Chapter 8

Ratio

POINTS TO REMEMBER

Ratio : If a and b are two non-zero quantities of the same kind and in the same units, then the

Y T . . . .
fraction b 1s called the ratio between a and b, and is written as @ : b. @ and b are called its terms,

a 1s the first term or antecedent and b, the second term or consequent.

An Important Property : The value of a ratio remains unchanged, if both of its terms are
multiplied or divided by the same non-zero number.

Proof : Let a : b be given ratio and let m be a non-zero number.

| a
Then, we may write, @ : b as —.

b

a ma
j N & , = .
(1) Clearly, we have g e

This shows that @ : b 1s the same as ma : mb.

a (a/m)
g (b/m)

(17) We may write,

: : a b
This shows that @ : b is the same as —:—.

m m

A Ratio in its Lowest Terms : When a and b have no common factor, other than 1, we say that
a : b 1sn its lowest terms.

Composition of Ratios :
(1) Duplicate ratio of a : b is a* : b*.
(if) Triplicate ratio of @ : bis a’ : b3
I
(iif) Sub-duplicate ratio of a: bis Va :vb. or a2 : b2

(iv) Sub-triplicate ratio of a: bis a'3: b3 or Va : b

(v) Reciprocal ratio of a : b is :}-:-;;-, which is same as b : a.
(vi) Compounded ratio of a: band c: d is ac : bd.
Proportion : Four non-zero quantities a, b, ¢, d are said to be in proportion, ifa : b=c¢ : d and

wewrite,a:b::c:d Wereaditas, ‘aistobascistod’.
Ifa:b::c:d, then:
(1) a, b, ¢, d are known as first, second, third and fourth term respectively.
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(if) dis called the fourth proportional to g, b, c.

(iif) a and d are called extremes, while b and ¢ are called means.

An Important Property |

Ifa:b::c:d, then the product of extremes is equal to the product of means.

7 gl
Proof:a:b::c:d SR

< ad = bc

.. Product of extremes = product of means.

Continued Proportion

We say that a, b, ¢, d, e, fetc. are in continued proportion, if

TR 0 My ey

—_—
—

Bute sl Tav
Mean Proportional (or Geometric Mean)
Let a, b, ¢ be in continued proportion.

Then, %':2 or b2=ac or b =+ ac.
¢

Here, b is called the mean proportional or geometric mean between a and c.
Third Proportional :

Ifa:b=0>b:c, then c is called the third proportional to a and b. Clearly, it is the fourth
proportional to a, b, b.

An Important Property :

—=—=—, prove that each ratio in equali
TR AL e
Proof : Let —=——=-° k,

g & by >

then a = bk, ¢ = dk and e = fk.

a+c+e bk+dk+ fk
Sibedn g bid+f
k(b+d+ f)

" b+d+f)

k.

S arkcte
Hence, each ratio = brd+f

d Sum of antecedent

~ Sum of consequents
Properties of Ratio and Proportion :
(1) Invertendo : Ifa:b::c:d,thenb:a::d:c.

Proof:a:b::c:d= %=§ => %=% [ Reciprocals of equals are equal]
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- —— bugsadive.
& Hence,a:b::c:d
T braudic [Invertendo]

Z?g (Z)Alternendo:lfa:b::c:a’,thena:c::b:d.

| e R e
Proof:a:b::c:d=> —=—
& b d

@ — ad = be [By cross multiplication]

= e [On dividing both sides by cd]
i ch a

B >a:c::b:d

Hence,a:b::c:d =Sdasciibdd [Alternendo]

(3) Componendo : Ifa:b::c:d,then(a+b):b::(c+d):d

aree
Proof:a:b::c:d =—=—
roof : a C o

= % +1 =§ +1 [Adding 1 on both sides]
a+b_c+d

— =
b d

=@+ hyyirrle+d)td

Hence,a:b::c:d

S (ath):b::(ctdi:ad [componendo]
(4) Dividendo : Ifa: b::c:d, then(a—b):b::(c—d):d.

Proof:a:b::c:d :>%=—;—
= %-1 =§—-1 [On subtracting 1 from both sides]
a-b c—-d
- —
b d
= (a-b):b::(c-d):d.
Hence,a:b::c:d =>(@-b)+b::(c—-4d):d [Dividendo]
(5) Componendo & Dividendo : Ifa: b::c:d, then(a+b):(a— b)::(c+d:(c-a).
Proof:a:b::c:d. s
L a_c
b d
a+b c+d :
i ETE e () [By componendo]
-b c-d !
e, i) i 2 | ..(ii) [By dividendo]
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=

Hence,a:b::c:d

a+b_c+d
a-b c-d
(a+tb):(@a-b)::(c+d):(c—4d

In other words, we can say that

=>(a+b):(a-b):

[On dividing (i) by (i1)]

:(c+d):(c—d) [Componendoand dividendo]

i) -?7:% = %:% [Invertendo]
(if) %=-§— — E=—3 [Alternendo]
c
(i) %:§ S Zb = c—;d [Componendo]
(iv) %:3 = = ;b = c;d [Dividendo]
(v) %—=§ — 2;”; = ztj [Componendo and dividendo]
EXERCISE 8(A)
Q.1. Find the ratio between Q.2. Outofthe monthly income of Rs. 15000,
(i) 60 paise and Rs. 1-35 Rahul spends Rs. 10500 and the rest he
(if) 3-6m and 75 cm saves. Find the ratio of his.
) (i) income to expenditure ;
(#77) 35 min. and lzhfs- (if) income to savings ;
(iv) 1-5 kg and 600 gm. (7ii) savings to expenditure.
Sol. (i) 60 paise s Ra 135 Sol. Monthly income = Rs. 15000
= 60 paise : 135 paise Expenditure = Rs. 10500
gy (i) Now ratio between

(if)

(iii)

36 m: 75 cm
=360cm: 75 cm =360 :75
=24:5 [Dividing by 15]

B hirve 1%111-5.

=35 nﬁn:%xGOmin.

(iv)

=35 min : 105 min
=35:105=1:3 [Dividing by 35]
1-5 kg : 600 gm

= 1500 gm : 600 gm = 1500 : 600
= 5 : 2 [Dividing by 300] Ans.

Income and expenditure

= Rs. 15000 : Rs. 10500
= 15000 : 10500
=10:7

(i) Ratio between

Income and savings = Rs. 15000 : Rs. 4500
= 15000 : 4500
=10:3

(ii7) Ratio between

Savings and expenditure = Rs. 4500 : Rs.10500

=4500: 10500

—3:7  [Dividing by 1500] Ans.

[Dividing by 1500]

[Dividing by 1500]
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Q.3. fA:B=5:6andB:C=9:11,
find:(HA:C @G(G)A:B:C.
Sol. (i) A:B=5:6andB:C=9:11
L B i-9

or T3~=~6—and~6 T}
ﬂxE_S QF 4515
BOCT & 1% 66t 00
== %—=%§—::>A C=15:22

(77) AgamA:B=5:6andB:C=9:11
— A:B =15:18 [Multiplying by 3]
B:C=18:22 [Multiplying by 2]
% ANBEC= 1D L2 AN
4, Ha:b=3:9andbec=2:9,
' (g e ()a. b e

S0l @) asb=8TD r=v

héio=29 s>

o S 3
K= =X
5

7 A ¢
a.c=2:15

(i) a:b=3:5andb:c=2:9
a:bh=6:10 [Multiplymng by 2]
and b:c=10:45 [Multiplying by 5]
a:b:c=6:10:45 Ans.
. Wp:q=7:4andg:r=>95: 14,
find: () r:p ()p:q:r.

‘M O | N u-lm

—_—

—p

o |8 "'!|‘7-‘-‘f="

&
9 1

n

=
n

Sol. () p:gq=7:4 :::"‘q— %

R

q:r=3:14 :>?=1—'4

s e

414 8
hepar=5:8 SDrip=8:.3

(i) p:gq=T7:4andg:.r=35:14

p:q=35:20 [Multiplying by 3]

and g :r=20:56 [Multiplying by 4]
v p.q:r=35:20:56Ans.

hpdes
i
Y e

Q. 6.

Sol.

Q.7.

Sol.

IfA:B=2:3,ByC=458andC: D=

6:7,thenfind A:B:C:D.
A:B=2:3
B:C=4:5
C:D=6:7
A:B=2:3 A7)
B:C=4:5 ..(ii)

“(LCMof 3 and 4 = 12)

. Multiplying (7) by 4 and (i7) by 3,
A:B=8:12

and B:C=12:15
A:B:C=8:12:15 ...(7i7)

C:D=6:7 ..(1v)

LCM of 15 and 6 =30
Now, multiplying (ii7) by 2 and (iv) by 3.
A:B:C=16:24:30 and

C:D=30:35
LA:B:C:D=16:24:30:35 Ans.
lis |
IfA:B= 3¢ 8 ,B:C= 3 9:an.:lCD

513
_6 1 ,dfindA:B:C:D.
1'_
ABTa
4:3
— =4 23
3
[ ouy
B.C—3.9
30
—=3:5
9
i3
C.D—6.4
10:9 ’
—=10:9
12 | -
Now, A:B=4:3 D)
B:C=3.) .. (1)
From (7) and (7i),
A:B:C=4:3:5 ..(7ih)
C:D=10:9 TTAY)
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LCMof5,10=10
Multiplying (i77) by 2 and (iv) by 1
A:B:C=8:6:10
C:D=10:9
A B HC ) =8:2.6: 10 : 9Ans,
.8. If3A=5B=6C,findA :B:C.
ns. Let3 A=5B =06 C =x, then

A=% B=%cCc=2
3 6

L R e e U |
o ALB L C ; =

(Convert ratio in whole numbers)

(LCM of 3, 5, 6 =30)

=L oaps 30 2%30
3 5 6

5!
Lo

=10:6: SIAns.
Ifa:b=8:35.find (7a+ 5b) : (8a—9b).

a 8
a 82D i

a
Ta+5b 7E+5

8a—-9b "

D. 9.
Sol.

5
b
gﬂ_g.{’_

h "h

[Dividing each term by 5]

Now,

Q

8
7—+5 TxX—<+5
5

R T

b 5

(s o

T—
—

[Substituting the value of %]

56 56+23
—+5
203 5
64 o 64-45
S 5
iy
3
sS85 8l
S D4 19. 719
5 S

5 (Ta+5b): (Ba—9b)=181:19 Ans.

Q.10. Ifx:y=3:2, find 5x-3y): (7x+2y).

0 O
SOl s V3R Sy e
X
5x—3 323
x_
Now, 7 +2y o Y
X
(O ST
X b
[Dividing by y]
X
e S
i U g
7S A Ly
Y 2

X
[Substituting the value of ?]

15 15-6 9

AN 2 92 9
Al Ol 205 02 125 25
2 2 2

S (Bx=-3y): (Ix+2y)=9:25 Ans.
Q. 11. Ifx y=T0 23, find (3x> + 2y2)

+(3x% = 2)2).

x> 9l

Sol. x:y=10:3 Sney y-3
3i+2£
A 3:t::2+2y2 3 y2 y2
3 2_2 2 2) 2
A R L L
y Y

[Dividing by y?]

2 2
3(£) +2 3x(19) +2
y 4 3

2 2
B[EJ -2 3x(m) -2
y 3
oy X
[Substituting the value of ;J
kT i LA
3;{&9.,_2 —lm—-z
9 3
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100+6 106
RO B et g
100-6 94 3 94 47
3 3

(3% + 2%) : (3x® - 2y%) = 53 : 47 Ans,

Q.12. Ifa:b=2:5,find (3 a*> -2 ab + 5 b?)
:(a2+7ab—2b2).
Ans. Givena : b=2:5 = %=% sealh)

3a2 —2ab+5b?
a’ +7ab—-2b2

(5) 2 (3)-
(3 (g

(Dividing num. and Denom. by b?)

—

3.% - 2.% +5
= 5 [Using (7)]

i ==12
25 5

122201289117 239

—_—
-

4+ 70550 1 A 18

Hence, (3 02—2&b+5b2):(a2+7ab—
2 b*) =39 : 8 Ans.

Q. 13. 'If (5x + 29) : (Tx ¥ 4y) =" 135 20,
find x : y.

Sol. (5x+2y):(Ix+4y)=13:20

SX+2y- 13
:> —_
Tx+4y 20
T L
- 2 Y __°  [Dividingbyy]
7308 42 2
y y

5£+2

y =
T
Y

2D

x__a 5ﬂ+2__]3
et e B Ta+4 20

= 20 (5a + 2)=13 (7a + 4)
— 100a +40 =91a + 52
= 100a-91a=52-40= 9a=12

12 4
9% 13
gl
Hence,y 3 =>x:y=4:3 Ans.
3x+5y 7

Q.14. If 3x—5y ~3,findx:y

x5y =7

Sal. 3,5y 3

= Ox+ 15y =21x—35y
[By cross multiplication]

= 21x—-9x =15y + 35y
X290 25

=> 12x=50y = y=12= p

Hence, x : y = 25 : 6 Ans.
Q.15. If(6x2—xy): (2xy—y*)=6:1,findx :

Y.
Sol. (6x2—xy): (2xy—)*)=6:1 -3
2= |
ol 6x .x}'=6
2xp-y* 1
2 .
6.;2—;3 6 |
— i [Dividing by y?]
R Lo
y BB LETEL,
2 2
y

y
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2 ~ ' y)
& V1§ | y 12

¥ O | e = 3 k19
Y. 2[5—] 5y
' | y
X 6a’ —a 6 i
Let ;=ﬂ'-,. then RTINS By cross multiplication
— (6a2—a)x 1=6 2a-1) : gl s -
—6at-a=12a-6 19 4(%] —-3|=12 2[%} +35
= 6a’—a-12a+6=0 s : LY .
1 6%x6=36 e e
= 6a*-13a+6=04-13=-9-4 =76|=| -57=24|—| +60
36=(-9)x(-4) Y ¥
= 6a*—9a—4a+6=0 5 2 .
= 3a(2a-3)-22a-3)=0 :>76(;] —24[;} =357+ 60
= 2a-3)(Ba-2)=0
[Zero Product Rule] \e -
=032 =l o= 117
- 3 Y.
Eitl1er2a-3=0,tl1en2a=3:>a=5
x 2 o7y 8
or 3a—2=_0,then3a=2:>a=-§— y2 52 4
3 PR . | £=£=§
(7) Ifﬂ=§,then;=5 =>x:y=3:2 F ol ﬁ 2
3 =X =3 Z ANS;
¥
(71) Lfa=%,then “;='§ =x:p=2:3 Q. 17. Ifx2+4y2=4xy,ﬁndx:y.

Sol. > +4)*=4xy

Hence,x:v=3:2o0r2:3 Ans. Dividine byyz
Q.16. f(4x2 =312 : 22 +5))=12:19, ;
find x : y. | x? +4y =4xy
_ - 2 2 2
X 4 x2 _3y2 12 Y Y
ol. = — ’ _
2 2,19
Dividing by * _ y y
2
2 2
ik _3y = [%—] —4(%]“1:(1
2 2
L, y S 42
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Q. 18.
Sol.

>
—=-2=0 =
y 1

—

: x:y=2:1Ans,
IF10x% =23 xp+91%=0, findx: y.
10x2-23xy+93°=0
— 102 =18xy=5xy+9)2=0
=2xBx-9y)-yBx-9y)=0

= (5x-9y) Qx-y)=0

Q. 19.

Sol.

Q. 20.

Sol.

= Sx=9ylor 2x=%

o A
et o W o
Yy 1Vt &

Hence.x:y=(9:5)or(1:2).

A ratio is equal to 3 : 4. If its consequent
is 144. what is its antecedent ?

The terms of the given ratio are 3, 4
Let antecedent = x, and 4 consequent

antecedent x 3

= 144, then consequent " 144 4
3
= X = I x144 =108

*. Antecedent = 108 Ans.

Two numbers are intheratio 5: 7. If 8 1s
subtracted from each, the ratio becomes
3 : 5. Find the numbers.

Let the numbers be 5x and 7x.
5x-8

Then = =—3—
Tae=8 .5

= 5(5x -8) =3(7x - 8)

|By cross multiplication]
= 25x-40=21x-24
= 25x-21x=40-24 = 4x=106

5 X 204

4
First number = 5x =5 x 4 = 20

and second number=7x =7 x.4 = 28
Hence, numbers are 20 and 28 Ans.

Q. 21.

Sol.

Q. 22.

Sol.

Q. 23.

Sol.

Two numbers are in the ratio 8 : 13. If 14
is added to each of the numbers, the ratio
becomes 2 : 3. Find the numbers.

Let the numbers be 8x and 13x.
8x+14 52
Then 737774 3

=>Bx+14)x3=(13x+ 14) x 2

[By Cross multiplication]
= 24x+42 =20x+ 28
= 24x — 20x = 28 — 42

= ~ s —~l4
x=_—]4:7
~2

-, First number=8x=8 x 7= 506
and second number= 13x=13 x 7 =91
Hence, numbers are 56, 91 Ans.

What number must be added to each term
of theratio 5 : 7tomake 1t 8 : 97

Let the number to be added be x. Then,
G+x):(7+x)=8:9
= 5+x _8

7+x Y

= 9xB+x)=8x(7+x)

[By cross multiplication]
45+9x=56+8x = x=11.
Hence, the required number is 11 Ans.

<=

Find the number which bears the same
ratio to - that v does to i
33 . 9
Let the required number be x. Then,
14,8 ) : 4
33 2 46 , ~
3% 72
=3B x.T=T2:84 3> _7_=§I
7 2
= x=84x33:> X=-—i-.
2

Hence, the required number is e
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. 2.

Sol.

Q. 25.

Sol.

The ages of Shrut1 and Divya are in the
ratio 5 : 7. Five years hence, their ages
will be in the ratio 3 : 4. Find their present
ages.

Let the age of Shrut1 = 5x years.

and age of Divya = 7x years.

5 years hence,

Age of Shruti will be = (5x + 5) years
and age of Divya will be = (7x + 5) years
According to the condition,

5x+3 L 3
7x+3 =y
=3 (7Tx+5)=4 (5x+5)
[By cross multiplication]
= 2lx+15=20x+ 20

= 21x=20x=20-15
—

. x=135

.. Present age of Shruti =5 x 5 = 2J
years. '

and present age of Divya=7 x5

=35 years Ans.

One year ago, the ratio of Gaurav’s and
Sachin’s age was 6 : 7 respectively. Four

years hence, this ratio would become
7 : 8. How old is Sachin ?

] year ago, let age of Gaurav = 6 x years
and age of Sachin = 7 x years
-, Present age of Gaurav = (6 x + 1) years
and age of Sachin = (7 x + 1) years
4 years hence, |
Age of Gaurav=06x+1 +4
= (6 x + 3) years
and age of Sachin=7 x+1+4
= (7 x + 5) years
According to the condition,

6x+5
Tx+3

il

3

Q. 26.

Sol.

0. 27.
Ans.

Q. 28.

Ans.

By cross multiplication,
8(6x+5)=7(7Tx+)5)
48 x + 40 =49 x + 35

49 x — 48 x =40 - 35

x=35

s
=
==
:. Present age of Sachin="7x + 1

= s ek | =350k

= 30 years Ans.
Peter is 40 years old and Ronald 1s 60

years old. How many years ago was the
ratio of their ages 3 : 5 7

Age of Peter = 40 years
and age of Ronald = 60 years

Let x years ago, their ages were, as given

below :
Age of Peter = (40 — x) years
and age of Ronald = (60 —x) years

According to the condition,

40-x _3
60—=x 3
540 -x)=3 (60 —x)

(By cross multiplication)

=  200—-5x=180-3x
POl R0=5x=3x = 20=2
= Dar=20) =3 x“—'%:lﬂ

Hence, 10 years ago. Ans.
Divide Rs. 672 in the ratio 5 : 3.
Sum of the ratioterms = (5 +3) =8

’ £
A’s part =Rs. | 072 x & | = Rs. 420

2 F 3.-.
B’s part = Rs. 672 x e | = Rs. 252 Ans.

Divide Rs. 1162 among A, B, C in theratio
35:28.:20.

Given ratio =35 : 28 : 20
Sum of ratio terms = (35 + 28 + 20) = 83
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35
o\ WA = I 5 e
’. A’s share = Rs. \: )2 X 83}

=14 x 35 = Rs. 490

' 28

3 = 1162 x —
B’s share = Rs. [ X 83}
=14 x 28 =Rs. 392

| 20
’ - "1162 x —
C’s share Rs.li 83]
= 14 x 20 = Rs. 280 Ans.
Q. 29. Divide Rs. 782 among P, Q, R in the ratio

b2
iy

W | o

L cdieaS s s
5't 3 = 65879
Sum of ratio terms = (6 +8 +9) = 23

Ans. Given ratio =

6
S o T82 x —
. A’s share = Rs. [ X 23:|

=34 x 6= Rs. 204.

8

3 = 782 x —
B’s share = Rs. |: X 23]

=34 x 8§ = Rs. 272

9
C’s share = Rs. [782 X 2—3“]

=34 x 9 = Rs. 300.
Q. 30. If Rs. 510 be divided among A, B, C in

2
such a way that A gets 3 of what B gets

and B gets i- of what C gets, find their

respective shares.
Sol. Total amount = Rs. 510

Let Cspart=%

Y2 &R 510
4 .6

12x+3x+2x

X .
=510 = — =510
12 -

12
£ 510x 12 — 360
17
. A’s share = 2= oo = Rs. 60
6 6
60
B’s share =§=*3—i—= Rs. 90

C’s share =x =360 = Rs. 360 Ans.
Q. 31. A sumof Rs. 1300 is divided among P, Q.
R and S such that

P'sshare  Q'sshare R'sshare 2

—

Q'sshare R'sshare S'sshare 3~
Find their respective shares.

P'sshare 7

S0l. Q'sshare s

= POWr=223

Q'sshare 2
R'sshare 3 Q:R=2:3

R'sshare 2

S'sshare 3 = R:5=2:3

P:@=2"=3 w18
Q:R=2:3 ..(if)
Multiplying (7) by 2 and (i7) by 3,
P:Q=4:6
Q:R=6:9
P:Q:R=4:6:9
R:S=2:3
Multiplying (ii7) by 2 and (iv) by 9
P:Q:R=8:12:18
R:S=18:27
soPEQ RS =8 1275 185527,
Sum of ratios =8 + 12 + 18 + 27
=05
Total Sum = Rs. 1300

.. (iir)
..(1v)
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). 32.

. P’s share = Rs. 1300 x —683 = Rs. 160
; 1%
Q’s share = Rs. 1300 x = Rs. 240
: 18
R’s share = Rs. 1300 X E = Rs. 360
27

Q’g share = Rs. 1300 x =— =Rs. 540 Ans.

65
Divide Rs. 8134 among A, B and C so

- that 4 times A’s share, 5 times B’s share

Sol.

and 7 times C’s share may all be equal.
Total amount = Rs. 8134
We are given that
A’s share x 4 = B’s share x 5
= (C’s share x 7 = x (say)

., on &gttt Sy
A’s share = 1 B’s share 3
C's share=%
KX %8134
(LIRYEREINE
35x +28x +20x
= _ = 8134
140
— 83 x=128134 x 140
8134 x 140
X =
83
=098 x 140 = Rs. 13720
. A’s share = X = L Rs. 3430
4 4
)
B’s share = 15"'- = E’;_ﬂ_ — Rs. 2744
C’s share = % - Ll = Rs. 1960 Ans.

Q. 33. In aschool, the boys and girls are in the

Sol

ratio 9 : 5. If there are 425 girls, what 1s
the total number of students in the school?

. Let the number of boys = x

and the number of girls = 425

Q. 34.

(7)
(77)
Sol.

(7)
(i7)

Q. 35.

Sol.

e S
) B L
=50 Sy =0 423
0x425
= i e =9%x835
=765

.. Number of boys = 763
and total number of students = 765 + 425
= 1190 Ans.

A sum of money is divided between A
and B in the ratio 6 ; 11. If B’s share is
Rs. 7313, find :

A’s share

the total amount of money.
Let A’s share = Rs. x

and B’s share = Rs. 7315

A e 0
9315, 7.k
=\ lx=6"% 73135
6x7315
e 53— =06x665 = 3990

11

*. A’s share = Rs. 3990

Total amount = Rs. 3990 + Rs. 7315
=Rs. 11305 Ans.

Find the angles of a triangle which are in
the ratio 4 : 3 : 2.

Sum of angles of a triangle = 180°
ratio=4:3 :2
Let first angle = 4x

and

Second angle = 3x

and third angle = 2x

o dx+3x+2x =180

= 9x=180=> x=1—;—0-=20

First angle = 4x = 4 x 20 = 8(°
Second angle =3x =3 x 20 = 60°
and third angle = 2x =2 x 20 =40 Ans.



116

Q. 36.

Sol.

The sides of a triangle are in the ratio

I

e and 1ts perimeter i1s 91 cm. Fmd

the lengths of the sides of the triangle.

The ratio of sides are —1— L i
$ i

i lewipulinin o
o e

[ Multiplying by 12, the LCM of 2, 3 and 4]

Q. 37.

Sol.

Q. 38.

=6:4:3
Let first side = 6x
second side = 4x
and third side = 3x
and perimeter =91 cm

' Ox+4x+3x=91 cm
01

=5 |3y =0 l=sip=— i/
% 13

;. Firstside=6x=06 x 7=42 cm
Second side=4x=4x7=28cm
and third side =3x=3 x 7

=21 cm Ans.

Reena reduces her weight mn the ratio
3 : 2. What 1s her weight now if originally
it was 81 kg ?

Let her reduced weight = x
and original weight = 81 kg.

Ratio=3 : 2
According to the condition,
waliix=3rd

2x81
—x X 3=2x 81" 'DX= 3
=% x=34

Hence, reduced weight = 54 kg. Ans.

The cost of production of a radio set is
Rs. 954. This cost was divided between
material, labour and overheads in the
ratio 3 : 4 : 2. Calculate the cost of
material used in one radio set. (1994)

Sol.

Q. 39.

Sol.

Q. 40. What is the ratio whose terms differ by

Sol.

- Let cost of material = 3x

~ between material, labour and overheads

40 and the measure of which is = ?

Difference in terms = 40

Let measure of ratio = Ty

According to the condition,

=

Arundeep’s Foundation Math-)

Cost of production = Rs. 954

Then, cost of labour = 4x
and cost of overheads = 2x
According to the condition,
3x +4x + 2x = Rs. 954

954

= Ox =954 31::*—'9-'—_-1{}6

. Cost of material =
=3 x 106 =Rs. 318 Ans.
The cost of making an umbrella is divideg

in the ratio of 6 : 4 ; 1. If the material
costs Rs. 75, find the cost of production
of an umbrella.

Let
then,

cost of material = 6x
cost of labour = 4x
and cost of overheads = x

.. Total cost of prbdubtion =6x+4x+x
=1lx

Rs. 75

79 25

G <2

Hence, total cost of production = 11x
23, 205
2

Now, the cost of material =

S R e o 1

=]11x =Rs. 137-5 Ans.

2
7

2

Measure of ratio = ?

2%

Tx-2x=40 = 5x=40
x=8

L
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Q. 41.

Sol.

Q. 42.

Sol.

2x 2x8 16
s LR B30
Hence, ratio= 16 : 56 Ans.

A purse contains one-rupee, 50-paise and
25-paise coins in theratio 2 : 3 : 4. If the
total amount in the purse is Rs. 180, find
the number of coins of each kind.

Ratio =

Let number of one-rupee coins = 2x
then 50 — paise coins = 3x

and 25 — paise coins = 4x

Total money = Rs. 180

According to the condition,

SRRy g

100 100

- 2x+%§+x=JM1

= 4x + 3x + 2x = 360
[Multiplying by 2]

360
9

. No. of one rupee-coins
=2x=40x 2 =80

No. of 50 paise coins = 3x
=3 x 40=120

No. of 25 paise coins = 4x
=4 x 40 = 160 Ans.

In a cash-bag, there are currency notes
in denominations of Rs. 20, Rs. 10 and
Rs. 5 in the ratio of 3 : 4 : 5. If the total
amount in the bag is Rs. 2250, find the
number of notes of each kind.

Let the no. of Rs. 20 notes = 3x

No. of Rs. 10 notes = 4x

and no. of Rs. 5 notes = 5x

Total amount of the bag = Rs. 2250 .
According to the condition,

3xx 20+ 4x x 10+ 5x x 5=2250
— 60x + 40x + 25x = 2250

— 0y =360 = x= =40

Q. 43.

Sol.

=S Dx=2250"='% g4 00. =18
125
.. No. of 20 - rupee notes = 3x
=3 x 18= 54
No. of 10 — rupee notes = 4x
=4 x 18=172

" and no. of 5 — rupee notes = 5x

=5 x 18 =90 Ans.

85 kg. of a mixture contains milk and
water in the ratio 27 ; 7. How much more
water is to be added to this mixture to
get a new mixture containing milk and
water in theratio 3 : 1 7

Total mixture of milk and water = 85 kg.
Ratio of milk and water =27 : 7

. Quantity of milk
85><27 83x27 :;><27k
AT G R T ik
135
e
9 g.

and quantity of water

S e )
R e ()

Let more water to be added = x kg.

kg.

According to the condition,

23 :( ) +x]:3:1
2 2

L9 et e by
2 2

35 130
=5 = 4x=
2 2%3
35 45
e — X =—
2 2
A3 350 10 - .
& - = =
g g LA S

Hence, more water is to be added
-~ =5kg. Ans.

i
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Q. 44. A mixture contains milk and water in the . The number of soldiers left after the
ratio 5 : 1. On adding 5 litres of water, the battle=31 x — 22.
ratio of milk to water becomes 5 : 2. Find
the quantity of milk in the original mixture.

After battle, since the ratio of number of

officers to the number of soldiers 1s
Sol. Let in the original mixture of milk and 1 sl

water, milk be = 5x / and water = x /

2

: : _ 3x-06 ]
B}f.ad‘dmg 5/ of water in the mixture, the SEREIS
ratiois J : 2
: = 133 x~06)=d.(3}F x=22)
o =':‘j“ ( =
v 5D = 39x—-78=31x-22
= 8 x=136
= 10x = 5x + 25
= x=17.

= 10x—3x=25 : .
.. The number of officers in the regiment

il = before battle =3 x 7 =21, and the number
DN 1 of soldiers in the regiment before battle

S R =31 x 7=217 Ans.
Hence, milk in the original mixture Q. 46. In an examination, the ;'atio of passes to
B L failures was 4 : 1. Had 30 less appeared

and 20 less passed, the ratio of passes to
failures would have been 3 : 1. How many

Q. 45. In a regiment, the ratio of number of - students appeared for the examination ?
officers to the number of soldiers was Sol

3 : 31 before a battle. In the battle,
6 officers and 22 soldiers were killed. The

= 25 litres Ans.

Let number of candidates appeared = x

Ratio of passes to failures =4 : 1

ratio between the number of officers and x*x4 4x
: N : . No. of passes = =
the number of soldiers now 1s 1 : 13. Find AN ey

the number of officers and soldiers in the
regiment before the battle. (1992) In second case,

Sol. Before the battle, since the ratio of the No. of candidates appeared = x — 30

number of officers to the number of No. the ratio of passes to failures =35 : 1
soldiers was 3 : 31, | ~. No. of candidates passed

let the number of officers in the regiment

x-30)%5 . 5x—
before battle = 3 x, S (x-30) » 5%<150

S it geoig
then the number of soldiers in the regiment
before battle = 31 x. - According to the condition,
Number of officers killed = 6, 4x  S5x-150 ol
. The number of officers left after the 5 o
battle =3 x — 6. = 24x — 25x + 750 = 600

Number of soldiers killed = 22, [Multiplying by 30, the LCM of 5 and 6]
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Q. 47.
(7)

(i7)
(i)

Sol.

(i1)

= =x=600=750
=i=xie= =100
x =150

Hence, total no. of candidates appeared
=150 Ans.

Compare the following ratios :
(7:9)and (11 : 10)
(19 : 25) and (17 : 20)

P
(2 5) and (5 : 2)

() 7:9and 11 : 16

= l and —]—1
9 16

7 . LG 1 <9
ana -l-(:)-and16 9

[Making equal denominators]

112 d 99

— —anq ——
144 144

12 7199
144~ 144

Sy 8. 11
9]6

2 (7:9)> (11 :16) Ans.
19:25and 17 : 20

Making equal denominators,

19 4

—X—4an

25 4

d E.,xi
20 =

=5 —Z(-i—a nd — &
100 <5100
76 85
<

100 100

Ll 17
25 20

2 (195 25)<(17:20) Ans.

=)

and 5:2

e |
(i) > is

el
Hence, (-—:—_-)=(5:2) Ans.
275

Q. 48. Arrange the following ratios in

descending order of magnitudes :

(i) (5:6),(8:9){13.:18)and (19 : 24)
(1) (6:7), (@8 :14);(19 121) and (23 : 28)
(i) (3:5),(4:9),(5:11)and (10:17).
Sol. ()(5:6),(8:9),(13:18)and (19: 24)

8 1 19
,—.— and —

918 24
L.CM.of 6,9, 18 and 24 =72

Making equal denominator 7.e. each of 72

5
- —
0

Sawbel2 . 60
VI e

I3 Wlp24 50
18 =18=4; "2

19 19x3 57
DUEHALS * )

and

It is clear from the above that
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64 60 57, 5% 3 3x1683 - 5049
T T T2 5 5x1683 8415
i —g— %— 123 >1§ 4_4:*:935_3740
: 9" D035 R s

Hence (8 : 9) > (5 : 6) > (19 : 24)
> (13 : 18) Ans. 5 5%x765 3825
(6:7),(13:14), (19 :21) and (23 : 28) 11 11x765 8415
E e 10 10x495 4950
14721 28 | and 75=77.495 8415

Makmg equal denominator i.e. 84, the

LCM of 7, 14, 21 and 28. It is clear from the above that

5049 4950 3825 3740

6 0x12 72

T T 8415 8415 8415 8415
3,10 5 4

13 13x6 78 R TR T

14 14x6 84 (3:5)>10:17)>(5:11)>(4:9) Ans.

19 19%x4 76 Q. 49. Arrange the following ratios is ascending

91 21x4 ~ g4 order of magnitudes :

23x3 6 (@) (7:12),(9'216), (3% 20) and'(55°8) <
23 23x3 69

and 28 28x3 84 (i) (4:9),(6:11),(7:13) and (27 : 50)
5 iif) (2:3), (B2 1) ClIeF12) ang (7516
It is clear from the above that ) ), ( ). ( ) ( )
Sol. (i) Given ratios are Loochealdd 2
8 76 72 63 ol. () Given ratios are 7= 72> 50> ¢

84 84 84 84
L.CM of 12, 16, 20, 8 = 240

1319 6523
= AT Ta 7 72051808

e s 12 7 12%120 " ‘adg
b4
Hence (13 : 14) > (19 : 21) > (6 : 7)

>(23:28) Ans. B 8 OsdlSer il 3o
(3:5),(4:9),(5:11)and (10: 17) | 16 16 x 15.- 240’

3k 10 137 13522156,
AT AT ST 20 20x12 240°
LCM of 5,9, 11 and 17 5 5x30 150

=5x9x 11 x 17=8415 § 8x30 240 |
Now, making equal denominators i.e. Since 135 < 140 < 150 < 156,

each of 8415.
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135750140 Y 150" 156
% = <
240 240 240 240

SO

Dysw/dne-o s
it —

_—

12 TR 200

Hence, the given ratios in ascending order
age o (95 16). 5(7 = 12), (5:: 8) and
(13 : 20).

Alternative Method :

.
: —— = ()58 -
7 A2mm068 ;

9:16=19—6=0-563;

13
13.20—20—065,

5:8=%=0-625.

Since, 0:56 < 0:58 <0:62 < 0-65
So(9:16)<(7:12)<(5:8)<(13:20)
Ans.

PR R . 45,6 wds 27
(i7) Given ratios are 0’11’13 50"

L.C.M. of 9, 11, 13, 50 = 64350

4 _ 4x7150 _ 28600
9 9x7150 64350°
6

_ 6x 5850 _ 35100
11~ 11x5850 ~ 64350 °

7 _ 7x4950 _ 34650
13 13x4950 64350

27 _ 27x1287 _ 34749
50  50x1287 64350
Since, 28600 < 34650 < 34749 <35100

28600 _ 34650 _ 34749 _ 35100
* 64350 64350 64350 64350

4{7(‘27{6.

913 50 11

So

Hence, the given ratios in ascending order
are : ‘

(4:9) (7 :13) (27 : 50) (6 : 11) Ans.

Alternative method :

4
4:9=§=(}*44;
6
11 =—=0-5
6 11 T 0-545
7
; =— = ():338 ;
T3 3 538 ;
27:5()=£=U-54

()
Since, 0-44 < 0:538 < 0-54 <0-545

Sos(@-Oy<(7:13)< (27 . 50)<(6:11)
Ans.

n

. . IR S R
(7i1) Given ratios are 3 15°12° 16

L.C.M of 3, 15, 12, 16 = 240

2 2x80 160

3 3x80 240°

8 _8x16. _ 128
15 15x16 240

L4 41x207. 220,
12 12x20 240°

Vi f TS N 105
16 16x15 240

Since, 105 <128 < 160 < 220

105 2 128 £ 160 & 220

50, 740 <240 <240 = 220
7 s 8 < g < -l—l
G183 12

Hence, the given ratios in ascending order
are :

(7216)(8:15)(2:3)(1):12) Ans.
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Sol.

(i7)

(iii)

(iv)

Q.2.

Sol.

(17)

(iii)

(iv)

EXERCISE 8 (B)

. Find the duplicate ratio of :

(i)9:4 ' (if) li

(iii) 3+/3:2/5 (iv) 2JE :b

(i) Duplicate ratio of 9 : 4 will be

= (9)*: (4)2= 81:16

Duplicate ratio of % % will be

2 2
1 1 ]
_(3) '(6) Sage e

Duplicate ratio of 3+/3:2+/5 will be
=(343)2:(24/5)2=9%x3:4x5
=27 :20

Duplicate ratio of 2+/q : b will be

=(2Va)?:(b)?
= 4q : b* Ans.

Find the triplicate ratio of :
(i)4:7 (i) l —1~
(i) N2:4/3 (iv) 25 :5
(i) Triplicate ratio of 4 : 7 will be
= (4)%: (7)° = 64 : 343

J]
Triplicate ratio of £ 3- will be

3 3
1 (R
2 3 S e
Triplicate ratio of /2 :+/3 will be

- (2):(V3) =242:33

Triplicate ratio of 2+/2 : 5 will be

Q.3.

Sol.

(i)

(ii1)

(iv)

Q4.

Sol.

(47)

(#i0)

3
VTG
—8 x 24/2 : 125 =16+/2:125 Ans.
Find the sub-duplicate ratio of :

. ! | A
(7)16:9 (ii o
(iii) 9a% : 25b* (iv)9:8

(i) Sub-duplicate ratio of 16 : 9 will be

= w/l_f_i:\5=4:3
1

Sub-duplicate ratio of % i will be

=\/l:\f1 = 1:1=2:3
V9 4 9i3 2

Sub-duplicate ratio of 9a® : 25b* will be
—9a2 :/25p2 =3a:5b
Sub-duplicate ratio of 9 : 8 will be
= «/5 :xfg =3:Jﬁ

=3:2./2 Ans.

Find the sub-triplicate ratio of :

L
827

(iti) x> : 64y° (iv) 24/2:34/3

(i) Sub-triplicate ratio of 125 : 216 will be
3125:3216 =3/53 363 =5:6

() 125: 216 (#i) —

i
Sub-triplicate ratio of E 27 will be
2 LA

Jeal
—==3:2

Wk 3

Sub-triplicate ratio of x* : 64y will be

=3x? 3 64y° '—J(x)’ 3 (4)?
=x:4y
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(iv) Sub-triplicate ratio of 2+/2 : 3./3 will
be

=3J2\/5 :?{/3\5
.={/~/’5Hﬁ><ﬁ:%/x/§x 3 x+/3

=3(v2)3 Y (3)
93 Ans;

. Find the reciprocal ratio of :

Sy s o i
(1) 16 : 25 (if) e
] e =

i) 4:— ——
(ii7) K (iv) 3 s
Sol. (i) Reciprocal ratio of 16 : 25 will be
e el

16 25

=25:16

(if) Reciprocal ratio of % %wﬂl be=5:7

1

— will-be

(iii) Reciprocal ratio of 4 5

(iv) Reciprocal ratio of i;— :% will be

SR

'-"'..n_—-u—

i 2 y =3y : 5x Ans.

Q. 6. Find the compounded ratio of :
(i) B:4)and (8:9)
(i) (2:3),(9:16)and (4:7)
(iii) (@a—Db): (a+b), (a+ b)?: (a* + b
and (a* — b%) : (@* - b?)?
Sol. (i) Compounded ratio of

3.8_2
(3:4)and (8:9) = 2 9 3 =2:3
(ii) Compounded ratio of (2 : 3), (9 : 16)

and (4 : 7)

o P L

316, 7 14
(iif) Compounded ratio of

=3:14

(@a-b): (a+b), (a+ b)?:(a+ b

and (a* — b%) : (@* - b%)?

La=b (a+b)? = a*-b*
a+b :‘:1'2+b2 (HZ_bZ)Z

B (a—b)x(a+b)(a+b)
a+b

a’ +b?
x(a-—b)(a+b)(a2 +b2)
(a+b)? (a—-b)?

:—1:1:1 Ans.

. Show that the ratio compounded of the
duplicate of 7 : 6, the sub-duplicate of
25 : 49 and the reciprocal of 35 : 36 is
IF {

Sol. Duplicate of 7 : 6 = (7)* : (6)>* =49 : 36

Sub-duplicate of 25 : 49

=25:/49 =5:7
e

1oE38 1 80="2—1t= 36735
Reciprocal of 3 3536

Now, L.H.S. = compounded ratio of
(49 : 36), (5 : 7) and (36 : 35)
£ .90 1

T35 57 9510

= R.H.S.
Hence proved.

. Find the ratio compounded of the
reciprocal of 15 : 28, the sub-duplicate
of 36 : 49 and the triplicate of 5 : 4.

Sol. Reciprocal of 15 : 28

1 1
T =28 1D

Sub-duplicate of 36 : 49
=~/36:/49 =6:7

Triplicate of 5 : 4 = (5)° : (4)° = 125 : 64

Now, compounded ratio of (28 : 15),
(6 : 7) and (125 : 64)

_28 6 125
15 7 64
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5
=—=25: 8 Ans.
: ns

Q. 9. If (2x+5) : (8x +9) is the duplicate ratio of 3 : 5, find the value of x.
Sol. Duplicate ratio of 3 : 5= (3)%: (5)°
=9:25
S 2x M) (B =R9) =5 =
2x+5 9
8x+9 25
=252x+5)=9 (8x+9)

=

[By cross multiplication]
=5i50x +125= 72x + 81

= Slx— 712x =81 — 12>

= —22x=-44
—44

‘:——:2 —
— 7,7 _22

Hence x = 2 Ans.
Q. 10. If (4x + 3) : (9x + 10) is the triplicate ratio of 3 : 4, find the value of x.
Sol. Triplicate ratio of 3 : 4 = 3): @)
=27 : 64

S (Bx+3): (9x+10)=27 : 64

4x+3 27
= 9x+10 64
= (4x + 3) x 64 =27 x (9x + 10)

[By cross multiplication]
= 256x + 192 =243 x + 270 |
= 256x — 243 x =270 — 192
= 13x =78
T8

=2 =6
— 13

Hence x = 6 Ans.
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