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' CHAPTER-2
RATIONAL NUMBERS

students Learning Outcomes
After studying this chapter, Studénts will be able to:

:;d ql;)ecl;lne a ratlohal number as a number that cﬂan be expressed in the form where p and g are integers
> Represent rational numbers on the number line.
> Add two or more rational numbers.
> Subtract a rational number from another. |

'y»  Find additive inverse of rational numbers. .

- P - Multiply two or more rational numbers. |
> Divide a rational number by a non-zero rational number. i
»  Find multiplicative inverse of a rational number.
> .FII'Id a reciprocal of a rational number. -
> Verify commutative property of rational numbers with respect to addition and multuphcatlon
» . Verify associative property of rational numbers with respect to addition and multiplication.
» . Verify distributive property of rational numbers with respect to multiplication over addition/
subtraction. o
> Compare two rational numbers.

Ry - Arrange ratlonal numbers in ascending or descendmg order.

| SOLVED EXERCISE 2.1

1.  Write "T" for a true and "F" for a false statement.

(i) Positive numbers are rational numbers.
(ii) "0" is not a rational number:.

(iii) An integer is expressed in form.
(iv) Negative numbers are not rational numbers.

- (v) In any rational number , g can be zero. ,
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| SOLVED EXERCISE2.2
1. Find the additive inverse and multiplicative inverse of the foIIOanB rati

(i) (-7)+7=0

(_7){_%):1

(ii) 23+ (-23)=0
23 x(1/23)=1

(i) (-11)+11=0

(iv) 1 ( 1)'
=gt B sl oty
3 3

(Vi)  6+(-6)=0"

6x-—1-=1
7 _
(vii) 1+(-1)=0

1><(1)=1'

(viii) ( __.._6)+ 0 0
13v/a13

Additive inverse is 7.

Multiplicative inverse is l.

7
Additive inverse is =23
Multiplicative inverse is 1/23
Additive inverse is 11

Multiplicative'inverseis 1 .
131 o

Additiv_e inverseis |].

3

Multiplicative inverse is 3.

Additive inverse is 2 .

7

rMuItipIicative inverse is —7 .

L —

2

Additive inverse is - 6.

Multiplicative inverse is 12

6

~ Additive inverse is -1,

Multiplicative inv’ersé is 1.

- Additive Inverse is 6 .

13

onal numbers.
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= —-13 ey
(T;JX(TJ —1 Multiplicative inverse is =13-
I = :
(ix) | +(__)=0 _ Addltwe Inverse is il
100 100 -
1 100 100
._—)x (__] =1 Multiplicative inverse is 100.
100 1 ' '
(x) _!_§+(:_}_§] =0 Additive inverse is —18.
287 2727 27
, l—x—-— 1 Multiplicative inverse is 27 .
= 27 16 1
’ 299 <
’ (xi) (_ ) ey Additive inverseis 99 .
| 100) 100 100
| ___2?_ —-100 oy Multiplicative inverse is —100 .
| 1000 99 99
. (xll) l.(_)g+ (_ 192) o Additive inverse is 102
- _: 11 117 | 17
12% {uz_ I Multlpllcatwe inverse is 117 .
j;_ 17 102 s 102

2. Simplify the following:
. Solution:

i l_(_i)_}_+_5__§_§.
Rl 2) 8 8 8 %

@ 99 77 -99+77 -22 -1l

—— e —

100 1000 100 100" 50

iS4 9 16 9+16 25 1

D 1D 12012 12

e 3. 4 3 4 3 o

S 5007 20 0

(v) 1+(-49] 50+(_-_4_9J=50—49=_1_
S0 50\ 50 5082280

(vi) & 100 11 100+11: 11} | 11
+ — +

Iy 510 1 5 10 1-5+10 6

011 11 11 HE
Ml 10 4 13-10+4 7

_____+__.___—————-—=

288 93 23 23 23



(xii)

7, 1
- (ix) 1 | __5.-2"+9_____2_=....
__+(_l)+_?_=__i_.g-+-2-=—_——6__—-_-10 5
2\ 5100 < 107210410 !
NI 15 9 Bi60r RNSOUTTe o
2L 870 g pan e S di=g0+5) o 1
SRR AT AREIC 0 ool s,
4 6 8 ) od 0 08 24 24 24 4 131-484
(xii) 1'+11 79 w10 IZI_EE:M—'- 110
11 10 "?) 110 110 110 110
| S Simplify: .,
Solution:
(i) 843122
. ol KL
: 0% 3
(W) 05017435
ST 40551 -. -
@) 121 11121 13_11
169713 16911 13
(V) 05435105 4D 40,
7 4087 35 49
(0, RIS T4
2R304
W) 111 222 111 300 3 _,1 --
100 300 100 229000 ‘*
W), 34160 3 9316528
| —_—tr =X == X=X =
5%.0% 812044 81 3
(vil). =8 52215 .8 3. 15°515=5
T —deX—=—=X—X— =
0./3408 |, 992 288 21
D) 5 o8 167 8 iTo el
e 195 4757 125 81610
(x) 1 2) ( lOOj ]
f e i | bl Pl Kt
- seilis 324)i5:4
() s el ok 'x(__@_)__i
1000 100 1000 \- 1 10




1. Put the correct sign >, < or - between the following pairs of rational numbers
solution | _ _
(i) _1_<_§ (ii) 2 <__1_ (iii) -1 ='_':2-‘ (W= ]
2 202 336 SEET0 9 g
_M _1<:3_ (vi) _1_<1 (vii) 5 sl (viii) 11 i -10
_ . \2 L o -10 11
1531 o St =4 95y ) A o (xii) -8 3
100 25 TR ~o5 Tl S g8
] 2 =100 » 25 11 =10
2. Arrange the following rational numbers in descending order
Solution e
E8=2 1 W) 3.1 1 - (i) 54
9’3’2 4’2’6 6’7’3
3 Arrange the following rational numbers in ascending order
Solution
el () 1 2 4sk(iif)ilegs
47300 1015 "SEERTC 986
4.  Prove that:
- Solution: .
0 (3)r2=2+(3 W3 ()2
3k u3 a0 11 (44) \44) 11
B2 2.3 20: 9 s 1 40
—.1_‘_1 | E_S._—_E
6 44 44
(i) ( 12 Jx(_—_lijz_"ﬂx_“_lz (Whoiesd SR80 TG
-105)°\ 84 ) 84 105 ’ 3\e 4]\ 378 1a
s 5 4 D4 gusiine.g
'.-——-)(——=d—)('— —— X S — X —
BOD8. 98 35 3:216:4 12414 y
Lyl ]
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Find the additive and multiplicative inverse of the following rational numbers.
B 14114=0 ~ Additive inverse is 14.
(-14) % [ 1 ]=1 G ~ Multiplicative inverseis 1 .
14 | | 14
(i) (1/5) + (- 1) w07 . Additive inverseis 1.
| : . o :
| "(1/5) x5=1 e MUItiplicativelinverse s 5.
i) -2+2=0 “ Additive inverse is 2.
e an=1 - . Multiplicative inverse is -1/2 .
iv) 6+(-6)= 0 | 2 Additive inverse is -6.
x(1/6)=1 Multiplicative inverse is 1/6 .

i

6 Put the correct sign > or < betweeﬁ the following pairs of rational numbers.

N1 ] (i) 5200 1 7o e i e Sl ST Teea
s i 305 s T
g | 411
iy 10 - 11 (V) o) o vi) 5 >
1314 5 22" 2
7'_- Solve the following:
Solution: | | _.
-/ 21)\= _19+51-21 (1151
! g ;oL —-—} BT L
§es 1755\ 55 555



_2__l+_3_=4—-7+3__(l__
72 148514 ameyg s
(V) 457 3= 2578530 B3
8% 544 A EAOR RNl
(vi) (—11) (-3 §'= 4436175 -3 "
+| — |+— A
15 SE) 4 60 60
8. Simplify the following'
~ Solution:
(i) 20016 227 232 921 0k

—F X ==X — X — = —

322]1.549: 3 -160 49 56

(i) [‘_1)_ o) sl l0Ee I
100 ) \io ) q00 1 =10 o

(i) =] <2 (—30) 510 =1

— X — X —X—— =
44

23 S RBE

~ (iv) 1 [-2) ( 11] 1. =263 =1 =03 ]
| — X — X —X—— = —X— =
6 \ 3 63 |
(v) 2 3 63.=—-204:63 #8063 El4E
: Xe—— —X—=e—=— X =

'3 47100~ 33 10089 N0 B8
(W)l =8 7 8. 12952 0

21 12 FoL 7. .

0. Prove that:
Solution:
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SOLVED REVIEW EXERCISE 2

Answer the following questions.

- (j;)  pefine a rational number.
- Anumb - : et
N 'Aﬂs‘”_er er that can bf—‘ €xpressed in the form of p is called a rational number where p.and q are
0 q
(i) Write the additive inverse of the rational numbers “a”.
Answer: a is the additive inverse of a,asa+(-a)=0
(ii) What is the reciprocal of the rational number p
bt _ =,q#0?
| q
Answer: difp=0
P
(iv) Write the sum of two rational numbers pand r, q,s#0
i rae R
Answer: ps +1q

(vy  Whatis the rule to find the product of two rational numbers?
Answer Multlply the numerator of one rational number by the numerator of the other number Slmllarly,

multiply the denominators of both rational numbers.
(vij What are the inverse Operatlons of addition and multlpllcatlon?

Answer:
The inverse operation of addition is subtractlon

Theinverse operation of multiplication is division.

2. Fill in the blank. gt o : _
(i) The consists of fractions as well as integers. i S o :
(ii) The rational numbers p and —p are called inverse of each other. |
| . q 'ty g
i) A number that can be expressed in the form of p, where p and g are integers and q # O is called the
q .
number. | ' Beb o .
identity. i
TG <

(V) Ois called additive identity whereas 1is called
(v) The rational number 0 has no

—,p#0
p

averse of a rational number is its reciprocal.

VpeQ.

Vi) The i
rational

Answers: 3dd't'Ve :
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