Chapter 9. Ratio and Proportion

Ex 9.1

Answer 1.

d 2.40
560 56 28 14 7

240 24 12 6 3

rand 120
216 108 54 18

GO 30 15 5

5.40 and 180 paise
) = 540 paise
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-b* and & -b?

' (a-b}{a'+ab’+ &b+ b)) &+ ab? +ab+ b
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+4 (x+ 272 (x+2)
6 (x-3x+2) (x-3)

)i (x-3)




Answer 3.

=-23:23

Sm+n)=25:23

Answer 4.
(iAnnual expenses to annual income.
Annual income=monthly income = 12 =Rs 5,000 x 12 = Rs 60,000
Monthly expenses = Rs 5,000 — 200 = Rs 4,200
Annual expenses = monthly expenses x 12 = Rs 4,200 = 12 = Rz 50,400

Annual expenses 50,400 504 21
Annual income 60,000 600 25

Therefore, Annual expenses | annual income = 21:25

(i) monthly savings to monthly expenses.
Monthly expenses = Rs 5,000 — 800 = Rs 4,200

Monthly savings 800 8 4

Monthly expenses 4,200 42 21

Therefore, monthly savings | monthly expenses =4 21



Answer 5.

a+b:a-b=11:8
a+b 11
= =
a-b 2
=8a+tcb=11a-11b
= 3a= 1%
:}a 19

b 3

a:'b=19:3

Answer 6.
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Answer 7.
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Answer 8.
:16and &8: 5

sunded ratio of 15:16 and 8:5

»ounded ratio = 3:2

22): (&2 + b?)and(a* - b*):(a + b)*
ounded ratio of (&-b?): (&% + b2)and{a* - b*): (a+ b)*

‘&% - b?) [a -b*)

'a=+b=' (a+b)

‘a+bXa- b) (a® +b*X & - b?)

(a*+b*) (a+bY{a+b)¥

‘a—b)a+b)a-bXa+b)
(a+by(a+b¥

a-by

‘a+bf

aunded ratio ={a -b)?: (a + b)*

7:9and 15: 28
aunded retio of 3:5, 7:9and 15: 28
3 7 15

59" 28
1

4
pounded ratio = 1:4



(iv) ¥B:4,3: ySandy20 : 27
Compoundad ratio of 8: 4, 3: JSandy20 : 27

_f8, 3 0
]
22, 3,
4 E"

%?ﬂi

‘cmlfm

Compounded ratio = 2 : 3

(V) (m-n):(m+n), (m+n)%: (m2+n?) and (m* - n*): (Mm2n?

Compounded ratio of (m-n):(m+n), (m+n)% {(m?+n?) and (m* — n*: (m®*n?)?

_m-n_ (m+nf _(m*-n*)
“mn (e (M-
m-n__m+n_ (M +m?)(m? - )
"1 ‘() (M-reF
(rrlz n‘) (r? + ) —n?)
(m‘+n‘} (M - P

[

1

Compoundedratio=1:1

Answer 15.

Let the two numbers be 7x and 10x; since the ratio between numbers is 7 & 10,
Moy,

7x+8 3
10yxg 4
— 28X + 32 = 30x + 24

= 2% =18

= ¥ =4

LAX =28
10x = 40

Therefors, two numbers are 28 and 40,



Answer 16.

Let the two numbers be 3x and 4%, since the ratio between them is 3.4,
Moy,
(3xF + (4= = 1225
= Ox? 4 1622 = 1225
= 2Ex* = 1225

= = 49
= x=7

LOx =21
dx = 22

Therefore, the two numbers are 21 and 28,

Answer 17.

Let the two numbers be 5x and 7x, since the ratio between them is 5:7.

Moy,

(7xF - (5x7F =600
= 49 - 25x2 = 500
= 24* = 600

=a? =25

=x=>5

LB =25
Fu =35

Therefore, the two numbers are 25 and 35.



Answer 18.

Let ¥ be subtracted from each term such that

39-%x 2
89-x% 5
= 195-5x = 178 - 2x
= 3x = 17

>x=
]

%should be subtracted from each term.

Answer 19.

Let x be added from each term such that

19+x 3
Sl+x 7
=133+ 7x =153+ 3x
— 4% = 20

= x=5

S should be added to each term.

Answer 20.

Let ¥ be added from eacdch term such that

(p+agl+x _(p+qf
(p-qi+x (p-qFf
= (p+g+x)p*-2pa+q°)=(p* + 2pg+ FIp- g+
= p*+p’q+p*x+ Fp+q° + Ix - 2p’q - 2 - 2pgx
=p*-p'g+p*x+ g'p - 9+ P+ 22T - 2pg? + 2pax
=p°g+J - 2°g- D= -pg - F + g+ Zpgx
= 27 - p*q = dpgx
= 2 -p*) = dpgx
(F - p*)

2p

=¥ =

2_ -2
M should be added to each term.



Answer 21.

-4 (3
2x+ 5 (47
3x-4 9

= 48x - 64 = 18x+ 45
= 30x = 109

=X ="
S0

Answer 22.

Sx+3 (47
3x+1 (3P
X+ 3 _ 64
3x+1 27
= 135x+ 81 = 192x + 64
—=57x =17

Answer 23.

p_(p+rp
q (g+rF
_ Pt 4 2nr

P
:}__—

q F+ri+2gr
- P

q

p* +pg+ 2pr
q +pqg+ 2qr
=pd* +piq+ 2par = p*q+ pg® + 2par

Since LHS = RHS, therefore piqis the duplicate ratio of (p+r) © (g+r)



Answer 24.

X
7, 47,300
= 14,394,600 = 3x
= X = 4,98, 200

z
3

Sum distributed = Rs (7,47,300+4,98,200) = Rs 12,45, 500

Answer 25.

5_60
7 %
= 5w = 420

= x =84

Mumber = 84460 = 144

Answer 26.

Let the number of Re 1, Rs 2 and Rs 5 coins be 3x, 7x and 11x
The sum of their value =

S+ 27+ (5x11x)=Rs1800
3%+ 14+ 55x = 1800

72w = 12800

X =25

S =3x25=75
Fw=7x25=1/5
Ilx=11x25=275

total = 75+ 175+ 275=525

Total number of coing = 525



Answer 27.

Let present ages be 4x and 3x.

4x+9 23
x4+ 9 18
= 72% + 162 = 6Qx + 207

= 3x =45
=x=15

L3% =45
4w = 60

Hence, their present ages are 60 years and 45 years.
Answer 28.

Let money saved by the boy and her sister be Sx and 4x and let the sister need
to save Rs vy more

Sx+ 100 5
Tdx+y 4

= 20w + 400 = 20% + Sy
= Sy = 400

=y =80

The sister needs to save R 20 more,

Answer 29.
' ’ 11 y
Quantity of milk = s0« et 44 litres

Quantity of water in it = 60-44 = 16 litres
Mew ratio = 11:6

Let quantity of water to be added further be x litres,

Then, milk  water = B
16 + =
Moy,
44 11
16+x 6
=204 =170+ 11x
= 11x =88
=x=2=8

Therefore, 2 litres of water need to be added further,



Answer 30.
Let successful candidates be 7x and unsuccessful candidates be Sx.

Mo,

Fx+ 10 4

Sx+20 3
= 21x + 30 = 20% + 80

= x =50

Fx =7 x50=350
Dy =5x50=250
L7+ b= 3504+ 250 =600

Therefore, there were 600 candidates originally,



Ex 9.2

Answer 5.
Since x, 12 and 16 are in continued proportion
=x:12::12: 16
= 16x=12x12

= 16x = 144
=x="9

x= 9

Answer 6.

Since%, % and L are in continued proportion

b i B
:;’EX}(?S

Answer 7.

Since v is the mean proportion between x and z

W = wz

LHZ

XY K+ Y+ 2

= ¥y*(x+ y + 2

= ¥ (x+y + 2

= [yix+y+ 2T

= (xy +y* +yz)

=(xy +yZ+ x2PF = RHS

LHS = RHS



Answer 8.

Since v is the mean proportion between x and z
Therefore, y=xz

Mow, we have to prove that xy+vyz is the mean proporfional between x*+y*
and v2+z=,

[y + vzl = + ) (y* + 2]
LHS = (xv + vz P

- [x+ 2F

Y+ zF

wZl %+ ZF

RHS = (% + v (y* + 22

G soe2 )z & 22

W+ 2 %+ Z)

xFAx+zZP

LHS=RHS

Answer 9.
Let =, v and z are the three guantities which are in continued proportion.
Then, x:v:iiyiz =% y2=xz

Mow, we have to prove that

LHE
= xy? = x(xz) = x’z = RHS

LHS = RHS



Answer 11.

::’ﬁ"'l'f:ﬁ ¥
8] d
ax+by cx+dy
B d
= {ax+by)l b={cx+dy): d
Prowved,
Answer 12.
a+c_§
b1
= a+c=5
bctcd 5
bd 1
=bc+ cd=5bd

=bc+cd=(a+cH
=bc+cd=ad+cd

=hc = ad
a c

:::}_:_
b d

Hence a:b = o:d

Answer 13.

Let x be subtracted from each number so that 20-x, 29-x, 84-x and 129-x are in
proportion,

C20-x 84— x

T 29-x  129-x

= (20-x1(129-x)=(29-x)(84- =)

= 2580 - 129x% - 20x + 3% = 2436 - 84 — 20 + x°
= 2580 - 149 = 2436 - 113x

= 36x = 144

=x=493

Hence, 4 is to be subtracted from 20, 29, 84 and 129 for them to be in
proportion,



Answer 14.

Let 5 and b be the two numbers , whose mean proportional is 12,

at:.=12“:>.5ut:.=144:,~t:.=T ........ (i

Mow, third proportional is 324

cabiib: 324
=h? = 324a
2
:{&J _ 3243
a
[144}2
&
14 1
— ¥ e R L A
Sy
= = 64
=a=4

= = 324a

bl 144 o
a 4

Therefore, numbers are 4 and 36

Answer 15.
Let & and b be the two numbers |, whose mean proportional is 18,

cab =182 =ab=324 =b =3aﬁ........(i)

MNow, third proportional is 486
Larbiib 486
= b* = 4864

.
:‘{%J = 4864a
a

(3247
a
324 % 324
=g ==
486
= =216
=a=6

= - 4864

324 324
a &

b 54

Therefore, numbers are & and 54
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