1 Rational Numbers

e N
We’'ll cover the following key points:
- Recapitulation of rational numbers - Multiplication of rational numbers
- Comparison of rational numbers - Properties of multiplication of
- Addition of rational numbers rational numbers
- Properties of addition of rational ~ Division of rational numbers
numbers - Properties of division of rational
- Subtraction of rational numbers numbers
> Properties of subtraction of rational = Insertion of rational numbers
numbers between two given rational numbers
J
e . . P\
Do you Remember fundamental concept in previous class.
In class 7t we learnt
- Positive and Negative Rational Numbers Hi, I'm EeeBee
- Equivalent rational Numbers
- Rational number on a number line
~ Still curious?
Talk to me by
scanning
the QR code.

Learning Outcomes

By the end of this chapter, students will be able to:
* Defineandidentify rational numbers and distinguish them from other number types.
* Representrationalnumbersonanumberlineaccurately.
* Expressarational number inits standard form and simplify it.
* Perform operations (addition, subtraction, multiplication and division) on rational numbers.

* Understand the properties of rational numbers, including closure, commutativity,
associativity, distributive property, and identity elements.

* Compare andorder rational numbers.

* |dentify andfind the reciprocal of a rational number.

* Solve problemsinvolving rational numbersin real-life contexts.

* Applythe concept of rational numbersin solving equations and inequalities.

* Relaterational numbers to decimals and percentages.

‘\o


https://www.edubull.com/qr/qr-url?p=1552C3EF47E6

Jdk-ge=(2-q)e
k+qe=(0+q)e
dpueq’e
slaquinp jeuolley ||e 104 <
uoldeIIgNS pue uonIppe
Jano uonedjdiynw jo Ayainguasia

e=Txe
Ayauapr annedldiynw Y3 si T
e=Q+@
Kypuap! anppe ST O »

()3uo
pue (0) 049z jo 3j04 3Y|

t

I:(q+e)z(0+q)+e
"3A[}BID0SSE J0U S| UOISIAIQ ‘A
Ix(qxe)=(oxq)xe
"9M[3B120SSE S| uoi3edl|diyn|Al “Iil
1-(q-2)%(0-g)-e
"3MI}BD0SSE J0U S| UOIRAIGNS Il
dJ+(q+e)=(0+0q)+e
"INIJBI120SSE S| UOIIPPY !

(s1aquin [euoney

pue s1a3a)u| ‘siaquinu 3joym)

Aynenossy

t

RN EXEY:
*9AI1RINWWO J0U S| UOISIAIQ] A

exg=Qqxe
"INIRINWWO S1 Uonedl|diyniy ‘1l

B-Q#q-¢

"9AI1RINWWOI 10U SIuoidesqgng il

B+Q=q+8
"3N}EINWILIOD S| UOIPPY '

(s;aquinp |euoney pue
s1a8aju| ‘siaquinu 3joym)

Ananeinwwo)

t

*L43IION U0 paseg

0 S| SA03eUIWIOUIP UBYM 1d3IX3
0#q2=q=+e

*(s9833u1 pue SIaquinu 3joYM
10U) UOISIAI] J3pun paso) Al

d=gxe
‘uorealdiynu Japun paso|) i
I=q-e

‘(s49qwinu sjoym
10U) UOI3ORAINS J3PUN P3SO|D Il

J=(Qq+e
‘uollippe Japun pasop) °I
Am._mnEzz jeuoljey pue
m._wmwu:_ .m._wn_h:: m_o:\sv

9Ins0|)

dep puiiy

SY3IINNN TVYNOILLYY 40 S31143d0dd

SHIGINNN TVYNOILVY



https://www.edubull.com/courses/solutions/54222

Introduction

Can anyone tell me, is |
zeroaratlonal number? :

Yes, maam, because it can be written

as—- 1 R Wthh isin the form%

It’s also ratlonal as it \\g

| canbewritten as 13

——e Recapitulation of Rational Numbers «—

A rational number is a number of the form g or a number which can be expressed in the form 2
q

where pand gareintegersand g #0.

For example, each of the numbers 2 71 _29 —74 02 isarational number.

The integer p in the rational number g is called its numerator and q is called its denominator.

Positive Rational Number. A rational number is said to be positive, if its numerator and denominator
are either both positive integers or both negative integers.

12 2 -3
4’6 =3 —11
Negative Rational Number. A rational number is said to be negative, if its numerator and

denominator are such that one of them is positive integer and the other one is a negative integer.

o 11 17 isanegative rational number.
2719”29 5 '

isapositive rational number.

1. Each positive integer, i.e., 1,2, 3,4, ... isa positive rational number.
2. Each negative integer, i.e.,-1,-2,-3, -4, ... isa negative rational number.
3. Oisneither positive nor negative rational number.
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Absolute Value of a Rational Number

In case of integers, absolute value of an integer is obtained by choosing only the numerical value of
that integer. For example, the absolute value of 8 = | 8 | = 8 and the absolute valueof -3=|-3|=3.

The same definition can be applied to rational numbers.

1_[1]_1
Absolute value of 5— 5‘ =5

Absolute value of —

7|=7
Thus, the absolute value of arational number is its numerical value regardless of its sign.

Three Properties of Rational Numbers

Property 1. If gis a rational number and m is a non-zero integer, then g =

E l-§——3x5—2§——5xlz—@etc
Xample: g = gxp  40°6 6x12 72 v

Caog 66X 6 1 _ 1x(2) _ -2
Similarly, 377 = 775 " A1 4 T Tax 2 8

Property2. If g is a rational number and m is a common divisor of p and g, then g = f; : z :
Examples: (i) _1284 = _128 41(;_1{) = _2148 = _2148:66 = %3
(i) =36 _ B6-(6) 46 TH6-6 21
=72 -72+(-6) 12 12+6 2
Equivalent Rational Numbers
If g is a rational number and 1 is a non-zero integer, then each of % and 2 : ™ is arational
number equivalent to q

If the denominator of a rational number is a negative integer, then by using the above property, we can

make it positive by multiplying its numerator and denominator by - 1.

3 3 X (1) -3

For example, 17 - 17x D =17
Property3. If 2 and be two equivalent rational numbers, then B = I ,Ji.e,pxs =qgxr
Numerator of the flrst rational number Numerator of the second rational number
x Denominator of the second rational number X Denominator of the first rational number

Standard form of a Rational Number
A rational number gis said to be in standard form if q is positive and the integers p and q have no

common divisor other than 1.
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Example 1:

Solution :

Example2:

Solution :

Example3:

Solution :

Express % in the standard form.

Multiplying the numerator and denominator of —~ by 1,wehave

—35 _ —35x (1) _ 35
—60  —60 x (-1) 60

Dividing the numerator and denominator of by 5, we get
35 _35+5 _ 7

60 60+5 12 .
Thus, the standard form of 80 ® 19
Write 1215 with positive denominator.
In order to express a rational number with positive denominator, we multiply its
numerator and denominator by -1. Therefore,
11 _ 11x(1) _ -11
95 (25) x (1) 25

-11
Thus, the required numberis 5z

Express _7_4 asrational number with numerator 24.

—4
In order to express — asa rational number with numerator 24, we first find a number
which when multiplied by - 4 gives 24.
Clearly, such anumberis 24 + (-4) = (-6).

Mult1ply1ng the numerator and denominator of - by (-6), we have

—4 _ (4 X (6) _
7 7 X (—6) —42
Thus, the required number is Zf2

Representation of Rational Numbers on the Number Line

Every rational number can be represented on a number line.

On the number line, all negative rational numbers, suchas 2, £ are shown to the left of 0 and all

q9 —q

positive rational numbers to the right of 0.

Observe the following examples.

In case of rational numbers,
every point on the number
line can be represented by

A

v

rational numbers.

|




Example4: Represent (i)% and (ii) %1 on the number line.

Solution: (i) Drawanumberline. Let O represents 0 and A represents 1.

(0] P
0

R S A
1

& >
< »

ST »)

Since the denominator of % is 5, divide OA into five equal parts.

Label the pointsas P, Q, Rand S. Point Q represents %

(ii) Drawanumberline. Let O represents 0 and B represents —1.

B M L K J o

-1 0

;1

5
-1

Since the denominator of i85, divide OB into five equal parts.

Label the points as ], K, L and M. Point ] represents %1

Example5: Represent 13 and - 13 on the number line.

4 4
Solution: Drawanumberlineand marka point O onit to represent zero.
13 1 1
Now, 13 =gl g4+ 1
W LTI

Mark points P, Q, R and S on the line to the right of 0 to represent integres 1, 2, 3, 4
respectively. Now, take 3 units OP, PQ and QR and divide the fourth unit RS into
4 equal parts. Take one part out of these 4 parts to reach at point M.

Then the point M represents the rational number % :

(" OM:OR+RM:3+%: %,

M _3 -2 -1 0 1 2 3 M 4

Again, mark points P', Q', R" and S’ on the line to the left of zero, to represent integers
-1,-2,-3, -4 respectively.

Now, take 3 units OP', P'Q"and Q'R"and divide the fourth unit R'S' into 4 equal parts. Take
one part out of these 4 partstoreach ata point M'.

The point M'represents the rational number — % .



——e Comparison of Rational Numbers «—

Comparison of Rational Numbers
Important points for comparison of rational numbers are as follows:
1.  Everypositive rational number is greater than 0.
2. Everynegative rational number isless than 0 and isless than every positive rational number.

’ =‘Wo'c/<ing (Ry.leb

| Inorder to compare any two rational numbers, we use the following steps.

|

: Step 1: Express the denominators as positive integers.
| Step2: Find the LCM of the positive denominators of the rational numbers obtained in step 1.
| Step 3 : Expresseach rational number (obtained in step 1) with the LCM (obtained in step 2) as

|
|
|
|
|
|
|
common denominator. :
|
|

Step4: Compare the numerators of rational numbers. The number with greater numerator is

- — - -

-8 3
Example6: Which oneof thetwo rational numbers 77 and — - is greater ?
Solution : Letuswrite each one of the given rational numbers w1th positive denominator.
8 3
Clearly, denominator of -7 is positive and the denominator of — is negative. So, we

express it with positive denommator as given below.

Now, LCM of the denominators 11 and 7 is 77.

We write each rational number with 77 as common denominator as follows:

-8 _-8x7_-56 . -3_-83x11_-33
11 11x7 77 T Yxil 71

Comparing the numerators, we find that =33 5 56 o 3 . 8
77 77 =7 11
Example7: Arrange 52 , g, 3 and > 14 inascending and descending order.

Solution: We have, © 88 4 =444 & [Making the denominators positive]

26’714 2’6’7 14
LCMof2,6,7and 14is42.
-5 _ —-5x21 _-105 5 _5x%x7 _ 35

9 T 2%x21 42 6 6Xx7 42
3 3x6_18 3 _ 3x3 _ 9

7T Tx6 42’ 14 14x3 42
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~105 _ 9 _18 _35

Since, & g 2B e
42 42 42 42

Hence, the given numbers can be arranged in ascending order as follows:

Hoed 8.8
21476
3518 _ 9 _ 105

Since, 1219 43 49

Hence, the given numbers can be arranged in descending order as follows:

g Sy 9
6 7 14 =2
| Exercise 11 _

1. Choose the correct alternative from the given four alternative options.

(i) Which is the smallest rational number ?

-1 3
(a) 0 Jox _J 1 () @7

(ii) Which of the followingis true for rational numbers ?

(a) Everynatural number isarational number. D
(b) Zeroisarational number. D
(c) Everyintegerisarational number. D
(d) Alltheabove D

(iii) Which of the following rational number is in standard form ?
@  (Joz (J oz ) @ 3

(iv) Theabsolute value of _IS is

D
(a) -3 ) ) 4 (J o= SNC)

2. Fillinthe boxes.
3s_[]_ 12 _ 21 9 _ 27 _ [ ] _ 54

P1"FTOTO PunTgTe O

3. Expresseach of the following as a rational number with positive denominator.

NV

N D o —12 oy D .y 13 -7
(i) 7 (ii) 13 (iif) 9 (iv) 15 (v) 11
4. Represent the following rational numbers on the number line.
¥ 2 (i) 2 (ii)) 22 () 22 ™ =
5. Expresseach of the following rational numbers in the standard form.
~ —10 . 14 L 81 .y 121
D 5% ") =35 ") 108 ™) 143

J



6. Fillin the boxes with the symbol >, <or=.

— 35 o —4 5 —14 —15 3
Ozl @5 U s (i) =
7. Arrange the following rational numbersin ascendlng order.
1 4 4 7 -1 1 -1 . 1 1 3 .y 15 3 15 -2
V35mE P 3o rr PDormr Wiprms
8. Arrange the following rational numbers in descending order.
-2 3 -5 2 -5 4 - -1 -2 2 . 11 —7 4 —2 -1

()3 4: 12 9 () 14 217 ’7 ( )4 27?,_1,— _____

9. Find the rational numbers whose absolute valueis:
. 8 . a2 o1
(i) 13 (i) 2 (iii) 11 (iv) el
10. Simplify:

<19 I 1 5 . |2 —-14 .1
O lo* 3 6 Jg~ 19 @ x5 @[3
11. Verify the following :
5 -3 o -3 11
(1) ‘g‘L BINENEB (ii) ‘15 10‘ ‘15‘ |
(ii) |—_1+%<—_1+2| (iv) _+ =5
6 5 6 5

Skills covered: Evaluation skills, analytical skills, problem solving skills, numeracy skills

—e Addition of Rational Numbers +—

In order to add two rational numbers, rewrite each one of them with positive denominator. For
addition purpose, the rational numbers are categorised into two levels.

Casel. Addition of Rational Numbers with Same Denominators

. . . +
If Pand I aretwo rational numbers with the same denominator, then g & 2 P 7 z
q q

Example8: Addthefollowing:

~ 1 3 .. 6 7
(i) = and = (i) 3 and 3

Solution: (i) 1,3 _1+3_4

(ii)) Wefirstexpress o asarational number with a positive denominator.
Press — 3 p

We have, 6 _ 6x(1) _ -6
13 —13x (1) 13

Now, 6 , 7_-6,7 _6+7_1

-13 13 13 13 ~ 13 13’




Casell. Addition of Rational Numbers with Unequal Denominators

In order to find the sum of two rational numbers which have unequal denominators, we proceed as
per the following steps:

’ ‘Wo'cking d.u-leb ________________________________________ N

|’ Step 1 : Makethe denominators of the rational numbers positive.

| Step2 : Find the LCM of the denominators obtained in step 1.

| Step3 : Express each one of the rational numbers in step 2 so that the LCM obtained in step 2
becomes their common denominator.

Step4 : Write a rational number whose numerator is equal to the sum of the numerators of
rational numbers obtained in step 3 and denominator as the LCM obtained in step 2.

Step5 : Therational number obtained in step 4 is the required sum. \

- —_——

If g and g are two rational numbers such that gand s #0, then g +

5,11
E le9: Add =+ ==.
xample 9 dd8+12

Solution: LCMof8and 12is24.
Rewriting given rational numbers as:
5 5x3_15 11 _11x2 _ 22

8 8x3 922 ™ 12 12x2 24

15 .22 _16+22 _ 37 _,13

24 24 24 24 24

Watch Remedial

——e Properties of Addition of Rational Numbers «—

The properties of addition of rational numbers are similar to those of integers. Let us examine them

one by one.

Property 1 (Closure Property). The sum of any two rational numbers is always a rational number,

ie,if £ and < are any two rational numbers, then [% + %} isalso arational number.

b d

Verification:

Consider the rational numbers _76 and _1—141

-6 + -11 _ -12 + -11 _ -12-11 _ 23

-9 = = which is a rational number.
7 14 14 14 14 14

‘\@
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Property 2 (Commutative Property). The addition of rational numbers is commutative, i.e., if

a c
V3 and g are any two rational numbers, then

a,c_c,a
— ot = =+
b d d b
Verification : Consider the expressions © , —4 sl = & é
Wehae'_—4+§=_32 i 5 o L
YT T8 56 56
_-32+35_ 3
56 56 &y
ond B4 —4_85,-32 _35+(-32) _ 3

8 7 56 56 B 56 B % Watch Remedial
5, #2_4,5

8 7 7T 8
Property 3 (Associative Property). The addition of rational numbers is associative, i.e.,

a c
and & are any three rational numbers, then @ c.,e| _|a_, ¢
g o § ey b+[d+f} [b+} 7
Verification : Consider the following expressions {% + _—3} + 23 and 2 + [; + 73} .

5 7 3
[2+—_3} s {H+—_9} 4 =3

3 5 7 15 15 7
- [10+¢9) , 8 -1 =3
B 15 7 15 7
_ 7 , —45 _ T+(-45) _ -38
105 1056 105 105°
2 -3, 3| _ 2 21 —15
md 3+ ST =50 T
=2, —21+(—15) -2, -36
3 3 35
_ 70 , -108 _ 70 +(-108) _ -38
105 105 105 ~ 105"
2,38 822 =848
3 5 7 3 5 7

Property 4 (Additive Property of Zero). The sum of any rational number and zero (0) is the rational
number itself. In other words, if % is any rational number, then

a a
+ =, + 2
b 0= A =0 5
Verification: We have, % 0= é + % = % = %
[0 can be written as % Sinceitisarational number.]
and 0+1-0,1_0+1_1
8 8 8 8 8
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Property 5 (Additive Inverse or Negative Property). For every rational number % there exists a

. —a a, —-a_~_—Qa ,a
ratzonalnumberTsuch thatz + 5 0= 5 + 7

The rational numbers % and%a’ satisfying the above property are called additive inverse or negative

of each other.

Examples: (i) Theadditiveinverse of “13 45 |13 __|_13] _ E
17 17 17 17

(ii) The additive inverse of__—194 is — {__—194} :—%.

——e Subtraction of Rational Numbers «—

If %and % are two rational numbers, then subtractinggfrom % means adding additive inverse

(negative) of % to% .

Thus, % = % = % + [_70} [Since, additive inverse of % is —Ec.]
Example 10: Subtract > from —.
xample10: Subtract  from ;4.

Solution: Theadditiveinverse of % is %2
7 _2_-7T,-2_-7_ 4 -7+ _-11

10 5 10 5 10 10 10 10
Example11: Find the value of -3
7 12
Solution:  Theadditiveinverseof =2 ;o 8
25 12°

_-8x12+5x7 _-36+35 _ -1
77X 12 84 84"

——e Properties of Subtraction of Rational Numbers «—

Property 1 (Closure Property).If @ and € are any two rational numbers, then & - € is arational
number.

Verification: (i) Consider the rational numbers 4 and3 .
5 8

5 8 40 40’
(ii) Consider the rational numbers 5 and1 .

6 9
o_1_16-2_13 which is a rational number.

6 9 18 18’
12}



Property 2 (Commutative Property). The subtraction of rational numbers is not always

tative, i two rational numbers = and <, wehave 5 — — #— — =
commutative, 1.e.,f0rcmy wWo rationdl numaoers b an o , wenave b d d b

Verification: Consider the rational numbers % and %

Wehave, 7 _ 1 _ 7 -1 7,8

18 6 18 6 18 18
_T+(3) _ 4 _2

and, l_l:l+__7—3+__7

Thus, l_l;tl_l. 18 18 9
18 6 6 18
Property 3 (Associative Property). The subtraction of rational numbers is not associative, i.e., for

a c e
any three rational numbers 7> 7 and Fowe have

t-3 i)

Example: Consider the rational numbers %, % and %
3 2 3 _[21-16] 3_ 5 3 _ =37
Wehave: {§_7} 417|756 } 1 56 4 56
3_|2_S@oWhgsl 3 -1 _3 15 _ 47
8 7 4 8 28 ) 8 28 8 28 56
ay 2 W gv 2 _ =
Clearly, 8 7 48 7 4]

Property 5 (Existence of Right Identity). The rational number 0 is the right identity, i.e., for any

. a a a
rational number = , wehave = — 0 = =,

b b b
3 3 Qi 9 2]
E le: 2 _0=2 larly, =~ — 0= 2.
xample 7 0 7 Similarly, T 0 7
Example12: The sum of two rational numbers is _7 If one of them is %5, find the other
number.
Solution:  Letthe other numberbe x.
-15]_ -6
Then, x +[7} ==
= x ==6_ =15
7 7
= __6 + E = M = g = 12
7 7 7 7 7

Hence, the other numberis 1 % }



= - Sa )

11 11 22
Solution: 3 + =8 + - + 5
2 11 11 29

33 -16 +—_8+ 5 (
22 22 22 22

_33+(-16)+ (-8 +5 _14 _ 7

22 2 11°

Example13: Simplify: i

. LCMof2,11,11,22is22.)

Exercice 1.2

1.  Verifythe following:
5,1 _1 5 . —4 _ —4
(1)7+§_§+7 (zz)§+0—0+ﬁ
N 3, 4 1,3 —4 . 2 =7 1 2 =7 1
4+ |2+ = = |2+ 2 — S+ =2+ | =+ =
(#if) 3 [4 5 } [9 4} o W [5 10} 15 [10 5}
5,5 (2T lo2, [T, 1
) g Fer Y (vi) {9+10} 59" [1o+15}
2. Addthe following rational numbers:
. 3 2 N 9 N 3 . 7
(i) = and = (i1) 13 and 13 (iii) 11 and = (iv) 3 and 5
21 L 13 -5 . —1D -13
(‘V) _—32 and -5 (VZ) _—31 and ? (‘Vll) E and ﬁ
[Hint: (iv) and (v) write 3and -5 as % and _T5 respectively and then solve.]
3. Findtheadditive inverse of each of the following :
. N 8 o —1 . 13 -3 N
(i) 14 (i) 5 (iif) 5 (iv) 3 v) i (vi) —
4. Simplify
19 -5 | =7 =2, —11 | 8 2 1 1
_+ + 24+ L+ =+ 2 32 + 3= +3=
D5+ 5* 315 W5+ *3 i) =85 + 85 + 33
5. Fmd.
4 _3 7 _3 -2 _ -1 5 _1
(i) 19 19 (7)) 10 10 (iii) 26 26 (wv) 11 11
-6 3 .3 =D L —21 =25 -13
") 2177 () 15 ~ 37 i) 77 ~ 33  Wi) S- 35
6.  Verifythe following:
~ 1 3.3 1 .. 5 5
. | D 2 2 5 2 2 . —6 _ —6
(i) {5_6}_77&5_[6_7} ) 7-0=17



7. Simplify the following expressions:
(l)—+§+1 (ii)3—[§—ﬁ} (iii)__2+§_1

7 21 9 15 9 3
5, 24 18 . -4 . 7
e — - = = + e
L 35 91 T 15 OF 12 "33

; 1 , find the other.

5
9. Whatnumber shouldbeaddedto-§ toget-37

6 4 1 2
10. Subtractthe sum of - = and - 14 from the sum of ) and - 7
11. From the sum of —and subtract the difference of and =1
T 14 9 13 °

12. The weight of a carton full of juice packs is SO%kg. Seema took 15Zkg of juice packs from it.

Find the weight of the carton now.

Skills covered: Evaluation skills, analytical skills, problem solving skills, numeracy skills

State true and false.

1. listheadditiveidentity.

2. Additiveinverse of %is g.

3. Foradding two rational numbers, first you need to find LCM of their denominators.

L 4.  Subtraction is basically addition, where one of the addends has negative sign.

Mzentol Maths

J

HOTS (Higher Order Thinking Skills)

3 1
1. Ricky bought two fish bowls. He pours 4 litres of water in the first bowl and 35 litres in the

second bowl. How much water did Ricky put in two bowls altogether?

2. Gautam and Sumati went for jogging in the morning. Gautam ran 2 of the track and Sumati

ran % of the same track. Who ran more and by how much?

/

/

——e Multiplication of Rational Numbers «—

When two or more rational numbers are multiplied, the product is a rational number whose
numerator equals to the product of the numerators of the given rational numbers and denominator
equals to the product of the denominators of the given rational numbers.

Product of their numerators
Product of their denominators

Product of two rational numbers =

aXc
b X

In general, we can say that if b % and < g aretwo rational numbers, then E % =

‘\@
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Example 14: Multiply.

. 72

(i) 17 5 by 3 (i) - by 5F
Solution: (i)__3x3:__3x§:ﬁ:__9
17 17 1 17x1 17

(i) =9 72 _ -dX72 _ -1X8 _ —8:_1g

9 25  9x25 1x5 5

——e Properties of Multiplication of Rational Numbers «—
The multiplication of rational numbers possesses following properties.

Property 1(Closure Property). The product of any two rational numbers is always a rational

. . a . c. :
number, i.e., if 7 B L and < 7 aretwo rational numbers, then their product 3 X g also arational number.

18

Verification : (/) Consider two rational numbers % andg . Then,g X g which is a

5
rational number.

(7i) Now consider the rational numbers % and _é 2
2 % -12 _ 24
Then, 77 = 75 ~ 55 ’ whichisalsoarational number.

Property 2 (Commutative Property) The product of two rational numbers remains the same even if

we change their order, i.e., i 2and < are any two rational numbers,then & x € = € x ¢

b d b d d b
Verification: Consider two rational numbers_f3 and % )

-3 1 _(-3)x1_ -3
Then, 7= > 7 = 7 = 33

o PP Y
4 7T 4
Property 3 (Associative Property). The product of three or more rational numbers remains the same
even if the order in which they are grouped is changed.

= & a ., c e _a c e
If 7 d and f are three rational numbers, then {5 X _} =% X [_ X 7} )

‘\@



Verification: Letusconsider three rational numbers %, —LZ and % Then

ng xé:Zx(_l)xé :__2xé
7 -2 5 TX2 5 14 5

14x5 170 35

By changing order, we get
2., 1 .4 _2, (1)x4_

77 2 8§ T 2Zx5

7x10 70 35

2] xd o2, [1 4]
7T -2 5 7 -2 5
Property 4 (Property of Multiplicative Identity or '1"). If we multiply a rational number by 1, then
the product is the number itself.

In other words, if % is any rational number, then % X 1= % =4l %,
Example : __4x1:__4x1:ﬂ:—_4
9 9 1 9x1 9
and 1><__4:lx__4:1x(_4)=_—4
9 1 9 1x9 9
Thus, 4 121x [—_4]
9 1=1 9 )
Similarly, [ 5 ] _ 5
1x -11 -11 g *

Property 5 (Property of Additive Identity or '0"). Any rational number when multiplied with zero,
gives product as 0.

If% is any rational number, then % XxX0=0=0Xx %.
Example : 2 ~2,0_2x0_0_
P 3 ¥0=3X7 3x17370
2_0_,2_0x2_0_
and  0xg=1%5 1x3-3° "
g2 _ 2
§><0—0><§.

Similarly, __7 x0=0=0 X =7
5

Property 6 (Distributive Property of Multiplication over Addition). The multiplication of

rational numbers is distributive over addition. In other words,

SHES

if @, € and € areanythreerational numbers,then @ [ c 4 g} O
b d f b

‘\a

a e
+5x7,
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Verification: Consider three rational numbers, say,

e

We have,
4

1.]2,4
4735

-1y
4

-1 2+ 1 —1><2+

22
15

-1x4

=1 2
4’3
10 + 12
e
1=
~ 4x15

and 5'

-11
30

60

Y v~

and ZX e

-2

4

“|

3

12

=%

4

20

2
3

2
3

-1
4

4

+ = -
5

i
4

4%x5
4 =

~10 + (-12)
60

!
=

_ B2
60

_ 11
30

X

Property 7 (Reciprocal or Multiplicative Inverse Property).

For every non-zero rational number <

b’

gxé:l

b a

, there exists a rational number

b

a

such that

Here, ¢ and  aresaid tobe multiplicative inverse or reciprocal of each other.

a

Verification: (i) Reciprocal of 131 is 2= .

=T —15

—lis — =2

ii) Reciprocal of
(if) p = -

(Since,

(Since,

3

_xll—l)
11

-1 15
15

7o

| Exercise 1.3_

1. Solve the following:
2

9

() 28% 22

@) 10 (if)
(vi)
2. Multiply.
~ 1 5
(i)~ by 2
-8 49
(v) - by 64
3. Fillin the blanks.
N 1 5_ 5| _ |1
@) 3 x {7*?} = |5

=10
23

(ii)
(vi) =

__8+_

9

(i) —
(v)

—90
109

-3

5

.n D .
(iii) 18 X (iv) 33 X

15
(vii) 21

—65

(iii) 13 by —— &

5

-11

., —8 3
(iv) 15 by 16



4. Find the reciprocal of each of the following :

~ B . b : —_30 N
(i) 3 (if) =) (iii) 24 (iv) =27 (v) — (vi) 19
5. Verify the property, x x (y x z) = (x X y) x zby taking.
1 -4 1
(i) x= 5 )= %4 and z=% (i) «x= 3°Y=5 and z= %
6. Verify the property, x x (y +z) = (x X y) + (x X z) by taking.
N oo =g _1 é _ =5
(i) x= T,y— 5 and Z—g (i) x=0, y= and z= 5
7. Simplity.
2.2 1 5 14 . T -1
) 773 %3 i) 13 T g% 21
(i) 1 =19 4 =8 4 (iv) 2 =8 _ 2,8 , 3,2
15 21 5 9 5 10 3 5 4 3

Skills covered: Evaluation skills, analytical skills, problem solving skills, numeracy skills

—= Division of Rational Numbers —
We know that division is the inverse of multiplication.

To divide a rational number by another non-zero rational number, we find the product of first
rational number with the reciprocal of the second number.

Ingeneral, if 7 2 and d are two rational numbers such that g * 0 then,

.8 ' B
il Ak X reciprocal of g
= g X g = a X d
b ¢ bXxc’
where b is dividend, % is divisorand (Z i Zl isthe quotient.

Example15: Divide the following:

N 2 3 . 4 4
(1) 7bY7 (i) EbY_—

Watch Remedial

Solution: (i) ——§ %XZ:M _ 2

7 3T 7x3 3
4;i:i><——9 i:_—4
(i) 3§ 918 " 4 979
_ax(9)_ 1
i8x4 2

Example16: The product of two numbersis %7 Ifone of the numbersis g, find the other number.

Solution: Let the other number be x.
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3y =T _=7.3
Then §Xx_§ :>x—8 3
_ 7.8 — =1 __ol
=>x—§><§ = X 3 23
1

Hence, the other numberis —zg )

——e Properties of Division of Rational Numbers «—

The division of rational numbers possesses following properties.

Property1 (Closure Property) . If % and % are two rational numbers such that %7& 0, then %+§ is

always arational number, i.e., the set of all non-zero rational numbers is closed under division.

Verification : Consider the rational numbers % and %

1 4 1 5 Division is closed for all
15 171 rational numbers except zero.
_1x5 _ 5 .1 .
=1x1° 16 which isa rational number.
Property2 (Identity Property). For any rational number %,we have: % +1 :% and
a_ .  y__@a
3 +(=1) iz
Verification : Consider the rational numbers % .
T Tl a Tecny=2x1 =7
Wehave,g-l— 6X1 6and6-(1) 6><_1 5

Property 3 Forevery non-zero rational number % ,we have:
N 2.2 i) ey _2) —_ i [ 22 + @ =_
0 §+5=1 @5 (-g) =1 @ () 5=

Verification : Consider the rational number g )

) 5.5 B) T _ ) Be () Bkl
(1)7.7 7><5 1 (11)7. = 7><5 1
(=B .Bb_-b6 7 _
i () 3= x 5= ote I
Property4 For every non-zero rational number & , we have: The division of
b rational numbers is
(i) 0+ % =0 (i) 0=+ (%aj =0 neither commutative
3 nor associative.
Verification: Consider the rational number 2.
.3 _0_5 .. . -3 _0 [—5]
D 0=g=7%3 (i) 0+ =7 x5
0x5_0 0x(-5) _ 0
= == =J29) U _
3 3 1x3 g =0



1.  Verify whether the given number statements are True or False.

i 5; _ 5 i1 3—j __4—2 i-—__4:__4——§
0 3371713 Wi 7*7 10 WigTw 7713
W 5757575 W Zrg=-1 (28 - 2+ (33
2. Divide.
N 8 6 5 -5 . 1
(i) 7byﬁ (i) —by 20 (iii) Ebyﬁ (iv) 6bYZ
(v) 0 by 2 (vi) _—by (-8) (vii) Eby 7)

3. What number shouldbe mult1phed by Z to get the product 8315 ?
4. Whatnumber should be multiplied by = to get the product gg ?

5. The product oftwo rational numbersis —° 1 6 Ifone ofthe numbersis =% , find the other.

6. Fillin the blanks.
(if) Ly (i) = q

8
(§) g+1= 35 13"

: 15 3 . 13
(iv) “59 —— (v) 173_ (vi) .31_0

Skills covered: Evaluation skills, analytical skills, problem solving skills, numeracy skills
—e |nsertion of Rational Numbers Between Two Given Rational Number «—

Between any two rational numbers we can insert infinitely many rational numbers.
If xand y are two rational numbers such that x < y, then

11

..o xty
1S :
J 2

x <X ‘2|‘ y <y > The mean of two numbers x and <

or x <— (x+y)<y.

+
In other words, the rational number i |

=(x+y)+2 liesbetweenxandy.

To find the rational numbers between two given rational numbers, we proceed as per the following
steps:

Step 1. Find the sum of the two numbers.

Step 2. Divide the sum by 2. The result so obtained is the rational number between the two
given numbers.

Step 3. Take one of the given rational numbers and add it to the result obtained in the previous
step. Now divide the sum by 2. This gives the another rational number.

|
|
|
|

|

|

|

n

|

|

Step 4. Repeat step 3 for finding some more rational numbers. ‘



Example17: Find three rational numbersbetween % and % .

12

1 1
Solution: The rational number 3 5 2 = % lies between% and —
1 5 1

Therefore, we get 3 <15 <3

1 5

- 37129, 1.5

Now, the rational number 5 = gq lies etween 3 an L

= £2 5 1
and the rational number 12__ 2 — %hes between — andi.

o 1 11 _5 9 iL
Thisgivesusthat 5 < 57 < 15 and 15 < 57 < 5.

So, we have found three rational numbers, namely % , % and % , between the two given rational

numbers.

REMEMBER

To find large number of rational numbers between two given rational numbers, we write the

equivalent rational number having a sufficientlylarge common denominator.

Example 18: Find twelve rational numbers between % and %

1_3 . a2-8
2 6 3 6
Between integers 3 and 8, we get only 8 — 3 — 1 = 4 integers. So, it is not easy to locate

Solution: Here,

twelve rational numbers between % and %
.1 _15 4 40
Letus write 5~ 30 and 3= 30"

Now, between 15 and 40, we have (40 - 15 - 1) = 24 integers.
Out of these, we can choose any twelve. Thus,
1 16 _16 _17 18 19 20 _21 _22 _23_124_25_26_27_40

2 30 30 30 30 30 30 30 30 30 30 30 30 30 30
4
£ =
3

1. Choose the correctalternative from the given four alternative options.
-8
(i) Theposition of rational number 17 o0 the numberlineis:

(a) totheleftof0 (b) totherightof0 (c) atthepointof0 (d) Noneofthese

‘\@



(ii) If x and y are two rational numbers such that
(a) x+ yisalso a rational number (b) x - yis also a rational number
(c) x x yisalso a rational number (d) All the above

(iii) Which of the following property is satistied for commutative property of rational numbers ?

(a) Addition and multiplication (b) Subtraction and multiplication
(¢) Multiplication and division (d) Addition and division
2. Find three rational numbers between:
N 1 .. 3 -6
(i) 5 and z (ii) — 1 and 5 (111) — and = (zv) — and 55
3. Find ten rational numbers between:
~ 4 -3 .. —6 5 = 4 1 12
(1) 5F and 0 (i) 57 and a (iii) = and 5 (zv) — and i3
4. Checkwhether the following is a rational number between %3 and %
(i) % (ii) %f (i) 27_3 ) %

5. Findany five rational numbers between % and % .

6. Insert 100 rational numbersbetween % and }—,1]—

Skills covered: Evaluation skills, analytical skills, problem solving skills, numeracy skills

Revision Exercige
1. Tick (v') the correct option:

(i) The sum of the additive inverse and multiplicative inverse of 3 is:

@s: (Jmws3 (Do a7

(ii) The ratlonal number equlvalent to %54 is:

Wz (J®3 C](oﬁ () @ 5

(iii)) What should be subtracted from —2 to get 655 ?

@z () w2 D @2 (J@3

(iv) The value of 3+ i is:

@2 (Jow 2 Jo 2 Ja

2. Find the product of —3§ x 1% .

3. Expressed % as a rational number with numerator 4.

U U U U



4. Find the value of |— +£‘ .
5 20
5. The product of two numbers is 5 56 If one of the numbers is 4 | find the other
number. 25
6. What is the value of = 2—55

-14
What is additive inverse of 9

What number should be added to e get T

16 24"
Mzenial Maths

1. Find the standard form of _—10

3+%——J to get 1.

Experiential Learning

Scan to Create
Your Own
Learning Path

2. What should be added to [

§ 3. Multiply —3§ by — 9 ﬁ'

GAP

™

Gap Analyzer
Take a Test

w Custom Learning Path
A

In each of the following questions, an Assertion (A) and a corresponding Reason (R)

supportingitis given.

Study both the statements and state which of the following is correct.
(a) Both A and Raretrue and Risthe correct explanation of A.

(b) Both A and Rare true but Ris not the correct explanation of A.
(¢) AistruebutRisfalse.

(d) AisfalsebutRistrue.

1. Assertion (A) : The product of two rational numbers is always a positive

integer.

Reason (R) : The product of zero and a rational numberis 1.

2. Assertion (A): The denominator of a rational number cannot be zero.
Reason (R) : Zerois not the reciprocal of any number.

3. Assertion (A): %3 X[@] + [%2]} gi
Reason (R): 2.1, oqouatto =5

4. Assertion (A): The additiveinverse o __—167 is _717'
Reason (R): If —-— then x1s equal to 25

‘\@
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5. Assertion(A): _—32 lies on the right of 0 on the number line.

Reason (R) : 0 is the only rational number whose additive inverse is the
number itself.

Findinga rational number between two given numbers.

Ask the class to move for play ground then call student to hold the rope end by touching the rop
terminal on ground surface. Ask two students stand on position-2/3 and 1/2 both students observe
that the numbers are mixed fraction or simple fraction.

And stand on the position. Now ask another two students make their denominators equal or same.

2 —s%2 —4 11 3 3
3 3x2 6 2 2 3 6
Now ask them to insert the numbers between-4 and 6 then to choose -2, 3, so _—2 3 are two rational

numbers similarly they can find number of rational numbers between two rational numbers.
Repeat this with % and g and ask for 3 rational numbers to insert.

To make teaching-learning process a success, teacher will make sure that almost all the students in

the class will participate in this activity.

J
Skills Developed: Interpersonal skills, Observation, Application and Decision making skills
Thinking Skills =\
7 A B
1. A cyclist travels from point A to point B at a speed of 3 km/h
4
and returns from point B to point A ata speed of 3 km/h. If the
total distance covered for the round trip is 60 km, find the time
taken for the entire journey. Express your answer as a rational
A 4 xmm B
number. 5
18 3 11 5 ) )
2. The prices of five different books in a store are FRE AR and 5 Find the average price of a
bookin the store. Express your answer as a rational number.
8
3. A person travels to a town located 120 km away. He first covers = of the distance at a speed of 3
km/h and the remaining distance at a speed of 5 km/h. Calculate the average speed of the
person for the entire journey, and express the answer as a rational number.

Skills Developed: Creativity, Observation, Critical Thinking, Logical Reasoning, Reflective Thinking
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Competency based Questions ~

5
A car travels a distance of 5 km in 3 hours. Based on this
information, answer the following:
(a) Calculate the average speed of the car in km per hour.

(b) Ifthe car’s speed were to double, what would the new speed

be? Express the new speed as a rational number.

(c) The area of a square field is given by the square of its side length. If the side length of the square is
2 meters, calculate the area of the square in square meters.

(d) If you add the average speed from part (a) and the area of the square from part (c), what is the

result? Simplify the sum. )

Skills covered: Interpersonal skills, Observation, Application and Decision making skills

Integrated Learning ~

A company is tracking its profit and loss over the first three quarters of the year. The profit or loss in

each quarter is recorded asa rational number in fraction form.

Quarter Profit/Loss (in fractions)
Q1 (January - March) _ i
12
Q2 (April - June) Z
8
3
Q3 (July - September) — Z

Based on this information answer the following questions:

1. Calculate the total profit or loss over the first three quarters by adding the values for each quarter.
2. Find the average profit or loss for the first three quarters by dividing the total by 3.

3. If the company decides to reduce its total loss by % , calculate the new total profit/loss and

average.

4. Are the total profit/loss and average profit/loss rational numbers? Justify your answer.

Skills covered: Research, Logical Reasoning, Problem-Solving, Practical Application
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