9 Rational
[ Numbers

Learn and Remember

7.

10.

A rational number can be expressed in the form of g , Where

p and g are integers and g # 0.

All integers and fractions are rational numbers.

To convert a rational number to an equivalent rational
number either multiply and divide both numerator and
denominator by a non-zero integer.

A rational number is positive if numerator and denominator
are either both positive or negative integers whereas a rational
number is negative if either the numerator or the denominator
is a negative integer.

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

There are infinite rational numbers between two rational
numbers.

Two rational numbers can be added and subtracted by taking
the L.C.M. of their denominator and then converting the
rational numbers to their equivalent forms having the L.C.M.
as denominator.

2 [i] =0, P s said to be additive inverse of 2

q q q q

. Multiplicative inverse means reciprocal of rational number.
; 1 4 - N SN
ie,ax — = 1, Pl said to be multiplicative inverse of a,

where a is rational number.
To multiply two rational numbers,
Product of their numerators
Product of their denominators

Product of rational numbers =
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11. To divide one rational number by the other non-zero rational

Sol.

number. We multiply the rational number by the reciprocal of

the other rational number.

TEXTBOOK QUESTIONS SOLVED
Exercise 9.1 (Page No. 182-184)

Q1. List five rational numbers between:

@
(iid)

(@)

(i)

~1and0 (ii) -2and -1
| -2 : 1 2
5 and 3 (iv) - 2 and 3
—1and0

Let us write — 1 and 0 as rational numbers with
denominator 6.

-6 0
2 it 0=—=0.
We have, -1 6and 5 0
-6 -5 -4 -3 -2 -1
Bupal wepdonu S T TS s
i AT 3y, - ), s
or —1<—54—<—<—1<—]1<0

The five rational numbers between — 1 and 0 would be
-5 -2 -1 -1 -1
@ 07 N T
—~2and-1
Let us write — 2 and — 1 as rational numbers with
denominator 6.

We h O R i e

ehave, —2=——and-1=-¢ '
-12 -11 -10 -9 -8 -7 -6

So, < < St 2 e e

6 6 6 6 6 6 6

or — e — <« —<— < —<—<-1

BAﬂoNAL NumBERs 141

(7ii) ;; and :33
= -2 .
Let us write -3 and T into rational numbers with same
denominators.
-4 -36 -2 -30
So, 5 aE and 5 e T
We have,

-3 -8 -84 -83 '-32 '“31 =30
B S < T B g S T
4 7 _ -84 _-11 -8 -3 =2

or _— g — —y
Biai -Gt AE YATE 3 A5 Ve S8

Thus, the five rational numbers between — = and =
would be i
-7 -84 11 “3@ -3
97 4515 ' 457 45 °
! 1 2
( .l =
) 3 and 3

Let us write — % and g- into rational numbers with same
denominators.

A
W=

A
o= S

A
wlr Db

|
[
I
[
|
=
D= D=

or — <— <— <0< < =<

A

Thus, the five rational numbers between -_§1~ and 2 would be

3
1=t

1y i
3’6‘0,6'5.

Q2. Write four more rational numbers in each of the
following patterns:



(#ii)

(iv)

Sol. @)

(i)

el gt P e s i
5’10’ 15° 20 '™ e Ol MR G
g

Sy —12° —18° -24° """
= 2 4 @6
?, :‘5, E, __9,....... .
-3 -6 -9 -12
We have, ?E'E’T‘ZE
-3 -3x1 -6 -3x2 -9
B, 5 Bx1'10  5x2 '35
-3x3 -12 -—-3x4

Il

5x3 ' 20  bx4
Thus, this pattern follow as:

=8 L=Sxhua i s adn =8x6. 18
5 5x5 25 5 5x6 30 °
-3 -—-38xT -21 -3 -3x8 -—-24

s BT . BB B ., Dx8 @D
Therefore, the next four rational numbers of this pattern
would be,

-15 -18 -21 -24

25 80 " 8 ° 40 °

=1 =2 =3
We have, 2’818
—-1 —IxI -2 —1x2 -8 —1x38

Naw 4~ Taxt ' B, axa B¢ %xE

Therefore, the next four rational numbers of this pattern
would be,

-4 -5 -6 -1

16720’ 24° 28°
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(az1)

(tv)

=1 =2 3 4
We have, 6’ _12’ —18° —24

—_1 x -1x1 2 o 1x2

6 = 6x1’'-12 " -6x2’
3  1x3 4 _ 1x4
-18 ~ -6x3’ -24 -6x4
Thus, this pattern follows as:

Now,

Therefore, the next four rational numbers of this pattern
would be,

5da Bk T
~30’ —36’ —42' —48°
i1 s 18

We h —_—— — —
e T T e
Miste =2 =251 2 ' 2%l
: 3 %Y V=8 " oty
i__ 2% 2 i_ 253
-6 -3x2' -9 -3x3

2. 5 Red. 02 SxmEGE

Therefore, the next four rational numbers of this pattern
would be,

8 10,12 .14
127 15" —18" -21

Q3. Give four rational numbers equivalent to:

@

-2
2 (&) _3 (iii) %
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N
Sol. () -
-2 -2x2 :é_—_2_—2><3_—_6
Now, r =g T 14 T & %8 151

Toe PIga’ * (28T i Txs 35
Therefore, four equivalent rational numbers are

43 =6 o~ 10
14’921’ 28° 35 °

5 . Bxd 2086 L Sxb. 25

Therefore, four equivalent rational numbers are

10 15 20 25
L6 29" Cagt 18"

8 0xi 360 9" &
Therefore, four equivalent rational numbers are

8 12 16 20
18’ 27° 36" 45°

Q4. Draw the number line and represent the following

rational numbers on it:
- 7
3 v =B s 2T I [
() 1 (i) Y (iii) - (iv) 3
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Sol. () 2—

Draw a number line and represent the positive rational
number:

&< | |
I

{ I TR | L | o
I L I e
-2 -7y 0 1 2 3

33

alw

o 2B
it) 8

Draw a number line and represent the negative rational
number:

i L
I I >

s
(22) 7
Draw a number line and represent the negative rational

number;

-
w~

(iv) z
w) g
Draw a number line and represent the positive rational
number:
«—01.l |

S I i H

Lyt
LB L

@

| >
1 -~

|~

8
Q5. The points, P, Q, R, S, T, U, A and B on the number line
aresuchthnt,TR=RS=SUandAP=PQ-QB.Name
the rational numbers represented by P,Q,R and S.
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T P -] |
R e S N 1 2 3 4 ' 90 = g5 represent the pairs of same rational
number.
Sol. Each part which is between the two numbers is divided into 3 _9 9
parts. (iii) o | and 3
6 7 8 B 9 c ;
So, A = ~ Pa o 0= = e R S onvert into the lowest term and compare,
bnent ey =T A R o i + 2.2
imilarly, T = —=,R="37,5=—3 an T 393

Thus <2 d : i
' T3 an 3 represent the pairs of same rational

Thus, the rational numbers represented P, Q, R and S are % ]

number.
8 -4 -5 a e ot
3’ A and 7 respectively. (iv) ?3 and _2;_2
Q6. Which of the following pairs represent the same rational Convert into the lowest term and compare
number? _3 3 PR
B S e R Y | T B iR
@) ﬁ-anda (i) 20 and o5 (#it) _3 and 3 =4 g
= =1 Thus, —= and represent the pairs of same rational
i =2 a i i o a2 ep B and = B 2
) 20 -5 15 3 9 “;m s 3
-5 5 (v) — and —
(vid) o and o -5 15
> Convert into the lowest term and compare,
Sol () = and 2 = Sl
21 ™ 9 578
Convert into the lowest term and compare, 8 o4
- -k -3 s, =i d 15 represent the pairs of same rational
3 3 number.
Th at # 2 not represent the pairs of same ratio (vi) = d =5
us, 5o # 3 represe p 3 and 7
number. g
i) -16 | 20 i 37 9 not represent the pairs of same rational
@ 20 27¢ o5 number,
Convert into the lowest term and compare, Because these are positive and negative rational numbers.
~ o R i) =2 und >
5 5 I =B
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-5 »
= % # — not represent the pairs of same rational
number.

Because these are positive and negative rational numbers.
Q7. Rewrite the following rational numbers in the simplest

form:
. -8 g6
@) 6 (it) 45
. —44 R Lt )
(iif) 2 @iv) 10 "
. -8 -8+2 -4 4
Sol. @) b gt (H.C.F.of 8 and 6 is 2.)
u Son. = I5rhi b !
(1) TR T AT b (H.C.F. of 25 and 45 is 5.)
(i) — = = — i = — A% (H.C.F. of 44 and 72 is 4.)

(H.C.F. of 8and 101is 2.)

B e 10 BT
Q8. Fill in the boxes with the correct symbol out of >, < and =,
. =5 —2 o 4 =8 =T — 14
@) 7 3 (i) 5 - (iii) 3 16
.. —8 . § 1 o o -5
(iv) ?DT @) _3 =5 (vi) 11 11

wii) o[ | Zg

-5 2
Sol. @) 7 3 Since, positive number is greater than

negative number.
v =& -5
(i) 5 2
On converting both rational numbers into sam
denominator and comparing,
—4xT -5x5
BxT Tx5

— 28 -25
— < —— . 3
= 35 <] 35 (~. Negative smaller numbe

is greater than negative bigger num

=

RAT!ONALNUMEe_r\'_s__ 149
—4 _5
Thus, = [<] ==
; -7 14
i) =
) 78 16

On converting both rational i
_ numbers wit
denominator and comparing, Rl

= -Tx2 14 x(-1)
8x2 -16x(-1)
= -14 -14
16 16
Thus,_—7 A
8 -16"
o T o
(iv) 5 7

On converting both rational i
1 numbers with
denominator and comparing, a5 3

= -8x4 ~-Tx5
5x4 4x5

- 32 -35 :

i 20 20 (- Negative smaller

number is greater than negative bigger number.)

-8 =
Thus, — =

_ 1 -1
il 1P 5
Thus :ll!l:l
] 3 4
S -5
(CiF—== =
T 11
=D -5
Th — o
T 11
i i
{uu)-[) & (. Oisgreater than every negative number.)
Q9. Which is greater in each of the following:
AR -5
G b v =8 =4 . =3
50 3 i o Wi 5
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ol 2 4
(iv) %4 (v) -37,—35.
2.6
Sol.. () 3’3
Convert into same denominators,
g% 4 5x3 15
3x2-6 % 2x3" 6

4 15 2 5
Now, EF or §§

Thus, 2 is greater than 2 i

2 4
Convert into same denominators,
2 -23 -23x5 - -
_g2 _=% X nd—33=—1?*= 19x7
7 7 i bd 5 5 5 5x7
» -115 d -133
35 85
-115 -133 4
Now, —_— = -3=
35 8 35 37 35

2
Thus,-—-.?.? is greater t.han—3§.

2 3
i) =6 -4 Q10. Write the following rational numbers in ascending order:
6’ 3 (-):_gﬁ'_l i B, =l =§'=3 =3
Convert into same denominators, _‘ &2 57 8 @) 3’ 9°' 3 U1Y FEX RN
-5 -4x2 -8 . -3 -2 -1
= ol 1o Sol. BT e =
6 ™ ax2 | 6 ol WiE Ly R
Now, rational numbers are in ascending ord
-5 -8 - -5 -4 . g order
Now G [lg o 523 oy g f
-5 4 § 5 B
Thus, —; is greater than 3 SR O
(@) 5 T T
. =3 2 §478
@) == "3 : 3 -2 =12
Converted into same denominators —, — , ——,
Convert into same denominators, - o as 9" 9 9
ow, i i
_3x3 -9 : B BaCAll . -8 w, rational numbers are in ascending order
4x3 ‘"fz_a“ —3_—3:-:(—4)_12 Z13 -3 8
9 9 - 1
-9 —~3
o 12 12 N - Thus, —~ < %2 < %-
-3
Thus, 13 is greater than it (i) -3 =80 ~3
== 7 3 92 3 4 .
(i) :4_1_ ; i Now, rational numbers are in ascending order
Positive number is always greater than negative number. -3 < -] 2 -3
2 4 7"

1 -1
So, 7 is greater than i
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Exercise 9.2 (Page No. 190) Gou =8 -2 g2 =2
Q1. Find the sum: %19 57 51 57
. 5 (=11 IO 19 SAGT TR Thus, -5 + &2 =24 -2 (2)+:2 -2
2 -2
Lo By -8 (-2 w =2 W) — +0=—.
(iv) 11 + 9 (v) 19 kS 57 (vi) 3 +0 3 3
- e SAS L
T i) 2= +4= = — 4+ =
(vii) -2 +4=. T )
3 5 L.C.M. of 3 and 5 is 15.
51T o L1 =6 =B -7 =35 23 69
;) — T (R e e e SO,_=_ — e e
Sol. (:)4+[4] i AT CRISET
st ) Thus =0 A 23 _-35 69 (-85)+69
i) < + = T T T Tl
L.C.M. of 3 and 5 is 15. - E ) 4
5 25 85 19 1 D T e
SO, 5 = E and g = E Q2. Find:
) e 3 5N (=8 ! i
5 .8_2 9 2+9 3 ,4 @ ta L 2% (,-a__(_] n 2[R
b < 8T T TN IR T ?f: 3;‘ 63 | 21 18 |15
PR TR e = o P8 s
®) o 35 il ) -25 -6.
L.C.M. of 10 and 15 is 30. | Solils ol &
24 36
=9 L9y 22 44
2O ol e W L.C.M. of 24 °
So, 0 30 and & =30 of 24 and 36 is 72.
7 2 7= 34
=9 22T 4d) =244 117 S0, —— = — and — = —
70y Thus, — + — = — 4+ — = ————— = — 24 72 36 72
05015 o an . ae 30 30
B Thus,—‘?——E=2_:‘:"_4=21"34___1_3
W) —=+% 24 36 T2 72 7S TR
L.C.M. of 11 and 9 i 99. ; i) % = ?2_1§
So, =8 ! 217 aol 5 e 55 L.C.M. of 63 and 21 is 63.
=TT 9 = 99 st~ L ;
4 SO,— | e =———~_
Thus =3, 5 _27 55 _27+455 82 63~ 63 "5 =43
*Z11 79 99 09 99 99 B lygREE is
Thus, < — |~ |=— — e o 5-18)
(v) -_—8- + -l_—zl 63 21 63 63 | 63
19 57 5+18 2

: 228
L.C.M. of 19 and 57 is 57. , 63 " 63"
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oy =6 -7

L.C.M. of 13 and 15 is 195.

i ~90 -1 -6l
%73 =195 " 15 195
s _90 -91
s, =8 - -7\ _ (9)
13 15
_i":‘ﬂ..L
.8 F5 - 195 7195
(IU)—S*—E
L.CM. of 8 and 11 is 88.
-3 -33 7 56
So, == = 3g 24 77 = gg
8 M. 58a 88 88
-89 .1
~TaR T 88"
(v) 2——6
L.C.M.onand 1is 9.
£19 -19 6 54
TR 1 &9
-19 -19 54 -19-54
s, ToR= g TR s 8
~73 1
Shge oy

Q3. Find the product:

. 8 (=2 1 3 =g . 8
@) 2 x[—4] ((13) 10 x (-9) (#it) 5 T
ol LA -2 3 2 Rl -5
(iv) 7 x [?] (v) T x 3 (vi) 5 % 3 "
a8 -7 9x(-7) -63 7
Sol. () ) X(T]— R _—78.

Rationat NUMBERS F5s
3x(-9) -27 7
@) — x(=9 = Ll
M 50559 =" 35 =— 235
(iii) :_6 2 o (-6)x9 pr - b4
5 11~ Bxll 55
3 (z2)_38x(-2 -6
( = 0 | = e it
tv)7x(5] e~
‘GUrgeeERgIoe g
©) % 5= 11%8 B
(i) 3 % =5)_ 3x(=5) _
=518 ) (-5x3 "
Q4. Find the value of:
; 2 o =8 i
@) -4+ § (ii) ?’ +2 (ii7) _4 + (- 3)
ks =l 8 -2 1 _3
(w) b et T o= + | —
8 i @) T i) =L [13)
R tray
(vii) T +[E-5-],
Sol. (i) (-4)+§ S ik g—(—Z)x3=-6
_3 ] »
@R paib=8iadis - Adrag-8
5 5).2° 6x2. ..10"
(@) __4 +(-3)= ., X : = et = =4 r_-i
iy 2l i) ol Dl )
Bl e RER T 8Y o2% 0 6
=2 1 =3 =1
(U) g ot B — —_—— __4“_ l‘
1377w ST a1 St
(wi) ‘_7+[‘_2]=(-_7]x B)_Dx18 _-91 19
12 7\13)7(12) "\ ~2) Bxca -2 P
. 3 -4 3 _65 3 N4 =
i) —+l=|== _ 3x(-5) -15 3
L [55) 13x[ 4 ]' ToOLT i
oo



