4. Ratio and proportion
Extra Questions

» From the following pairs of numbers find the reduced

form of ratio of first number to second number. ( 1 mark)

Q. 1) 84,96
AN : Ratio:%: 11221‘(;:%: g
Q. 2) 54,72

Ans : Ratio=2 =183 _3

72 18 x 4

> Express the foll 1S ratios the reduced

Q.3) 225 %

ANS :




Q. 4)25:100

25
100

ANS :

_ 5x5
20 % 5

Q. 5) 0. 32%

A 0 9 - | b,

(Multiply numerator and

denominator by 100 )
:25>< 5x 4 x4
_ B2
= Siaan (~divide 8 by 4)
2

T 25 x25



" 625
=2 :625

» Find the reduced form of the ratio of the first quantity to
second quantity. (2 Mark)

Q. 6) 15Rs, 13 Rs, 60 Paise

Ans : Ratio of 15 Rs, 13Rs, 60 Paise =

Here second quantity are different. For multiplication

both the quantities should be same. So let’s convert rupees in

to paise.
~ 15 Rs = 15 x 100 = 1500

and 13 Rs - = 13 x 100 = 1300



Q. 7) 4.2 kilogram, 1700 gram

4.2 %1000 gm
1700 gm

Ans : Ratio of 4.2 kilogram, 1700 gram =

4200 gm
1700 gm

[+ 1kg = 1000gm] =

__50x%x84gm
50 X34 gm

9 minutes 40
8 seconds = — S

2x94

290

=290:94



» convert the following ratios into percentage.
Q9)14:20

Ans:Letl1d4:20=x%

. 14 — X k.

100

wx= 2 %100
8
ax = [1x125

~x = 87.5%



» Compare the following pairs of ratios.
9 11

Q.11) = =

13'15
Ans:9x1513x11
135 < 143

9 11
13 15

3V3 2V2

Ans : 3v3 x 3v3:2V2 x 242

V216 : V216

V216 = v216

Viz _
& =

BN
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Q 14) The ratio of two numbers is 13 : 6 and their difference
Is 70. Find those numbers. ( 3 marks )
Ans : The ratio of two numbersis 13 : 6
Let the common multiple of the given ratio be x.

First number = 13x

Second number = 6x

According to the given condition, 13x

First number = 13

Q . 15) The ers is 11 : 13 and their sum is
264. Fi (3 marks)

/0 numbers is 11 : 13

mmon multiple of the given ratio be
First nUmber = 11x

Second number = 13x

According to the given condition,

11x + 13x = 264

24x = 264



L 264
24
x =11
~ Firstnumber = 11x =11 x 11 =121
Second number = 13x = 13 x 11 = 143

Qle)Ifa:b=7:8andb:c=12:7thenf

simplest form. . ( 3 marks )

d a:cinthe

Ans:a:b=7:8andb:c=12:7

a3b

a’+ b7 — . (3 marks)

proportional of —-=—,——

Ans : let the mean proportional be ‘m’
o a®+ b? a3b
ab3 a3+ b3
5 _ a’®+ b3 a®b
X
ab3 a3+ b3

are in continued proportion.




2 @b
M= ab3
a2
. m2 — E
. m= % ...... (taking square root on both sides)

». The mean proportional is %

Q 18) If x is geometric mean of 16 and 9 find value
of x.. (2 marks)

Ans : x is the geometric mean of <

L x2=16%9
. x%2 =144
lx =12

Q. 19) The es of mother and sonis 12 : 5. The
mother’s age at th birth of the son was 21 years. Find their

present ages of mother and sonis 12 : 5
mmon multiple of the given ratio be x.
t age of mother = 12x
and present age of son = 5x
According to the given condition,
12x —5x =21
s Ix =21
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ox =3
~. Present age of mother = 12x = 12 x 3 = 36 years.
and present age of son = 5x = 5 x 3 = 15 years.

Q 20) Population of a village is 14, 400. The ratio of illiterate to
literate is 3 : 5. Find the number of literate and illiterate persons
in the village.

Ans : Population of a village is 14,

The ratio of illiterate to litera

~|x =1800

illiterate person = 3x = 3 x 1800 = |5400

and literate person = 5x = 5 x 1800 =|9000
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Q. 21) The ratio of boys and girls in a certain class is 5 : 4. If 4
boys and 4 girls are added. The ratio would be 6 : 5. Find the
number of boys and girls in the class.

Ans : The ratio of boys and girls in a certain classis5: 4
Let the common multiple of the given ratio be x

. number of boys = 5x

number of girls = 4x

According to the given condition,

S5x+4 6
4x + 4 5

“(bx+4)x5=6x%x(4
w 25x + 20 = 24x
" 25x—24x—

PN

Ans : Ratio of measures of angles of triangleis4 :5:6

Sum of angle of triangle is 180°
Let the common multiple of the given ratio be x.

4x + 5x + 6x = 1809
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15x = 180°

180
X = —

15
x =12

~. Measures of angles of triangle

4x =4 x12 = 48%5x =5x12 = 60°6x 6 x12=72°

# Find the following ratios.

Q 23) The ratio of diagonal of a squ
sideis 8 -

ength of

3,
)
8cm “ay

...... [ Theorem of Pythagoras ]

~ AC? = 2 x 82
- diagonal = 8v/2 cm

. . diagonal __ 8V2 _ V2 _ .
~ Ratlo = length of side 8 1 \/E 11
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Q. 24) The length of sides of a rectangle are 4 cmand 2 : 5 cm.
Find the ratio of its perimeter to area.

Ans : length =4 cm, width = 2.5 cm

Perimeter of rectangle __ 2 (4 + 2.5)
Area of Rectangle 4x2.5

__13.0

"~ 10.0

_ 13
10

=13:10
Q 25) If the product of two numbers is 4032 and their ratio is

7 : 9 then find the numbers..Complete the following activity.

Ans : Ratio of two numberis

Let the common multiple of the given ratio be X

First number= 7x

Second number

According.to the given condition,

Ix X =

]
m
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First number = 7x =7 x =

Second number = 9x = 9 x =

Ans : Ratio of two numberis|7 : 9

Let the common multiple of the given ratio be

First number = 7x

Second number = |9x

According to the given condition,

this parallelogram is 7 : 8. Find the measure of £ Q

P S
Tx
8x
Q R

ANS :
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Let the common multiple of given ratio be x.
~mzsp=7x°andm2Q = 8x°
Now,mzp+m«Q= 180°

....... [ Adjacent angles of a parallelogram are supplementary.]
~ 7x + 8x = 180°

~ 15x = 180°
180°

15

wx = 120

~mzsQ=8x"=8 x 12°
~mzszQ= 96°

Q27)Ifa:b 1'then find the value of <%—

a
10bc

utting these value in a = 2b

a =6c¢| and|b = 3c

a? _ (60)> __ 36¢2 12

Now, — = s> =
10bc 10 x 3¢ XcC 10 x 3¢ 10

.a? _ 12
" 10bc 10
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Q 28) 1f1/0.03 x 0.3 x ¢ = 0.3 x 0.03 x +/b then find the
ratio %

Ans: +/0.03 x0.3 xa=0.3 x0.03 x Vb

— X —Xqg=— X—X
100 10 10 100

Squaring both sides,

3 3 9 9
—— X — X g = X
100 10 100

9

12) = (x —4) : (x + 3) then find the

X —4
x+12 x+3

A +2)(x+3)=(x—4)(x+12)

Ans : ..

X2 +3x+2x+6= x%?+12x —4x — 48

W x2+5x+6= x%2+8x—48



w x2 —x°+5x—8x= —48—-6

w—3x= —54
. _ 54
e X — 3
x =18

a_ 3 ., 4a® + 3b?
Q 30) If E—Ethen flndm

a 3
Ans:—=—
b 2

a2
E—_ ......

a2x4 9><

" b2 3 4

4q? 36

3b2 12 . B 00 b ©

ng componendo - dividendo)

then find % (3 marks)

_ o a? + b%+ a? — b2 25+7
Ing componendo - dividen -

Using componendo - dividendo, —— b2 _(a2— b2)  25-7

a?+ b%+a®?-b? _ 25+7

a?+ b? —a? + b2 25 -7

17
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2b2 18
& =1 .. (~ dividing by 2)
% == ( Taking square root on both sides )

Q 32) If 3 = % then the find the value of

following activity. ( 4 marks )

13

Ans - Z
y

= ...... (squaring bo

x? _ [169 : -
Sl vl FRER (squaring both sides)
x? 2 169

cEx B2 22 2L [ multiply byboth sides]
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2x% _ 338
5y? 180

2x%+ 5y? _ 338 +180
2x?% — 5y? 338 — 180

2x2%+ 5y? 518
2x% —5y2 158

2x%+ 5y% _ 259
2x?% — 5y? 79

Q33) f ——= L —= o then

vy+z—x Z+x-—-y
show that each ratio is equal to

Ans: Let —— = ¥
y+z—x Z+x

by theorem on equal

each ratio k =

+y+2z2+0)

3¢ __a+5c _b-c L L a
Q34 If == 1. = ——_ thenshow that each ratio Is —
(3 marks)
) 3a—-5b _ a+5c _ b-c _
Ans : Let 5c+3b  b-5a a-c K

=~ By theorem on equal ratios,
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_ (Ba—-5b)+ (a+5¢c)+5(b—c)
~ (5¢+3b)+ (b—5a)+5(a—¢)

- 3a—5b+ a+5c+5b—-5c
~ 5¢+3b+b—5a+5a—5c

_3a+a
~ 3b+b

k_4a
~ 4b

. 3a—-5b _ a+5c
" 5c+3b b —5a

dm+n=1
s of the following expression.

2 (squaring on both sides)

" n2 64
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m?+n? _ 9+64
" m2 - n2 9 — 64

...... (using componendo - dividendo)

n+m? _ 64+9

"n2-m2  64-9
n?+m? _ 73
nZ — m2 55

4m + n = 12 — 2n. Find the values of the follg

Q 36) ::j;r: (3 marks)

Ans:4dm+n=12m - 2n

ing expression.

~4dm—=-12m = -2n—n

mg on both sides by 73)

...... (using componendo - dividendo)

_3n+7m _ 45
" 3n-7m 3

3n+ 7m 15
3n—7m 1
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Q 37 ) which number should be added to 11, 15 and 20 so that
resultant numbers are in continued proportion ? (4 marks)

Ans : Let the number to be added to 11, 15 and 20 be x. so that

resultant numbers are in continued proportion.

. (11 + x), (15 + x) and (20 + x) are in continued proportion.

(11+x) _ (15+x)
(15+x) (20 +x)

v (15+x)* = (11 +x)(20 + x) ¢

“

w225+ 30x + x% =220+

. 225 + 30x + x?2

resultant numbers are in continued proportion.

% (22 — x), (32 — x), (47 — x) are in continued proportion.

(22-x) _ (32—-x)
(32—x) (47— x)
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~ (32 -x)2 =22 -x)(47 — x)
. 1024 — 64x + x? = 1034 — 22x — 47x + x?

s 1024 — 1034 = 64x — 69x

s~ —10 = — 5x
. _lO
x =2

wed proportion, then

x

determine m.
Ans: (x +vy)?, m, continued proportion.

(x* — 2xy + y?)

Am2 = xt+ x2y? + y2x2 — 4x2y2 + y
am2 = xt— 2x2y2 + yA
am?2= (x2—vy?)? ... [(@a—b)2=a?—2ab+Db?]

am= x%Z—y?%. ... (taking square root on both sides.)
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Q40) a; : 122 = a complete the following activity. ( 3 marks )
a= and b = Putting these values.
Left Hand side =

. (ckz)2 + (ck)?
o ck? +c

c2k? (k?+1)
c(k?+ 1)

Right Hand side

Ans:a = and b = [ck| Putting these values.
2 2

Left Hand side = |22
a+ c

_ (ck?)® + (ck)?
a ck? + ¢
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c? k* + c? k?
c(k?+1)

c2k? (k?+1)
c(k?+ 1)

= |ck?

Right Hand side = a

= |ck?

~LHS=RHS

a? + b2

CV7x+1+V3x+1+V7x+1—-+V3x+1 _ 6

U VTx+14V3x+ 1 - VIx+1+V3x+1 4




L 28x+4=27x+9

L 28x—27x=9—-4

26

C2V7x+ 1
" 2\3x+1

6
4

C Tx+1
T Bx+1

__ 3
2

C7x+1 _ 9

" 3x+1 4

24 (Tx+1)=9(Bx+1)

F[(5x +2)2- (5x —2)?] _ 13+ 12

[(5x + 2)2 2)2]+ [(5x + 2)2— (5x — 2)2] 13 — 12

...... ( Using componendo — dividendo)

. (Bx+2)2+(5x =22 +(5x +2)* = (5x —2)* _ 25
" (5x+2)2+(5x—-2)2—(5x +2)2+ (5x —2)2 1

o 2(5x+2)% _ 25
" 2 (5x - 2)2 1



(5x +2)?> _ 25
" (5x — 2)2 1

; ;i J_’z = % ...... (taking square root on both sides)

~1(05x+2)=50Bx—-2)
~5x+2=25x—-10
S B5x—25x=-10-2

n—206= —12

12
20

S X =

_ 3x%2+ 21x+4 __ 3x(x+7)

"~ 3x2 +27x+5 3x (x +9)
...... ( by theorem on equal ratios)

_3x%2+ 21x+4 _ 3x%+ 21x
3x%2 +27x+5 3x2 +27x

27



28

By theorem on equal ratios we get,

3x%2 4+ 21x + 4 — 3x%— 21x

each ratio k =
3x2 +27x+5—-3x2 - 27x
4
k =—
5
xX+7 _ .
—o T e [ (D]

~5(x+7)=4(x+9)

s bx+35=4x+ 36

s bx —4x =36 —-35

Q 44) : mplete the following activity.

.... (by theorem on equal ratios)

12x2% + 18x
24x2 —30x+9 24x% — 30x

by theorem on equal ratios we get,




o 12x+18 =56x — 70

.... (by theorem on equal ratios)

12x%2 +18x +21 __ 12x2% + 18x

24x2%2 —30x+9 24x2 — 30x

by theorem on equal ratios we get,

12x2 + 18x + 21— (12x2— 18x)
24x2% — 30x + 9 —(24x2 + 30x)

-~ each ratio kK =

29
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ck=2=2 (dividing by 3)

4x + 6
8x — 10

3(4x+6)=7(8x—10)

12x +18 = 56x — 70

18+ 70 = 56x — 12x

88 = 44x
88
X = —
44

Q45) If and x + y # Othen

y+Zz+x_z+2x+y_

by theore equal ratios,

. k_ X+y+z

B X+2y+Z+y+2z+x+2+2x+y
. k_ X+y+z

X+ X+2Xx+2y+y+y+z+2z+z
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X+y+z
4x + 4y + 4z

_ x+y+z
4(x+y+7z)

X _ y _ Z

1
lx+2y+z  y42x+x  z+2x+y 4

a __c a
Q 46) If Ty then show that -

VT &
Vo § &2

_ J®RZ + (dK)?
~ T i@

_ b2 k2 +d2k2
b?% + d?
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_ \/kz (b2 + d2)
B b2 + d2
= k2

=~ Right hand side = k

) a2+c2_k
" Ab2+dZ

#L.HS. =R H.S

__Va? +c?

oE &

o'l Q

Q 47) Five numbers

Is 4 and last term is 6

64
4 —
: 4
k*= 16



sa=4
ak =4 x2=8 ,ak? =4 x (2)? =4x4=16
ak3 = 4 x23=4 x8=32

ak* = 64

~. the numbers are 4, 8,16, 32, 64

Q 48) If a,b,c and d are in proporti

2a—3c _ 5a+4c
2b—-3d 5b + 4d

.a _
Ans.b

alo

Putting these value

43 (dk) _ 2bk - 3dk
b - 3d 2b — 3d

2b — 3d)
(2b — 3d)

5a + 4c
5b + 4d

Right hand side =

__5(bk) + 4 (dk) __ 5bk + 4dk
o 5b+4d  5b+4d

33
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__k(5b +4d)
"~ 5b+4d

~ L. HS=RH.S

. 2a—3c _ 5a+4c
“2b-3d 5b+4d

__a’?+ b _ (ckz)2 + (ck)?
Y (ck)2

_ c?k* +c?Kk?
c? k2

K% (K2 +1)
o c? k2

=k?+1




(a+c)®> _ a®?+2ac+c?
b2 + ¢2 b2 + ¢2

Right hand side =

_ (ck?)® + 2 (ck?) ¢+ c?
N (ck)? + c2

c?2 k*+ 2¢?2 k% + c?
c2 k2?2 4 c2

c? (k*+ 2k? +1)
c? (k2 +1)

(k% +1) (k2+1)
(k%2 +1)

= k% +1
~L.HS=R.HS

o a+b? _ (a+

|| putting these values.

_ (ck?®)?+(ck)?
ck?+c

_ Cc’Kk?(k?+1)
c (k?+1)

following activity.

35



= []
Right hand side = a
= [
~ L.HS=R.H.S
o |

Ans:a=|ck? b=| ck |ng these values
Left Hand side =

a? + b2

a+c

_ (ck®)?+(ck

c?k2(k*+1) |
c (k?+1) >

Right
_ | ck?
~ LHS=R.H.S
a’ + b?
=aq
a+c

rhkhkkkhkkhkhkkhkkkikkkikkkikkkikikikiikk
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