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Ratlonal Mumbers s
Division of one rational numher by another

a
Let B and %hf two rational numbers such that ;Ei # 0, Then, we have

% 1 b (reciprﬂr:a] of .3] Bl E

b ¢

on
il =]

Examples (i) 22,8 _14, [reclpmca] of E]
15 9 15 9

15 8 155x8, 20
1! =
gy -l2.15 _-12 8 12" x8 -32

7 8B 7 15 7xitSy; 35

.
iﬂl]gq-[-?.):?_x(_g):ﬂ:_ﬁ.
3\ 8) 3 7) 8,x7 7

“]E_{_Q] -27 [ m] 27° x16” _15

16 10/ 16 | 9

-}E—E!gl E'
Notes+ 2 .1=2.
b

" EE 4+ 01z not defined,

Properiies of the division of one rational number by another

a C i
Closure property Division is closed: that is, if 5 and 3 be two rational numbers such tha

€ .othenZ+ £ (s also a rational number.
o b d

2 5 2 6 4
> 2.2 o2 %2 =_{5alsoarational
Examples [l}?-andﬁaremrurauunals su-nuu3 . 3;:5 =
number.
1 3 -1 4 -2
: ——4+-=_—_x—=—I{s alsoa
Eil]—%andiarchmraﬂunﬂls.a.nd 1,314
rational number.
. I—Eﬂzisal.sua
(14) -2 and —% are two rationals, and -2 = -?—_ Z =3

rational number.

a c
8 ive: that is, if — and — be two noONzero
Commutative property Division i not commulative; tha = 3

c &

a .a
— et —
rational numbers then 8 i

e ——
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Fesammpales ITPE 34 B 10 3 3 1_-=
& v b T
5 “"3%h5 "™ 57%"5"2 710
Aaai-. -
& —
B & 4

Annoclollve
PTOperty |iviston is pol st falive: that s, "E' € and € are three rational
b

numbers such that £ 5 0 and 2 Othen 24 €42 |4 (ﬂ +£J o
el I b \d

S
I'.rx-'lllllilll' !-I-[Eq-ﬁJ:lq :ixEu =
2\18) 27 \% B

Solved Examples

EXAMPLE 1 DMwide.

4 1 1 1] o
(2 byl (i) 7° by -25 il -13 :
b ¥ 5 7 ¥ I P]“ by 5 fiv) i by ;EB
Sodution i :g_ﬂ*.];L:EJ__E:!EK%:EH.k_ﬂE: E-El
7 3 7 85 7 36 7x38 3 25
oy 71 4 (-28 =32 +|'—25]=Ex[—LJ= -50x1 _ -2
7 7 7 |\ 25 ves

T e P oA 5

> 5 10 3 10=3 2

mrJ[L'E\’r(-zﬂ]‘-'33'?5=5-3”?E'=§-2-.
5J\N75) 15 26 15x28 2 “3°

The product of two rational numbers ls ;2

MIPLE 2
| EXAMIE < other number,

Lel the other ratlonal number be x,

9 _-15
I“E 99

e —— TP e, K
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15, -0 _-16, 44

= S :
22 e 22

Henee, the required ratlonal number s =

EXAMPLE ] By what number should

o loxA 10
8 22xp 3

10y

20

- be divided to get — 7
3 21

Solution Let the required number be x.
-5 20 -5 1 20
...-.-tx:..._ — — — L —
3 21 7 3 'x 21
- 1_.20,-5 20 -3 -20x3_-4
x 21 3 21 & 21x5 7
=5
+ X =—:
q

Hence, the required number is :43

EXAMPLE 4 Fill in the blank.
2 7

3 12

. 2 =7
Solutron Letx+=m——.
3 12

-7 3 _-7. .2 _ -Tx3 -7

= XEm— = —

12 2 12 B 12x3 18
7.2 __ T
18 3 12
Here, ——— fills the blank.
.—-'--_'-"h“‘.
[ERCIS ':If ] ]
EXERCISE x._f__ﬁ_;
1. Find. )
e :i — v !—E—-i-_
Bep & -27 4 125 25
s B, ) —r—— fvill) —== + =
(vl *‘ﬁ {vi) o8 + 5 - s
: = 5
3 .o =1 (x1) 16+ (i) ~25 +
'[IKI—_—E'FE [x) T 3 = =
2. Divide. \ ) :
] -36+3 - [iv] 8= by 16—
Il]l%hyﬁ% (1) 4 by -50 (1) ~36 43 Luy161

3. Verify whether the following
i) 5oy :1 is a rational pumber.
o BT

sialements are rue or false.

i) -5+ :?-_E Is a ratlonal number,

M-I
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A P ag _-16 ,-16 =32
Mie2"2%1% ) —==+—5 * a2 1
10 2 10 11 a2 o s
1 =% 1% 1 -<3Y%.7] 9 5 -2 sl__+___]_-,E...
vl =+ —‘-—'={-+_] i vi —+[—-1- | -8
748 3\ B3 M2+ 575 ) \8

B ther.
= 2 find the ©
4. (a) The product of two rational numbers Is # .If one of them 12 15

Ib) The product of two rational numbers Is -6. If one of the numbers 15 =8, find the
al : =
(c) T'Il::lrﬁmdutl of two rational numbers is 8, If one of the numbers i3 32~ find the other.
5. {al By what rational number should E be divided to get %?
Ib} By what number should 1—2 be divided o ge %‘?
(el By what number should -4 be divided to get i%?
6. Divide the sum uf% and _?1 by their difference,
7. Divide the sum of > andEbg.r the produet ofZ and 7.
B 12 3 8
8. Fill in the blanks.
[lt;..;--f ..... =§ () ......+E=—E mn..--..+|~El=%-[lﬂ :-SEI+..-...=%.
M-—“* ==] [vi] +E=—1 l\ﬂ_ngs......:—z. (wid) ...... q.[_.‘l.]:g
17 B 25
ANSWERS
1. mg HJJ? !uug uvhg tvr% 1w|-:;' rm:% m”:.::;'z "’“I}? t:«u—']%' :m“—fé Gl 38
2. III% ””_é nip-10 [h'lg 3. (0 True () True (1) False  [iv] True [vi False  (vi) False
4. ml%; im:! (el 12 E"m_l_]; m-:-; ;c::;.ﬂ
E ?.%
8. ||r?3-2 qu—? uur? [iv) 21 wn% rm'ﬁ? 1rui]‘—2 mm“Tlﬁ%

Word Problems

Solved Examples

4
EXAMPLE1 From a7 u-m-lnng rape, two pleces of lengths ] :m I s
. the length of the remalning rope. 10 e eng off. Find

- ——— G L R T
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Feittonnd Migmbsers N-15

Sarlutiven Total lengih
5
7
=[—-| :Il]Jm 14+ 43 _5?
5 10

of the lwo pleces = IE m -+ 4 = m
5 10

10 10

length of the remalning rope = 7 fi.- I = EE m
5 10

Lt

[39 57, _78-57
5 10,7 1o

Henee, the lengih of the remaining rope §s 2— m
10

EXAMPLE 2
EAAMPLEZ A hﬂg contains four types of frujts welghing 25 kg in sll. Ir B kg be apples,

'?
l'lE be oranges, E— kg be mangoes, and the mt be grapes, find um weight of the
gmp:s in the bag.

Sofution Total welgh.t of apples, ura.ngeu and mangoes
-t e+ 71 kg + 51 kg = ["’ i EEEJH

_ 340+285 +208 33
%0 kg——kg 20 ke,
So, welght of grapes =25 1 Jhe- Eﬂjikg
101 833
(4 w0 e
1010 -833 1??
= kg = o kg = 4‘“}*‘5

Hence, the weight of the grapes in the bag Is 4 o ]tg_

EXAMPLE3 Find the cost of 6 % metres of cloth at the rate nﬁ'ﬂ!-% per metre,

Seleiliens The cost of 51_35 m of cloth at TE!-% per metre is
3 1 63 125] [Eﬂxﬂﬁ] T1575 |
6—xTEL =T —= = = =T393 2,
7 e e W TR 4 4 4

Hence, the cost of the required length of cloth 1s €393 2_ :

1
EXAMPLE4 The cost “E%Lﬂpztru] llﬂ";.“ﬂﬂle cost of 1 L of petrol.

Solution The nmtufELL=§—lL“rF¢'TU] lstﬂ-fld—l- =HEW-
10 10 4 4
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_B1_fay7 10 1

..... 1|:| "‘ 51 1
27x5%_T135 g7 —.
=:{_-——2 ]=' 3 2

Henee, the cost of 1 L of peirol is 67 E,
2

! m and & Lm. Find the length of
2

3
1. Ajay cut a lﬂﬁ -m-long rope inlo two pleces of lengths 3 3

the remaining rope.

1
2. A metallic contatner full of wlieal welghs 2?1 Rt If the empty conlalner W'Elghﬁ B E “ﬂv find
5

the weight of wheal in the conlainer.

3. A bag conlains 3% kg of apples, E% ki of oranges, 7 % kg of grapes, and somc mangoes. If

the tolal weight of the fruils is 25# kg, find the welght of the mangoes in the bag.

4. One day a cobbler earned ?MD% .He spenl HE% on his breakfast and !‘35% on his lunch,

and gave 185 i to his wile. Find the remaining amount.
6. Find the cost of Eé— metres of cloth at the rate n{?ﬂﬂ% per metre.

6. A car covers 21 % km with one litre of petrol. How much distance will it cover with 5 L litres
of petral? 5
7. The speed of a car is El}% kmvh. Find the distance covered In 4% HitHaEa,
8. Find the area of a square whose side is 4% m.
9. Find the area of a rectangular farm whose length 1s 4'3% m and breadth 15 36 L
4

4 1
10. A train covered 901 = km at the speed nflEEE kmvh, Find the tme laken {n covering the
distance,

1
1 Linte 34 pleces of equal length, Fing
11. A wire of length 42 a2 e £ FRRIcngE. Find the length of each piece.,

hirds of a rational number exceeds ils three fihs by 13

12. If two t 3 'nd the rational number.

g asked to multiply a rational number by %

By mistak
13. Ravi wa ¢ be multiplied ihe rational

1
2 was -3- more than lhe
pumber by g LA, 3 Forrect answer, Fing the rational

number.
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M.27

1
14, From a 62 2 -m-long rope a picce of length 15% m Is cut off. The rest of the rope Is divided

into 11 equal pieces, Find the length of each equal plece.

ANSWERS
1.7 m 21819 3.8.} 47033
= 20 ¢ TR T
! 1 1 16 3
&, 188 6.110= k 7.254—k 8.17—m
L 2 o 25
I n2 l | 105
9. 1718—m 10.7-h o et 12. —
a - L1 m z
36 3
13, — 14,4 =
5 o
Representation of Rational Numbers on the Number Line
You are already familiar with the representation of rational numbers on the
number line. Let us review what you have learnt in the previous class,
=B =l =) -;II =1 o 1 F 3 -1. -]
E' o0 & A D A B = i} E

Draw a straight line and take a point O on the number line. Mark points A, B,
C. D. E. ete., at equal distances on the right of the point O.

Also, mark points A', B',C'. D', E', etc., at the same equal distances on the
left of the point O.

Let the points O, A, B, C. D, E, etc., denole the Integers 0, 1, 2, 3. 4, 5, ele..
respectively. Simllarly, the points A'. B, C', D' E' etc., denote the integers
-1,-2.-3,-4,-5b,¢tc., respectively.

Thus. all the integers, which are rational numbers too, can be represented
on the number line.

1 1 3
EXAMPLE  Represent the rational numbers & a' -~ a and + P the number line.
Soluld Let the points O, A and A’ represent respectively 0, 1 and -1 on the number line.
fFLram .

= - - ]
a2 F o E 3
Y R & F O P O R A

1
First we divide OA into four equal parts. Let OF = PQ =QR = RA = ~OA.

1 2/ 1 ) 4
— . =jile—= d —
So. the points P. @ and R represent the rational numbers | ¢ an .
respectively. |
Simnilarly, we divide OA" Into four equal parts. LetOP' = P'Q' =QR' =RA = Im '
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-1 -2 e - _J:md
umbers 2= 4 | 2

n
So, the points P', ' and B' represent the rational

%3 respectively.

Eational numbers between two rational numbers rational
two

1y
between Al
There are an infinite number of rational numbers

numbers. i
Let x and y be any two rational numbers such
rational number between x and y: that 1s,

x+Y
- = 1isa
at x< U Themn, 5

x+y
X o —= =2 L,
< a 7]
1 1
EXAMPLE Find a rational number between 5 and 5
1 1
g 7T 13
Solution A rational number between 1 and L] s B T
&5 7 2 54
13 1 14 1 [ LE_]
i - | dop,— d—=|ie
Zo, the rational number B lies between B [ ~rdl 7 54
3 2
EXAMPLE Find two ratione]l noumbers between = and L
3,2
Solution A rational number bebween g and i is % = % ;
19 2

+
19 2. 835 3 39 13
mber between — and — js 22 = — =" |
A rational nu 0 3 a = =
19 13
Hence, two such rational numbers are S5 and -E_D y

Mote There are innumerable rational numbers between any two rationals

Methods of inserting a large number (n) of rational numbers between two given rational i
—_-_'_|l_

Case I When the denominalors of the given rational numbers are (he SAm
c,

take the following steps.

Sleps 1. Mulliply the numerator and the denominator
by a number greater than the number n of
inserted (i.e. byn+lorn+2orn+3 or ,..).

2. Take any n number of integers between the numeray

Step 1. ors obtained in

3. Write the n integers oblained in Step 2 as the num

denominator obtained in Step 1 as the commgp 'lil!n:rr:i? the new
nator Lo

5 betw,
rational numbers. ten e Elven

obtain the required n number of ratlonal number

Scannad with CamScennar
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2

i

The gven ratinnal numbers have the same denominatar (51, To find n < 3 ratienal
numbers hetween Lhe fiven rallonals, we ean ml||ll[l|'_|F thelr murierators aned
denaminators by any Integer greater than 3 (Le. by 4 or & ur 6 or more).

Let us muluply them byn « 1 = 4

'.I'I'u::'s».I 1ES - anil ?_I:E.u_!___H

5 f.4 20 5 5.4 20

1
Find three rational numbers between i il

The integers lying between the numerators 4 aned B are 5, G and 7,

. g [ K [ 2 :
L : e oo | and = | LE. are
50, three rational numbers lying between 35 | le 5J . s ﬁJ

5 ’ Yy

"_' !rll‘:—! II .ﬁ..- rilt_..i. “n,r! .'r 1

20\ "4)20 ! “10)"" 20

Alternatively, let us multiply the numerators and the denominators by no+ 4 = T
Then, ]— : 127 7 anel 2 - 2':? - !.11 ,

5 5+7 35 5 527 a5
The Integers lytng between 7 and 14 are 8,0, 10, 11, 12 and 13,

T I 14 ( 21 H B
3 1 o fadd == | L8~ [BPR e =,
S0, some ratlonal numbers lying belween = [J (s IJ i i 5J g
ml fl.t’.ﬂ \ 5, ; . el 13 cOul af these, any three may be laken as the required
ag '\ 7) 85 35 a5
rational nurmbsers,

Case I When the given rational pumbers have dilferent denominators,
take the Tollowing steps,

Giepn 1. Find the LCM of the denominators ol the given ratlonal numbers,

2. Express each ralional number as o eational nomber wilh Qe LOM as
fhe elemornilnaior.

4 Find n pumber of integers between the numerators of the rational
numbers obtained in Step 2.

4. Constder the n Integers abtatned In Step 3 as the numerators and the
. LEM obtained n Step 1 oas the common denominator ol the required
ratlonal numbers helween the two given ratlonal mumbers,

|
Find flve ratlonal numbers hielween " nnil i

The ven ratlomal pmbiers have different denomibnators (6 and 7)
The LM of B and 7 18 35,

3 -3 7 21 a Nebh Im _

n Ga7 06 75605
Then, the mumerilans Beenine - 20 ol 16,

The Lubeglers |_}|1r|“|H‘|W'FI‘II o b ool D5 e =20, 10, —1H, <17, .. 00 L2, L, B
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3
h.c. ;? ] are

15
-21 _‘?}nnd 2
[1e S

Henee, same rational numbers lying between —= | 45

. b chosen
20 019 =18 17 o L 2 13 14 o of these,any IVESET
35 35 a5 3587 'a5'a3s’ 7735 35

as the required rallonal numbers.

Solved Examples

EXAMPLE1 Represent the following rational numbers on the number line.

5 -] |
i i) = y
”‘f (i) 3 IHI'IE'Iu

te 0 and 1
Salution (1) Obviously, ? lies between O and 1. Let the poinis O and A deno

respectively on the number line.

4 - ]
a7 i' '-:]I' T o -
[} G =] E F €] »

I —

1
Divide OA Into scven cqual parts. Let OB = BC = CD = DE =EF =FG =GA = E A,

So, the polnt F denoles % on the above number line.

(1) % R | +[ -;1 ] It lies between -2 and -3.

-3
C

m i

i

T =2 =4 1]
. . R

o

B ﬁ o

Let the points O, A, B and C denoie the integers 0, -1,-2 and -3 respectively on the
above number line.

Divide BC inio three equal parts. Let BD = DE = EC = %BE

So, the point O on the above number line represents "3_7 '

(Y] 31 =3+ :_! U lies between 3 and 4,
4

1] A F 3 4
A : : :
L & B CEFEGD ——

Let the points O, A B, C and D represent the inlegers 0, 1. g
. respectively on the above number line. . 3 and 4

'I Divide OD inlo four equal parts. Let CE=EF=FG=0D = IEC'D-

3 ber line denotes 3 L .
So, the paint E on the above num a >

Find ten rational numbers between -2 and -3,

LE 2
EXAMPLE S 80, o 45
i Solution we can wrile that -2 = _I!'i— an =18

ey ) G S
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Haluul Husabers

¥ |

-33 -

15" 15

=5
T

-31 -32
Henee, some ratlonal numbers lying between -2 and -3 are 15 " 15
: ::_:!' . _II:! .Out of these, any ten can he laken as the required ralional numbers
o3 L
FXAMPLE ] Find 15 ratlonal numbers between ;J and E
Senfaphinen The LCM of 4 aned 6 15 12,
2 o3l -8 g 5522 10
1 4x3 12 7 6 622 12
-3 5 -8 -7
S0. some ratlonal numbers lying belween =5 and R
o 1L 2 a
T S e t of these.
12'13' 12 S We can take any 15 rational numbers ou
>
@@
1. Represent the following numbers on the number line.
1 3 7 X 5
i = (i) = i) — (v} 2 —
3 5 (1t - 5
-4 1 1 2
vl — (vi}) 3 — vil] 4 = (vill) 5—
-3 4 I 2 3
2. Represent each of the following numbers on the number line.
-2 -4 -9 1
) — () — ) — (v) =3 —
3 o 4 2
-5 1 1 1
(v} — ivi) -2 — vit) -1 = wlily —4 —
3 3 [ 5 bty 4

3. Find a rational number beltween % and % ;

4. Find two rational numbers belween % and % :

1 3
5. Find three rational numbers between 4 and q_

1 3
6. Find four rational numbers between ? and ~&

7. Find five rational numbers between -3 and -4,
8, Find ten rational numbers between -4 and -5.

9. Find 20 rational numbers between E and g.
AMNSWERS
1
s T y &
a 1 F
[x] I i
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_&, . =
) = —%
0 1 z
] 4
L] ki -3
] L] z ¥ x
5
vl :
o 1 Z 1
ik ad
[£751] e 2
F 1 2 3 4 R
v 1 -
o ; g 3 4 - ¥
gt ok
fvigd) : e
o 1 2 3 : ] "
2. (1) -
-1 (5] L
LI LR
-2 =1 a !
1] =
=3 -2 1 o L
) 3,
-4 -3 -2 -1 o ¥
vl
= -1 a 1
ivi] :
-3 =2 -1 Q 1
{wil) !
¥ =1 *]
(vitt) —
& l o | - o | 1]
§ 25 33 3 4 1Y 5
5 . B B 82801
12 56' 112 E'E[i'e'zj'" &
B 21 21° 21" 21
- 18 ....EE _.:':I‘_l -22 -23

— e — —

T T T TR T N T e
_mu~49-43-4T-4s-45-41 43 -12 qj-dn-m -

[ e i e st

: : -7 6 -
36 3636 36 36 36 96 38 36 36 36 36 35 35 35 -0 -

Note that there are an infinite number of rationals betueen
student’s answers to the questions 3-8 may differ from our g

# —— i —
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