

-5'-3

Which of these are negative rationa numbers?

5 3 6
0 32 (W - (i) — (iv) 0 V) 77 ™

9.5 RATIONAL NUMBERS ON A NUMBER LINE

You know how to represent integerson anumber line. Let usdraw onesuch number line.

-4 -3 -2 -1 0 1 2 3 4
The pointsto theright of O are denoted by + Sgnand are positiveintegers. The points
to theleft of O are denoted by — sign and are negative integers.
Representation of fractions on anumber lineisalso knownto you.
L et usseehow therational numbers can be represented on anumber line.

1
Let usrepresent the number - 5 on the number line.

Asdoneinthecase of pogtiveintegers, the postive rational numberswould be marked
ontheright of 0 and the negative rational numberswould be marked on theleft of 0.

1
To whichside of O will youmark - E?Beinganegative rational number, it would be
marked to theleft of O.

You know that while marking integers on the number line, successve integersare
marked at equal intervels. Also, from O, the pair 1 and—1 isequidistant. So arethe pairs 2
and -2, 3and -3.
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1 1
In the same way, the rational numbers 5 and - 5 would be a equal distancefromO.
1
We know how to mark the rational number 5 It ismarked at apoint which ishaf the

1
distancebetweenOand 1. So, - - would bemarked at apoint half the distance between

2
Oand-1.
T N
2 2
We know how to mark :—; onthe number line. It ismarked ontheright of O and lies
-3 . .
halfway between 1 and 2. Let usnow mark > onthenumber line. It lieson theleft of O
and isatthesamedistanceas:—g fromO.
: -1-2,_ -3 -4, :
In decreasing order, we have, 7,—(— -1, 7,7(— - 2) . This shows that
%3 liesbetween—1and—2. Thus, 73 lieshalfway between—1 and —2.
-4 -3 -2 -1 0 1 2 3 4
—=(=-2 — — == f— —=(0 - —= — —=(2
22 S 2= S S 5 A S 2=

-5 -7
Mark > and > inasmilar way.

1 1
Similarly, - 3 istotheleft of zero andatthesarnadistancefromzeroas§ istothe

1
right. So asdone above, - 3 can be represented on the number line. Onceweknow how

1 2 4 5
to represent - 3on the number line, we can go on representing - 37373 andsoon.
All other rationa numberswith different denominatorscan berepresentedinasimilar way.

9.6 RATIONAL NUMBERS IN STANDARD FORM

Observetherationa numbersg,'—s, E,i.
5 8 7 11
The denominatorsof theserational numbersare positiveintegersand 1 is
the only common factor between the numeratorsand denominators. Further,

the negative sign occursonly inthe numerator.
Such rational numbersare said to bein standard form.
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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 arational number is not in the standard form, then it can be reduced to the
standard form.

Recdll that for reducing fractionsto their lowest forms, we divided the numerator and
the denominator of the fraction by the same non zero positive integer. We shall usethe
same method for reducing rational numbersto their sandard form.

—45
ExampLE 1 Reduceﬁ to the standard form.

—45_-45,3_-15_-15,5_-3

30 30,3 10 10,5 2

We had to divide twice. First time by 3 and then by 5. Thiscould also be doneas
-45 -4515 -3
30 30,15 2

Inthisexample, notethat 15isthe HCF of 45 and 30.

Thus, to reducethe 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)

If thereisnegative signinthe denominator, divide by ‘—HCF .

SoLUTION  Wehave,

ExampLE 2 Reduceto standard form:

, 36 .3
O T
SOLUTION

() TheHCFof 36 and 24is12.
Thus, its standard form would be obtained by dividing by —12.

36 _ 36, (12 _-3
24~ 24 (-12) 2
(i) TheHCFof 3and 15is3.

3_-3,(3 _1
15 -15 (-3) 5

Thus,

TRy THESE

Find th dard f f —18 iy =2
ind thestandard formof (i) 45 (i) 18
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9.7 CowmprARISON OF RAaTIONAL NUMBERS

Weknow how to comparetwo integersor two fractionsand tell whichissmaller or which
isgreater among them. Let usnow see how we can comparetwo rational numbers.

2 5
Two positiverationa numbers, like 3 and  can becompared asstudied earlier inthe

caseof fractions.

1 1
Mary compared two negative rational numbers - 5 and - 5 using number line. She

knew that theinteger whichwason theright Sde of the other integer, wasthe greater
integer.
For example, 5isto theright of 2 on thenumber lineand 5> 2. Theinteger —2ison

theright of —5 onthe number lineand —2>-5.

Sheused thismethod for rationa numbersaso. Sheknew how to mark rational numbers

1 1
on the number line. Shemarked - < and - — asfollows:

2 5
) —1}&0 !
1_-5 -1_-2
2 10 5 10
1 5
Hasshe correctly marked the two points? How and why did she convert - 5 to - 10
and-l -£°Shef ndhat-l' he'htf-lTh -E>-1 -1<-l
5to 10 oundt 5|stot rightof - 5. Thus, - > S or - 5<- .

2

3 1
Canyou compare - - and - ;?-5 and - =7

4 3° 3 5

1 1 1
We know from our study of fractionsthat — <— . And what did Mary get for - —

5 2 2
1
and - 5 ?Wasit not exactly the opposite?
You will find th 1>Ebut-1<-E
ou Wi mtat,2 5 5< 5"
D b h f 3.2 d 1 -E’>
0 you observethe same for 4 gad- g,

Mary rememberedthat inintegers shehad studied 4> 3
but—4<-3,5>2but -5<-2etc.
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I Thecaseof pairs of negative rational numbersis similar. To compare two negative
rational number s, we compare themignoring their negative signsand then reverse
the order.

5

7 5 7
For example, to compare - 5 and - 3 wefirst compare 5 and 3

7 5 -7 _ -
— — >
We get 5 < 3 and conclude that 5 3¢

Takefivemore such pairsand compare them.

Whichi 3 -E’?-ﬂ -7
Ich Isgreater 8or e 3or X

w

1 Comparison of anegative and apostiverationa number isobvious. A negative rational
number isto theleft of zero whereasapostive rational number isto theright of zero on
anumber line. So, anegativerationa number will dwaysbelessthan apogtiverationa
number.

Thus —2 <X
Us =7 =%

-3_ -2
I Tocomparerational numbers _—andj reducethemto their standard forms and

then compare them.

4 -16
ExampLE 3 Do 9 and 36 represent the samerational number?

SOLUTION  Yes, because - = 2 ,(_4) 716, -16_-16.-4_4
—9 -9 (-4) 36 36 36, -4 -9

9.8 RAaTIONAL NUMBERS BETWEEN Two RATIONAL NUMBERS

Reshmawanted to count the whole numbersbetween 3 and 10. Fromher 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. Theintegersbetween—3
and3ae-2,-1,0, 1, 2. Thus, there areexactly 5 integers between—3 and 3.

Arethere any integers between -3 and —2? No, there is no integer between
—3 and —2. Between two successive integers the number of integersisO.
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Thus, wefind that number of integersbetweentwo integersarelimited (finite).
Will the same happenin the case of rational numbersalso?

Reshmatook two rational numbers %3 and %1 )

She converted themto rational numberswith same denominators.

< -3_-9_,-1_-5
5 15° 3 15

—9—8—7—6—5 —3—8—7—6—1
We have —<—<—<—<—0o < —-<—<_—-<—

15 15 15 15 15 % 5 15 15 15 3

Shecould find retional numbers —,— =2 between ~ and L.

e Cou INA rational nuMm 515 15’15 5 —an ?
Arethenumbers —, =2 the only rational numbersbetween - — and - =2
rethenu S 15'15'15 only rational numbers between 5 3
Weh -3_-18_-8_-16

ehave 5 30 15 30
and -18_-17_-16 -3 _-17 _-8
30 30 30 "5 30 15

-3_-17_-8_-7_-6_-1

Hence 530 15 15 15 3

So, we could find one morerational number between ?3 and —1

3

By using thismethod, you can insert as many rational numbers asyou want between
two rational numbers.

o . 8_=%30_-90 -1 -1'50_ -50

rea@mwes 5753 1507 3 3 50 150 R

280 -515 ~90 50 / X
79229 “and —= [
We get 39 rational numbers §150° " 1505 between 150 150 i.e., between

-3 74 / .L\

Eandg Youwill find that thelist is unending. ﬁ
-5 -8 . .

Canyoulist fiverational numbersbetween —- and =7 Find fiverational numbers
We can find unlimited number of rational numbers between any two between — -9 and—3

rational numbers. 7 8"
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ExampLE 4 List threerational numbers between—2 and - 1.
SOLUTION  Let uswrite—1 and —2 asrational numberswith denominator 5. (Why?)

Wehave, —1= - ad-2= =

ehave, —1=— and-2=—
10_-9_-8_-7_-6_-5 -9 _-8_-7_-6
<< <—<—<—or—2<—<—<—<?<—1

=0, 5 5 5 5 5 5

) -9 -8 -7

Thethree rational numbers between—2 and —1 would be, ? ,? ,?
Y takeany threeof —, —2, 1, =8
(You cantakeany ree05,5,5,5)

SOLUTION  Wehave,

or 31 3'32

Thus, we observe apattern inthese numbers.

-1'5_-5-16_-6-17_-7

Theother numberswouldbe ——=—,——= 6, p
335 15 336 18 37 21

Exercise 9.1

1. Ligtfiverationd numbersbetween:
\
f \ ) land0 (i) —2and—1 iy 2ad 2 ) —Sand?
\ @ -lan (i) —2and- (iir) 5 3 (iv) 5 3
1/7 2. Writefour morerational numbersin each of thefollowing patterns.
-3-6 -9 -12 . -1-2-3
..... (||) 28 12

O 57015 20"
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12 3 4 22486
(i) 6'-12'-18' 24" (iv) 32369
3. Givefour rationd numbersequivaent to:
o -2 5 4
0 = M —3 i) 3
4. Draw thenumber line and represent thefollowing rational numbersonit:
3 -5 -7 7
0 5 @i i) — V) 3

ThepointsP,Q, R, S, T, U, Aand B onthe number lineare suchthat, TR=RS=SU

5.
and AP=PQ = QB. Nametherational numbersrepresented by P, Q, Rand S.
USRT APQB
-4 -3 -2 -1 0 1 2 3
6. Whichof thefollowing pairsrepresent the same rational number?
-7 3 -16 0 -2 2
) —and— ——and—— i) —and—
0 2% W) 50 ¥ %5 ) —zonds
™) 5 %0 V) T5 s W) 3%
-5 5
iy —and—
(vii) 9 9
7. Rewritethefollowing rational numbersinthe smplest form: 1 \:
N , . -4 . -8
0 & (T (i) —5 ™ 75
8. Fillintheboxeswiththe correct symbol out of >, <, and =.
. -5 2 . -4 -5 -7 14
O 7l 13 R L BT
87 e i .55
™ 5 4 W 3 4 M Tl
, -7
Vi) 0 —
(vii) 5




MATHEMATICS

9. Whichisgreater ineach of thefollowing:

N 25 o 25 -4 o 3 2
0] (i) 6 3 (iir) 2.3
-11 2 4
i Ty -3_1-3_
™ 23 V) 577%
10. Writethefollowing rational numbersinascending order:
-8-2-1 iy =224 iy =233
0] 5'5' 5 (ii 39" 3 (iir) 75,

9.9 OrERATIONS ON RATIONAL NUMBERS
You know how to add, subtract, multiply and divide integersaswell asfractions. Let us

now study these basic operationsonrational numbers.

9.9.1 Addition
1 Letusaddtwo rational numberswith samedenominators, say — and?5

56
+
Wefind — 8 3 5

Onthe number ling, we have:
o N e N e N
4 5 6 7 §
3

v

-3 -2 -1 0 1 2 3 4 5 6

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

N

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

7 @50_2 2
L4E0_2 R
S0, 3 €37 3 g
Let usnow try thisway:
7,05 _7+(-5) 2
3 3 3 3
We get the same answer. \)

6 (-2) 3. (-5 _
-+ in bothwaysand check if you get the same answers.

ind — +
And g+ 2%73
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-7 5
Similarly, —* < would be

8 8
pa /W l L L l l L L N
-f 6 -5 -4 -5 -2 -1 0 1 2 35 4 5
8 8 8 8 8 8 8 8 8 8 8 8 8
What do you get?
Al —7§L°Atht al ?)
Also, s s 3 rethetwo values same”
\
e DT

So, wefind that while adding rational numberswith same denominators, we add
the numerators keeping the denominators same.

-11+Z_ -11+7 _j
5 5 5 5
1 How do we add rational numbers with different denominators?As in the case of
fractions, wefirst find theLCM of thetwo denominators. Then, wefind the equivaent

rational numbers of the given rational numberswith thisLCM as the denominator.
Then, add thetwo rational numbers. \
S

For example, let usadd -—57and-—32. Z

LCM of 5and 3is15.
-_7_-21 d-2 -10

Thus,

=

=——an
0, 5 15 3 15
Ths ._7+(-2)_-21+(-10):-31 -
5 3 15 15 15
Additive Inverse Find:
-4 4 -3,2
What willbe —+=="? 0 —*3
7 7
N -5 -3
_4 ﬂ -4+4 4 3340_ (i) —+—
7+7 Z =0.Also = 87!3 0. 6 11
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Inthecase of integers, wecall —2 astheadditiveinverse
of 2 and 2 asthe additiveinverse of — 2.

/’ N4
/ N
(( ) 4 .\\- 2 3 4’ - 4
@; -t '.3 -z -1 o 1 For rational numbers also, we call 3 astheadditive

4 4 -
inverseof 7 and 7 astheadditiveinverse of 74 Similarly,

-2

-2 2 2
— isthe additiveinverse of § and § isthe additiveinverse of ? .

3
-3,-9.5
A

) . "9, 9,9,
What will be the additive inverse of 9 "7

2
ExavpLE 6 Satpa walks 3 km from a place P, towards east and then from there

5
17 km towardswest. Where will hebe now from P?

Let usdenotethe distancetravelled towards east by positivesign. So,
the distancestowardswest would be denoted by negative sign.

Thus, distance of Satpa from the point P would be
2,2,5 2 (-12) 277 (-12)°3
79 3 7 377 73

SoOLUTION

14-36_-22_ 1

21 21 2

1
Sinceit isnegative, it means Satpdl isat adistance 12—1 kmtowardswest of P,

9.9.2 Subtraction
Savitafoundthe difference of two rational numbersg and g inthisway:

5 3_40-21_19

7 8 5 56
Faridaknew that for two integersa and b shecould writea—b =a+ (—b)
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5 3_5,(9_1
Shetried thisfor rational numbers also and found, - 8_7 3 56
Both obtained the sasmedifference.
] 7 5 3 8
Trytofind 89 11 7|nbothwaysD|dyougetthe§ameanSNer’)

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

2 4.5 14 5 14 _5 (-14)
12.04_5. 14 _> e a_s5 14
Thus, 37 %573 5 3+aoldltlvemverszt-:‘of 53 5
e +
e 50, 72 .1 (- .
_. = 2=\ 7 ] ‘
WhatW|IIbe7 86ﬂ (O W) 2z-"3 NS
2 @30 g+ additiveinverseof 59:E+§:£:13
7 €60 7 €60 7 6 42 42
9.9.3 Multiplication
: . -3 _ .. -3
L et usmultiply the rational number = by 2,i.e., wefind = X2,
o : 3
On the number line, it will mean two jumps of 5 totheleft.
6 -5 -4 -3 -2 10,1 2 3
5 5 5 5 5 5 5 5 5 5

-6
Wheredo wereach?Wereachat — . Let usfind it aswedidin fractions.

5
“3,-73%2_-6
5 5 5

We arrive a the samerational number.

-4 -6
Find — x3, 5 x4 ysing 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 usnow multiply arationa number by anegativeinteger,

2, (5 2X(5_10
9 9

_ -5

Remermber -5 anbeitenzs
What will be A 5 5 10_-2x(-5)
-3, ... -6, SO, —X— = —=—F
i) —="7? (i) — (-2)? 9 1 9 9x1

5 5

. 3 3x(-2) _-6
_ _2 = -
Smilary, %2 =" T

Based on these observati fdthat'—3 5.:35_-15
ontheseo varons, wertin 3 7 8 7 56

So, aswedid in the case of fractions, we multiply two rational numbersin the

following way:
Step 1 Multiply the numerators of thetwo rational numbers.
: Step 2 Multiply the denominators of thetwo rationa numbers.
Ml :
L S Step 3 Writetheproduct as Result of Step 1
Result of Step 2
-3,.2_-32_-6
T — ==——
s 5 7 57 35
Als, -5.-9_-5(9_4

9.9.4 Division

2
We have studied reciprocals of afraction earlier. What isthereciproca of 7 ?1twill be

7
5 We extend thisidea of reciprocalsto rational numbersalso.

-2 7 -7 -3 -5
Thereciprocal of = will be — | e ; that of 5 would be 3



RATIONAL NUMBERS

TRy THESE /

-6 -8 ,
What will bethe reciprocal of E"md ?9 43\\\4\

Product of reciprocals
Theproduct of arational number withitsreciprocal isalways 1.

-4, : —-44
For example, o g?eu procal of ?g

___4 _9_1

9 4

- -6_-13
Smilarly, 1—3X? 1

Try somemore examplesand confirmthis observation.

4 -5
Savitadivided arational number 9 by another rational number = s

4 5.4 7 _-28
9° 7 9 -5 45°
She used theidea of reciprocal asdoneinfractions.

2
Arpit firgt divided 9 by and got — 8

45°
Hefindlysid =, =2 How didheget that?
efindly sai 9° 7~ a5 -Howdidheg
Hedivided themasfractions, ignoring thenegative sign and then put the negativesign
inthevalue so obtained.

8 2 -5
. Trydividing 3 by = both ways and seeif

Both of them got the sameval ue —— 5 -

you get the same answer.

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

Thus, — —=£5’ reciprocal of o~—:=—" —=—
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TRy THESE Pl

.. —6.
(W —

wIiN

-7
Ad () 5 5

~ | o

ExXERcISE 9.2

1. Findthesum:

0 27625

(iv) B 11

3. Findtheproduct:

9. 219
0 75 §45

] 3. 20
™ 7 €53

4. Findthevaueof:

0 4>,§

1
H

(v)

lw o

5
¢ 2]
]
Q- O:

(vii)

9.3
W3"5

4+
M 0t 5

5 ®60
) 3™ €215

Ol

() 25

i — (-9
.2
v 1 5

(ii) 5 2

-2 1
™ 137

(i)

(V)

(i)

(i)

(V)

(i)

(V)

-9 22
T+ =
10 15

_+0

-6 270
13 &150

-7 220
12 * 130
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WHAT HAVE WE DISCUSSED?

P

. A number that can be expressed inthe form q

where p and g are integers and

g : O,iscaledarational number. The numbers 72 ,:—;,3 etc. arerational numbers.

. Allintegersand fractionsare rational numbers.
. If thenumerator and denominator of arational number are multiplied or divided by a
non-zero integer, we get arational number whichissaidto beequivaient tothegiven

rational number. For example —3 = % = 1—;3 S0, wi esaly — |stheequwdent

3 -
f f— Al P09
ormo . so notethat 1142 7

. Rational numbersare classified as Positiveand Negative rational numbers. Whenthe
numerator and denominator, both, are postiveintegers, it isapostiverationa number.
When either thenumerator or the denominator isanegative integer, it isanegative

rational number. For example, :—; isa positive rational number whereas ?8 isa

negativerational number.
. Thenumber O isneither apositive nor anegative rationa number.

. Arationa number issaid to beinthe standard formif its denominator isa positive
integer and the numerator and denominator have no common factor other than 1.

Thenumbers§1 % etc. arein gandard form.

. Thereareunlimited number of rational numbersbetween two rational numbers.

. Two rational numberswith 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 thetwo denominators and
then converting both the rational numbersto their equivalent formshaving the

L CM asthe denominator. For example, 2+§_ﬁ+i_ﬂ:'—7. Here,

3 8 24 24 24 24
LCM of 3and 8is24.
. While subtracting two rational numbers, we add the additive inverse of therational
number to be subtracted to the other rational number.




MATHEMATICS

10. To multiply two rational numbers, we multiply their numerators and denominators

product of numerators
product of denominators

11. Todivideonerationa number by the other non-zero rational number, wemultiply the
rational number by the reciproca of the other. Thus,

separately, and writethe product as

-7 4_-7 . 4, -7_3_-21
5:3 2 x (reciprocal of §)_7x2_?.




