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Ratio and Proportion
Exercise 8A

Ratio and Proportion

* A ratio is a comparison of two values
expressed as a quotient
— Example: A class has 12 girls and 18 boys. The
ratio of girls to boys is 12
— This ratio can also be e&%ressed as an equivalent
fraction g
* A proportion is an equation stating that two
ratios are equal.

— Example: 12 -2
PIE: 18 3

. Ratio:

The ratio of twe quantities @ and b in the same units, is the fraction % and we wnte itas a: b.

In the ratio a - b, we call a as the first term or antecedent and b, the second term or consequent.

Eg. The ratio 5 : 9 represents g with antecedent = 5, consequent = 9.

Rule: The multiplication or division of each term of a ratio by the same nen-zero number does not affect the
ratio.
Eg. 4:5=8:10=12:15 Alsp,4:6=2:3.

Proportion:

The equality of twe ratios is called proportion.

Ifa:b=c:d wewritea: b: c:dandwesaythat a b ¢ darein proporticn.
Here a and d are called extremes, while b and ¢ are called mean terms.

Product of means = Product of extremes.

Thus, a: b:eid e (bxe=(axd)

Fourth Proportional:

Ifa:b=c:d then dis called the fourth preportional to a, b, c.
Third Proportional:

a:b=c:d then cis called the third propertion to a and b.
Mean Proportional:

Mean proportional between a and b is Jab.

Comparison of Ratios:

Wesaythat (a: b)=>(c. d) = % =

oo

Compounded Ratio:

The compounded ratio of the ratios: (a : b), (¢ : d). (e: f)is (ace : bdf).
Duplicate Ratios:

Duplicate ratic of (a - b)is (a2 : b).

Sub-duplicate ratio of (a : b)is (V& : /B).

Triplicate ratio of (2 - b)is (a®: b¥).

Sub-triplicate ratio of (a - b)is (a2 &1,
a_c ath _c+d
If —=—, then

5 =5 o a [componende and dividendo]

Variations:
We say that x is directly proportional to y, if x = ky for some constant k and we write, x o< y.
We say that x is inversely proportional to y, if xy =k for some constant & and

. 1
we write, x e —
¥



Properties of proportions:
Convertendo:Ifa: b c:d then a:{a-b):c {c—-d).

Invertendo: |f§=£:>é=£_
b d a
b
Alternendo: IfE =i:~f= —.
b d c o
+& +d
Componendo: If N P
P b Fel
Dividendo: 2= =2%"%_¢-¢
b d b a

b &
Componendo and Dividendo: fl-Zo ats _zt )
b d a-b co—-d

Q1
Answer :

(iy HCF of 24 and 40 is &.

. an- 2 _ 2458 _ 3 _,.
"24'40_40_ 08 5 3:95

Hence, 24 © 40 in its simplest form is 3 : 5.

(iiy HCF of 13.5and 15 is 1.5.

13.5 _ 185
15 7 150

The HCF of 135 and 150 is 15.
__ 13518 9

T1e0 16 10

Hence, 13.5 : 15 in itssimplest form jsi8 ; 10.

() 2 : £=40:45
The HCF of 40 and 45 is 5.
40 = 5

. cq5=40 __40:5 B _g.
"40'45_45_45:5_9 8:9

Hence, 62 : 72 in its simplest form s 8 * 9

(v)9:6
The HCF of S and 6 is 2.

(v) LCM of the denominators is 2.
24:5:3=8:10°9
The HCF of these 3 numbers is 1.

=~ 8:10: 9 is the simplest form.
(vi)25:6.5:8=25:65:80

The HCF of 25, 65 and 80 is 5.
/5

225:65-80=2 = 25 _

[EE

=5:13:16

(e

B0 BO : 5

o

Q2



Answer :

(i) Converting both the quantities into the same unit, we have:
75 paise - (3 X 100) paise = 75 - 300

75 _ 75T
300 T 300575
=1 paise : 4 paise

2 (v HCF of 75 and 300 = 75)

(i) Converting both the quantities into the same unit, we have:

105cm:63cm=ﬁ
=5cm:3cm

105 _ 105:21 _ 5
~ T3:z 3

(~ HCF of 105 and 63 = 21)

(iiiy Converting both the quantities into the same unit

. . _ 65 _ 65:5
65 min - 45 min = = = =

=13 min : 9 min

= 1?3 {~ HCF of 65 and 45 = 5)

(iv) Converting both the guantities into the same unit, we get:

8 months : 12 months = % =
=2 months : 3 months

814 _ 2

12:4 3

(~ HCF of 8 and 12 = 4)

(v) Converting both the guantities into the same unit, we get:

22509 13000 g = 2230 = ZXLT0 — 2

=3ag:4qg

(vi) Converting both the quantities into the same unit, we get:

. _ 1000 _ 10002250
1000 m 750 m = TEn — Tmoomy

=4m:3m

4 T B _ 9
B 5 and C 1
Therefore, we have:
A B _ 7,9
BX*ec T 3%
A _ 9
[STi]
~AC=9:10
Q4
Answer :
A_ 5 B _ 1
B and C ~ &

oA B
Now, we have: ;x5 =

(= HCF of 2250 and 3000 = 750)

4 (2 HCF of 1000 a

N )
,,3}

<

)

A



Q5

Answer:

A:B=3:5

B [ 2
5'0_10'13_E_5'_
Now,A:B:CzS:S:l—;

~AB:C=6:10:13

Qo6
Answer :
We have the following:
A:B=5:6
&
4 =
p=a-7 =4 _ i 2
B.G—d.?—?—h;—ﬁ >

.-.A:B:c=5:6:2—21= 1012 - 21

Q7

Answer :

Sum of the ratio terms =7 +8 =15
Now, we have the following:

Kunal's share = Rs 360 x % = 24 x T=Rs 168

Monirssnare=R3360x% = 24x8=

Q8
Answer :
Sum of the ratio terms = % +% = %
Now, we have the fo Ilowing:
Rajan's share =Rs 880 X -+ — Rs 880 x & = Rs 80 x 6 = Rs 480

|-S|»—-|='l—

Kamal's share = Rs 880 X — = Rs 880 x = = Rs 80 x 5=Rs 400

Q9



Answer :

Sum of the ratio terms is (1 + 3 +4) = 8

We have the following:

A's share = Rs 5600 x 2 =Rs 3% = Rs 700
B's share = Rs 5600 x % = Rs 700 x 3=Rs 2100
C's share = Rs 5600 x % =Rs T00 x 4=Rs 2800

Q10

Answer :

Let x be the required number.
Then, (9+x) (16 +x)=2:3
94z

2
=~ iz 3

=2T+3xr =32+ 2z=z =5

Hence, 5 must be added to each term of the ratio 9 : 16 to make it 2 : 3.

Q11

Answer:

Suppose that x is the number that must be subtracted.
Then, (17 -x) (33 -x)=7:15

17—z 7
=}33—2_E
=255 — 16z = 231 — Tz = 8z = 255 —

Hence, 3 must be subtracted from each term o

=x=7

Hence, the numbers are (7 x 7=)49and (11 x 7=)T77.

Q13

Answer:

SUD[}OS'E that the numbers are 5x and 9x.
Then, (5x-3)(9x-3)=1:2

g
%]

3 1
9%z 3 %

=]

=10x-6=9x-3
=x=3

Hence, the numbers are (5 x 3 =) 15 and (9 x 3 =) 27.

Q14



Answer :

Let the numbers be 3x and 4x.
Their LCM is 12x.

Then, 12x =180

=x=15

= The numbers are (3 x 15 =) 45 and (4 x 15 =) 60.

Q15

Answer:

Suppose that the present ages of A and B are 8x yrs and 3x yrs.
Then, (8x +6):(3x+6)=9:4
Br46 _ 9

T
= 32x + 24 = 2Tx + 54
= 5x =30

=x=65

Now, present age of A=8 X 6yrs =48 yrs
Presentage of B=3 X 6yrs =18 yrs

Q16

Answer :
Suppose that the weight of zinc is x g.
Then, 486 :x=9:5

_ 4B.6x5 _ 243 _
A= =g = 27

Hence, the weight of zinc in the alloy is 27 g.

Hence, the nu

Q18

Answer :

Suppose that the monthly income of the family is RS x.
Then, x - 2500=11:2

:x:@:ﬂxms{l
= x=Rs5 13750

Hence, the income is Rs 13,750,

. Expenditure = (monthly income - savings)
=Rs (13750 - 2500)
=Rs 11250

Q19




Answer:

Let the numbers one rupee, fifty paise and twenty-five paise coins be 5x, 8x and 4x, respectively.

—_— 100 50 25
Total value of these coins = (52 X = + 8x x o t 4r = =)

4

o

=

+
vl

& +
=&

_ _ A0z
= T—T—IDI

However, the total value is Rs 750.
= 750 =10x
=x=75

Hence, number of one rupee coins =5 % 75 =375
Number of fifty paise coins =8 x 75 =600
Number of twenty-five paise coins =4 x 75 =300

Q20

Answer :

(4x+5): (3x+ 1) =13 :17

4z4 5
= + 13

3z i1 1T
=68r + 8 = 3% + 143 =29 = 58=zx = 2

L (Bx—3y):(3x+2))=3:8

Q23



Answer:

Suppose that the numbers are 5x and 7x.
The sum of the numbers is 720.

e bx+Tx=720

=12x =720

= x=60

Hence, the numbers are (5 x 60 =) 300 and (7 x 60 =) 420.

Q24

Answer :

(i) The LCM of 6 and 9 is 18.

5 _5x3 _ 15
6 6x3 18
T Tx2 14 14 15
5 = 5xz — s Clearly, i3 < 55
~(7T:9)<I(5:8)

(iiy The LCM of 3 and 7 is 21.

2 _ 2xT _ 14
3 3xT 21
4 _ 4x3 _ 12

T Tx3 21

12 14
21 < 21

Clearly,

~(4T)<C(2:3)
(ili) The LCM of 2 and 7 is 14.

17 _ T

207 14
4x2 _ 8

=2 14

Clearly, & <

~(3:5) < (8:13)

Q25

Answer :
- 5 8 11
(i) We have g, 3 and =-

2 | 6,0, 18

5 Sx3 _ 15
[ 6x3 18
B _ Bx2 _ 16 11 _ 1 (fearly 1 o158 - 16
97 0x2 18 18 18 ly*ls{ls{ls

Hence, (11 :18) < (5:6) < (8:9)




- 1 17 5
(i) We have H a0 T and

2 | 14,21,7, 3

walba

7|7,21,7, 3,

3

1,3,1,3

1,1,1,1

The LCM of 14,21, 7 and 3 is 42.

11 11x3 _ 33
14~ 14x3 = 28
17T 1T=2 34
21 T =2 T A2
5 _ 5x6 _ 30
7 =6 42
2 2x14 _ 28
3 3x1a T 42




Ratio and Proportion
Exercise 8B

Q1

Answer :

We have:

Product of the extremes = 30 x 60 = 1800
Product of the means = 40 x 45 = 1800
Product of extremes = Product of means

Hence, 3040 = 45160

Q2

Answer:

We have:

Product of the extremes =36 x 7 = 252

Product of the means = 49 x 6 =294

Product of the extremes 7 Product of the means

Hence, 36, 49, 6 and 7 are not in proportion.

Q3

Answer:

Product of the extremes = 2 x 27 =54
Product of the means =9 » x = 9x

Since2:9
Product of
=54 =
C=2Xx=6

Q4



Answer:

Product of the extremes = 8 x 35 =280
Product of the means =16 X x = 16x

Since 8 - x 16 © 35, we have:

Product of the extremes = Product of the means
= 280 =16x

=x=175

Q5

Answer:

Product of the extremes = x x 60 = 60x
Product of the means = 35 x 48 = 1680

Since x - 35 - 48 - B0, we have:

Product of the extremes = Product of the means
= 60x= 1680

= x=28

Qo6

Answer :

(i) Let the fourth proportional be x.
Then 8:36 6 X%

8xx =36 x 6 [Product of extremes = Produ
= Bx =216

=x=27

Hence, the fourth proportional is 27. ‘

(i) Let the fourth proportional be x. \ (}
mx@udud of means]

&

Then, 5:7 30 x

=25 xzr=7%x30 RialPr

= 8x =216 Q

= 5x =210 <§§

@g‘s’s
N

=x=42
O

(iii) Let the fo
Then. 28 xx =1

- 8x=216 &g
=28x=49 %

[Product of extremes = Product of means]

=x=17.5
Hence, the fourth proportional i€17.5.

Q7

Answer:

36, 54 and x are in continued proportion.
Then, 36 .54 - 54 1 x
=36 x # =54 x b4 [Product of extremes = Product of means]

= 36x = 2916
=X=81

Q8



Answer:

27, 36 and x are in continued proportion.

Then, 27 - 36 236 - x

= 27X = 36 %36 [Product of extremes = Product of means]
= 27x=1296

= x=48

Hence, the value of x is 48.

Q9

Answer :

() Suppose that x is the third proportional to 8 and 12.

Then, &:12 212 :x

=8 xzr =12 x 12 (Product of extremes = Product of means )
= 8x =144

=x=18

Hence, the required third proportional is 18.

(ii) Suppose that x is the third proportional to 12 and 18.

Then, 12 :18 218 . x

=12 x ¢ = 18 x 18 (Product of extremes = Product of means )
= 12x =324

=x=27

Hence, the third proportional is 27.

(ii) Suppose that x is the third proportional to 4.5 and 6. @
Then, 45 : 6.6 x
ct of means )

=45 xx=606 x 6 {Product
= 4.5x =736

=x=8

Hence, the third proportional is 8.

Q10

Q;&»

1 Ii[ﬂdud of extn §= Product of means)
a &°

Answer:

(i) Suppose that x is the mean proportional.

Then, 6 :x:x:24

=6x 2=z xzx (Product of extremes = Product of means)
=g = 144

=x=12

Hence, the mean proportional to 6 and 24 is 12.

(i) Suppose that x is the mean proportional.

Then, 3 x = x:27

=3I x 2T =z x=z (Product of extremes =Product of means)
=z? = 81
=x=9

Hence, the mean proportional to 3 and 27 is 9.



(i) Suppose that x is the mean proportional.

Then, 04 :x:x:09

=04 x00=zxzx (Product of extremes =Product of means)
=22 = 0.36
=x=06

Hence, the mean proportional to 0.4 and 0.9 is 0.6.

Q12

Answer :

Suppose that the number is x.
Then, (5+x) (9+x) = (T+x):(12+X)

= (5 + z) x(12+z) =9 +z) x(7T+x)
(Product of extremes — Product of means)

=60 +52 + 122 +a°> =63 + 0z + Te + z°
=60 + 17z = 63 + 16z
=r =3

Hence, 3 must be added to each of the numbers: 5, 9, 7 and 12, to get the numbers which are in
proportion.

Q13

Answer:

Suppose that x is the number that is to be subtracted.
Then, (10 - x) 1 (12 - x) = (19 - x) - (24 - x)

= (10— @) x (24 — z) = (12 — @) = (19
(Product of extremes — Product of‘meaysﬁ A
=240 — 10z — 24z + 22 — 298 — 12z — 10z +
=240 — 3z = 228 — 31z 3
=3z —12 Vo \

® . \OAFR:
Hence, 4 must be SI}mracteﬂ f[om‘ééi:n of the U&bers: 10, 12, 19 and 24, to get the numbers which
are in proportion. } ¥ a3 \&/

)
b -

oy

Q14 NPTy &
Answer: <Q\Q
Distance represented by 1 (%%n the map = 5000000 cm = 50 km

Distance represented by 3 cm on the map =50 »x 4 km = 200 km

= The actual distance is 200 km.

Q15

Answer :

(Height of tree) : (height of its shadow) = (height of the pole) : (height of its shadow)
Suppose that the height of pole is x cm.

Then 6:8=x:20

=x=22 =15

~ Height of the pole = 15 cm



Ratio and Proportion
Exercise 8C

Q1

Answer:

The correct option is (d).

Hence, a:c=2:3

Q2

Answer:




Q4

Answer :

The correct option is (b).

B

L gl=
=1
[

(XIS §|§

Hence, A:B=4:3

“A:B:C=:B:B:2B=1:3:6

Q6

Answer:

(b) 30:42:77

=3:4:5
Q9
Answer:
{b) 15:10:6
1.1 .
:.;_2.3
Then, y : ¢ = 2 3andy:§z
1.1 .
i';=3'5
Then, z y=3:5andz=%y
TIY:iz == _;'“::r %y—z::—"iz %x%z
=z %z:%z:l.’:’» 10 : 6



zr_ 3
v 4
- 3
T= 7
Wy
. TZidy s
s T3y T W
T3
_ y+lzy 3y o1
Ty 13y 9y 3

Hence, (7x +3y) - (Tx-3y)=11:3

The correct option is (c).

Q11

Answer :
(c)5:2

3a+5h 5

3z 60 1

Ja + 5b = 15a — 25b
12a = 30b

i

Q12
Answer :

(c) 9

Tx 45 =2 x 356

= 35x = 315
=r =10

Q13
Answer

(b) 7

Suppose th

3
Then, (3 +x): (5,}: 5 %'&
&

3tz
b4z

= 18 + 6z = 25+ 5z
= =7

— 5
~ %

Q14

Answer :

(d) 40
Suppose that the numbers are x and y.

Then, x:y=3:5and (x+10): (y +10)=5:7

z_3
¥ 5
z:%‘"
—= ;:iﬂ=%=>~7z+7{]=5y+ 5[]=:>7x“%“r 470 =5y + 50 =5y — W _

5
20=> £ = 20 =>y = 25Therefore, z = 22 — 15

Hence, sum of numbers = 15 + 25 = 40



Q15

Answer:

(a) 3
Suppose that x is the number that is to be subtracted.
Then, (15 -x):{(19-x)=3:4

15— 3

19—z 4
Cross multiplying, we get :
60 — 4z = 57 — 3z
=z =3

Q16

Answer :
(a) Rs 180

A's snare=% x 420 = 180

Q17

Answer:

(d) 416

Let x be the number of boys.
Then, 8:5=x:160
8 T

5 160

= B0 _ 556

.. Total strength of the school =256 + 160

Q18

Answer :

(a)(2:3)

LCM of 3

O
= F
Clearly, 7 \%
Hence, (4 . 7

Q19 C.'}

Answer:
(c) 16

Suppose that the third proportional is x.
Then, 9:12::12:x

=0 xzr =12 x 12
=0r = 144
= = 16

(Product of extremes = Product of means)

Q20



Answer:

(b) 12

Suppose that the mean proportional is x.

Then,9:x:x:16

Oxl6b=zxzx (Praiuctofextremm:Prodﬂctofmeans)
=z? = 144
=x = 12
Q21
Answer :
(a) 18 years

Suppose that the present ages of A and B are 3x yrs and 8x yrs, respectively.
After six years, the age of A will be (3x+6) yrs and that of B will be (8x+6) yrs.
Then, (3x+6) - (8x+6)=4:9

=3

=27Tr + 54 = 32z + 24

=5r =30

=x =6

Hence, the present apes ofAmdBmelsmmd%wy.




