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The Learning App Ratio and Proportion

EXERCISE 7.1
1. An alloy consists of 27 ¥ kg of copper and 2 ¥ kg of tin. Find the ratio by weight of tin to the alloy.
Solution:

It is given that
Copper = 27 Y. kg = 55/2 kg
Tin=2%kg=11/4 kg

We know that

Total alloy = 55/2 + 11/4
Taking LCM
=(110+11)/ 4

=121/4 kg

Here

Ratio between tin and alloy = 11/4 kg: 121/4 kg
S0 we get

=11:121

=1:11

2. Find the compounded ratio of:

(Y2:3and 4: 9

(i) 4:5,5: 7and 9: 11

(iii) (a—Db): (@ + b), (a + b)*: (a* + b? and (a* - b*%: (a* - b?)?
Solution:

(i)2:3and 4: 9

We know that

Compound ratio = 2/3 x 4/9
=8/27

=8:27

(i) 4:5,5: 7and 9: 11

We know that

Compound ratio = 4/5 x 5/7 x 9/11
= 36/77

=36: 77

(i) (a—b): (@ + b), (a + b)% (a° + b?) and (a* — b%): (a% - b?)?

We know that

Compound ratio = (a— b)/ (a + b) x (a + b)%/ (a% + b?) x (a* — b*)/ (a? — b?)?

By further calculation

=(a—hb)/ (a+b) x [(a+b)(a+b)] (@ +b*) x [(@° +b?) (a+b) (@a—b)]/ [(a+b)* (@-b)’]
S0 we get

=1/1

=11

3. Find the duplicate ratio of
(i)2:3
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(i) V5: 7
(iii) 5a: 6b
Solution:

(i)2: 3
We know that
Duplicate ratio of 2: 3=2%3°=4:9

(i) V5: 7
We know that
Duplicate ratio of V5: 7 = V5% 72 = 5: 49

(iii) 5a: 6b
We know that
Duplicate ratio of 5a: 6b = (5a)% (6b)® = 25a% 36b?

4. Find the triplicate ratio of
(i)3:4

(i) ¥%: 1/3

(iii) 1°: 2°

Solution:

(i)3: 4
We know that
Triplicate ratio of 3: 4 = 3% 43 = 27: 64

(ii) ¥: 1/3
We know that
Triplicate ratio of ¥: 1/3 = (1/2)*: (1/3)* = 1/8: 1/27 = 27: 8

(iii) 1% 2°
We know that
Triplicate ratio of 1% 2° = (1%)% (2°)*= 1% 8% =1: 512

5. Find the sub-duplicate ratio of
(i) 9: 16

(i) ¥a: 1/9

(iii) 9a% 49b?

Solution:

(i) 9: 16
We know that
Sub-duplicate ratio of 9: 16 = V9: V16 = 3: 4

(ii) va: 1/9

We know that

Sub-duplicate ratio of ¥ 1/9 = V1/4: \1/9
S0 we get

=1%:1/3

=3:2
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(iii) 9a% 49b?
We know that
Sub-duplicate ratio of 9a% 49b* = V9a2 V49b® = 3a: 7b

6. Find the sub-triplicate ratio of
(i) 1: 216

(ii) 1/8: 1/125

(iii) 27a%: 64b°

Solution:

(i) 1: 216

We know that

Sub-triplicate ratio of 1: 216 = ¥/1: ¥/216
By further calculation

- (13)1/3: (63)1/3

=1:6

(ii) 1/8: 1/125

We know that

Sub-triplicate ratio of 1/8: 1/125 = (1/8)"3: (1/125)**
It can be written as

— [(1/2)3]1/3: [(1/5)3]1/3

S0 we get

=%:1/5

=52

(iii) 27a°: 64b°

We know that

Sub-triplicate ratio of 27a% 64b° = [(3a)°*]**: [(4b)*]*?
S0 we get

=3a:4b

7. Find the reciprocal ratio of
(i)4:7

(i) 3% 4?

(iii) 1/9: 2

Solution:

(4.7
We know that
Reciprocal ratioof 4: 7=7: 4

(ii) 32 42
We know that
Reciprocal ratio of 3% 4% = 4% 3° = 16: 9

(iii) 1/9: 2
We know that
Reciprocal ratioof 1/9: 2=2:1/9=18:1

Ratio and Proportion
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8. Arrange the following ratios in ascending order of magnitude:
2:3,17:21,11: 14 and 5: 7
Solution:

It is given that

2:3,17:21,11: 14 and 5: 7

We can write it in fractions as

2/3, 17/21, 11/14, 57

Here the LCM of 3, 21, 14 and 7 is 42
By converting the ratio as equivalent
2/3=(2x14)/ (3 x 14) = 28/42
17/21 = (17 x 2)/ (21 x 2) = 34/ 42
11/14 = (11 x 3)/ (14 x 3) = 33/42
5/7 = (5 x 6)/ (7 x 6) = 30/42

Now writing it in ascending order
28/42,30/42, 33/42, 34/42

By further simplification
2/3,5/7,11/14, 17/21

S0 we get

2:3,5:7,11: 14 and 17: 21

9.()IfA:B=2:3,B:C=4:5and C: D=6: 7, find A: D.
(i) Ifx:y=2:3andy:z=4:7,find x: y: z.
Solution:

(i) Itis given that
A:B=2:3,B:C=4:5andC:D=6:7
We can write it as

A/ B=2/3, BIC =4/5, C/ID =6/7

By multiplication

A/B x B/C x C/D =2/3 x 4/5 x 6/7

S0 we get

A/D = 16/35

A:D=16:35

(ii) We know that the LCM of y terms 3 and 4 is 12
Now making equals of y as 12

xly=2/3=(2x4) (3x4)=8/12=8:12

ylz =47 x 3/3=12/21=12: 21
Sox:y:z=8:12:21

10. (i) If A: B=1/4: 1/5and B: C = 1/7: 1/6, find A: B: C.
(i) If3A=4B=6C, find A: B: C
Solution:

(i) We know that
A:B=1/4x5/1=5/4

B: C=1/7x6/1=6/7

Here the LCM of B terms 4 and 6 is 12
Now making terms of B as 12
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A/B=(5x3)/(4x3)=15/12=15:12
B/IC=(6x2)(7x2)=12/14=12: 14
SoA:B:C=15:12: 14

(i) It is given that
3A=4B

We can write it as
A/B =4/3
A:B=4:3
Similarly 4B = 6C
We can write it as
B/C=6/4=3/2
B:C=3:2

S0 we get
A:B:C=4:3:2

11. (i) If 3x + 5y/ 3x — 5y = 7/3, find x: y.
(ii) If a: b = 3: 11, find (15a — 3b): (9a + 5b).
Solution:

(i) 3x +5y/ 3x -5y =7/3
By cross multiplication
9x + 15y = 21x — 35y

By further simplification
21x — 9x = 15y + 35y
12x = 50y

S0 we get

xly =50/12 = 25/6

Therefore, x: y =25: 6

(i) It is given that

ab=311

a/b=3/11

It is given that

(15a — 3b)/ (9a + 5b)

Now dividing both numerator and denominator by b
= [15a/b — 3b/b]/ [9a/b + 5b/b]
By further calculation

= [15a/b — 3]/ [9a/b + 5]
Substituting the value of a/ b
=[15x 3/11 - 3]/ [9 x 3/11 + 5]
S0 we get

= [45/11 - 3]/ [27/11 + 5]
Taking LCM

= [(45 - 33)/ 11]/ [(27 + 55)/ 11]
=12/11/ 82/11

We can write it as

=12/11 x 11/82

=12/82
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= 6/41
Hence, (15a — 3b): (9a + 5b) = 6: 41.

12. (i) If (4x% + xy): (8xy — y?) = 12: 5, find (x + 2y): (2x + y).
(ii) If y (3x —y): X (4x +y) = 5: 12. Find (X* + y?): (X + y)*
Solution:

(i) (4x% + xy): (3xy —y?) =12:5

We can write it as

(4x* + xy) (3xy —y?) =12/5

By cross multiplication

20x? + 5xy = 36xy — 12y°

20x% + 5xy — 36xy + 12y* =0

20x% — 31xy + 12y*=0

Now divide the entire equation by y?
20x2/y? — 31xyly* + 12y°ly* = 0

S0 we get

20 (x/y)> =31 (x/y) +12=0

20 (x/y)® — 15(xly) — 16 (x/y) + 12 =0
Taking common terms

5 (xly) [4 (xly) —3] -4 [4 (x/y)-3] =0
[4 (xly) = 3] [5 (x/y) -4] =0

Here 4 (x/y) -3=0
4 (xly) =3
Sowe get xly =%

Similarly 5 (x/y)-4=0
5(xly)=4
So we get x/y = 4/5

Now dividing by y
(xX+2y) (2x+y) = (xly + 2)/ (2 xly + 1)

@) If xly = 3/4, then
=(xly+2) (2xly +1)
Substituting the values
=(3/4+2) (2% 3/4+1)
By further calculation
=11/4/ (3/12 + 1)

=11/4/ 5/2

=11/4x 2/5

=11/10

S0 we get

(x+2y): (2x +y)=11:10

(b) If x/y = 4/5 then

(x+2y) (2x +y) = [xly + 2]/ [2 xly + 1]
Substituting the value of x/y
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=[4/5+2])/[2%4/5+1]
So we get

= 14/5/ [8/5 + 1]

= 14/5/ 13/5

= 14/5 x 5/13

=14/13

We get
(x +2y)/ (2x +y) = 11/10 or 14/13
(x+2y): (2x+y)=11:100r 14: 13

((y@Bx—y):x(@x+y)=5:12

It can be written as

(3xy — y°)/ (4x* + xy) = 5/12

By cross multiplication

36xy — 12y = 20x* + 5xy

20x° + 5xy — 36xy + 12y* =0

20x% — 31xy + 12y*=0

Divide the entire equation by y?
20x2y? — 31 xyly? + 12y°’ly* =0
20(x°ly?) — 31 (xyly?) +12=0

We can write it as

20(x?ly?) — 15 (xly) — 16 (xly) + 12=0
Taking common terms

5 (xly) [4 (xly) —3] -4 [4 (x/y)-3] =0
[4 (xly) = 3] [5 (x/y) -4] =0

Here

4 (xly)-3=0
S0 we get

4 (xly)=3
xly = 3/4

Similarly
5(xly)-4=0
S0 we get
5(xly)=4
xly = 4/5

(@) xly = 3/4

We know that

OC +¥2): (x +y) = (x* + o) (x +y)°
Dividing both numerator and denominator by y?
= (Y + YAIyP) [y (x +y)7]

= (Ty* + 1) (xly + 1)°

Substituting the value of x/y

= [(3/4)* + 1]/ [3/4 + 1]?

By further calculation

= (9/16 + 1)/ (7/4)?

S0 we get
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= 25/16/ 49/16

= 25/16 x 16/49

= 25/49

So we get

(¢ +y?): (x +y)? = 25: 49

(b) xly = 4/5

We know that

O +y7): (x+y)° = (X + Y (x +)?
Dividing both numerator and denominator by y*
= (Y + YAIyP) Uy (x +y)7]

= (CTy* + 1) (xly + 1)°

Substituting the value of x/y

= [(4/5)* + 1]/ [4/5 + 1]°

By further calculation

= (16/25 + 1)/ (9/5)?

S0 we get

= 41/25/ 81/25

= 41/25 x 25/81

=41/81

S0 we get

G +y%): (x+y)?=41:81

13. (i) If (x—9): (3x + 6) is the duplicate ratio of 4: 9, find the value of x.
(i) If (3x + 1): (5x + 3) is the triplicate ratio of 3: 4, find the value of x.
(iii) If (x + 2y): (2x —y) is equal to the duplicate ratio of 3: 2, find x: y.
Solution:

(i) (x — 9)/ (3x + 6) = (4/9)?
S0 we get

(x—9)/ (3x + 6) = 16/81
By cross multiplication
81x — 729 = 48x + 96

81x —48x =96 + 729

So we get

33x =825

X =825/33=25

(i) (3x + 1)/ (5x + 3) = 3% 4°
S0 we get

(3x + 1)/ (5x + 3) = 27/64
By cross multiplication

64 (3x +1) =27 (5x + 3)
192x + 64 = 135x + 81

192x — 135x = 81 — 64

57x =17

S0 we get

x =17/57

(iii) (x + 2y)/ (2x —y) = 3% 2
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So we get

(x+2y) (2x—y) =9/4
By cross multiplication
9(2x-y) =4 (x+2y)
18x — 9y = 4x + 8y
18x =4x =8y + 9y

S0 we get

14x =17y

xly =17/14
x:y=17:14

14. (i) Find two numbers in the ratio of 8: 7 such that when each is decreased by 12 %, they are in the ratio
11:9.

(if) The income of a man is increased in the ratio of 10: 11. If the increase in his income is Rs 600 per
month, find his new income.

Solution:

(i) Ratio=8:7

Consider the numbers as 8x and 7x
Using the condition

[8x — 25/2]/ [7x — 25/2] = 11/9
Taking LCM

[(16x — 25)/ 2]/ [(14x — 25)/ 2] = 11/9
By further calculation

[(16x — 25) x 2]/ [2 (14x — 25)] = 11/9
(16x — 25)/ (14x — 25) = 11/9

By cross multiplication

154x — 275 = 144x — 225

154x — 144x = 275 — 225

10x =50

x=50/10=5

So the numbers are
8x=8x5=40
Ix=7x5=35

(i) Consider the present income = 10x
Increased income = 11x

So the increase per month = 11x — 10x = x
Here x = Rs 600

New income = 11x = 11 x 600 = Rs 6600

15. (i) A woman reduces her weight in the ratio 7: 5. What does her weight become if originally it was 91
kg.

(ii) A school collected Rs 2100 for charity. It was decided to divide the money between an orphanage and a
blind school in the ratio of 3: 4. How much money did each receive?

Solution:

(i) Ratio of original and reduced weight of woman =7:5
Consider original weight = 7x
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Reduced weight = 5x
Here original weight = 91 kg
So the reduced weight = (91 x 5x)/ 7x = 65 kg

(i) Amount collected for charity = Rs 2100
Here the ratio between orphanage and a blind school = 3: 4
Sumofratios=3+4=7

We know that
Orphanage schools share = 2100 x 3/7 = Rs 900
Blind schools share = 2100 x 4/7 = Rs 1200

16. (i) The sides of a triangle are in the ratio 7: 5: 3 and its perimeter is 30 cm. Find the lengths of sides.
(ii) If the angles of a triangle are in the ratio 2: 3: 4, find the angles.
Solution:

(i) Itis given that

Perimeter of triangle = 30 cm

Ratio among sides = 7: 5: 3

Here the sum of ratios =7 +5+ 3 =15

We know that

Length of first side = 30 x 7/15 =14 cm
Length of second side = 30 x 5/15 =10 cm
Length of third side =30 x 3/15=6 cm

Therefore, the sides are 14 cm, 10 cm and 6 cm.

(ii) We know that

Sum of all the angles of a triangle = 180°
Here the ratio among angles = 2: 3: 4
Sumofratios=2+3+4=9

S0 we get

First angle = 180 x 2/9 = 40°
Second angle = 180 x 3/9 = 60°
Third angle = 180 x 4/9 = 80°

Hence, the angles are 40°, 60° and 80°.

17. Three numbers are in the ratio 1/2: 1/3: Y.. If the sum of their squares is 244, find the numbers.
Solution:

It is given that

Ratio of three numbers = 1/2: 1/3: 1/4
=(6:4:3)/ 12

=6:4:3

Consider first number = 6x
Second number = 4x
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Third number = 3x

So based on the condition
(6x)* + (4x)* + (3x)* = 244
36x° + 16x° + 9x° = 244
So we get

61x* = 244

x? = 244/61 = 4 = 2°

X=2

Here

First number =6x=6x2=12
Second number =4x=4x2=8
Third number=3x=3x2=6

18. (i) A certain sum was divided among A, B and C in the ratio 7: 5: 4. If B got Rs 500 more than C, find
the total sum divided.

(i) In a business, A invests Rs 50000 for 6 months, B Rs 60000 for 4 months and C Rs 80000 for 5 months.
If they together earn Rs 18800 find the share of each.

Solution:

(i) It is given that

Ratio between A,Band C=7:5: 4
Consider A share = 7x

B share = 5x

C share = 4x

So the total sum = 7x + 5x + 4x = 16x

Based on the condition

5x —4x =500

X =500

So the total sum = 16x = 16 x 500 = Rs 8000

(ii) 6 months investment of A = Rs 50000
1 month investment of A =50000 x 6 = Rs 300000

4 months investment of B = Rs 60000
1 month investment of B = 60000 x 4 = Rs 240000

5 months investment of C = Rs 80000
1 month investment of C = 80000 x 5 = Rs 400000

Here the ratio between their investments = 300000: 240000: 400000
= 30: 24: 40

Sum of ratio =30 =24 + 40 = 94

Total earnings = Rs 18800

S0 we get

A share = 30/94 x 18800 = Rs 6000
B share = 24/94 x 18800 = Rs 4800
C share = 40/94 = 18800 = Rs 8000
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19. (i) In a mixture of 45 litres, the ratio of milk to water is 13: 2. How much water must be added to this
mixture to make the ratio of milk to water as 3: 1?

(ii) The ratio of the number of boys to the numbers of girls in a school of 560 pupils is 5: 3. If 10 new boys
are admitted, find how many new girls may be admitted so that the ratio of the number of boys to the
number of girls may change to 3: 2.

Solution:

(i) It is given that

Mixture of milk to water = 45 litres

Ratio of milk to water = 13: 2
Sumofratio=13+2=15

Here the quantity of milk = (45 x 13)/ 15 = 39 litres
Quantity of water = 45 x 2/15 = 6 litres

Consider x litre of water to be added, then water = (6 + x) litres
Here the new ratio = 3: 1

39:6+x)=3:1

We can write it as

39/ (6+x)=3/1

By cross multiplication

39=18 + 3x

3x=39-18=21

X =21/3 =7 litres

Hence, 7 litres of water is to be added to the mixture.

(i) It is given that

Ratio between boys and girls =5: 3
Number of pupils = 560

So the sum of ratios=5+3 =8

We know that

Number of boys = 5/8 x 560 = 350

Number of girls = 3/8 x 560 = 210

Number of new boys admitted = 10

So the total number of boys = 350 + 10 = 360

Consider x as the number of girls admitted
Total number of girls = 210 + x
Based on the condition

360: 210 +x=3:2

We can write it as

360/ 210 + x = 3/2

By cross multiplication

630 + 3x =720
3x=720-630=90

S0 we get

x=90/3 =30

Hence, 30 new girls are to be admitted.

https://byjus.com



m BYJ U'S ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

The Learning App Ratio and Proportion

20. (i) The monthly pocket money of Ravi and Sanjeev are in the ratio 5: 7. Their expenditures are in the
ratio 3: 5. If each saves Rs 80 per month, find their monthly pocket money.

(it) In class X of a school, the ratio of the number of boys to that of the girls is 4: 3. If there were 20 more
boys and 12 less girls, then the ratio would have been 2: 1. How many students were there in the class?
Solution:

(i) Consider the monthly pocket money of Ravi and Sanjeev as 5x and 7x
Their expenditure is 3y and 5y respectively.
5x—3y=280...... (D

7X—5y=280...... 2)

Now multiply equation (1) by 7 and (2) by 5
Subtracting both the equations

35x — 21y = 560

35x — 25y =400

S0 we get

4y = 160

y =40

In equation (1)

5x =80 + 3 x 40 = 200

X =140

Here the monthly pocket money of Ravi =5 x 40 = 200

(i) Consider x as the number of students in class
Ratio of boys and girls = 4: 3

Number of boys = 4x/7

Number of girls = 3x/7

Based on the problem
(4xI7+20): Bx/7T-12)=2:1
We can write it as

(4x +140)/ 7: 3x—84)/ 7=2:1
S0 we get

(4x +140)/ 7 x 7/ (3x —84) = 2/1
(4x +140)/ (3x —84) = 2/1

6x — 168 = 4x + 140

6x —4x = 140 + 168

2x =308

x =308/2 =154

Therefore, 154 students were there in the class.

21. In an examination, the ratio of passes to failures was 4: 1. If 30 less had appeared and 20 less passed, the
ratio of passes to failures would have been 5: 1. How many students appeared for the examination.
Solution:

Consider number of passes = 4x

Number of failures = x
Total number of students appeared = 4x + X = 5x
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In case 2

Number of students appeared = 5x — 30

Number of passes = 4x — 20

So the number of failures = (5x — 30) — (4x — 20)
By further calculation

=5x-30-4x+20

=x-10

Based on the condition
(4x —20)/ (x—10)=5/1
By cross multiplication

5Xx —50 =4x - 20
5x —4x =-20+50
x =30

No. of students appeared = 5x =5 x 30 = 150
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EXERCISE 7.2

1. Find the value of x in the following proportions:

(i) 10: 35 =x: 42
(i) 3: x=24:2
(iii) 2.5:1.5=x: 3
(iv) x:50::3:2
Solution:

(i) 10: 35 = x: 42
We can write it as
35xx=10x42
So we get

X = (10 x 42)/ 35
X=2x6

x=12

(i) 3:x=24:2
We can write it as
XX24=3x%2

S0 we get
Xx=(3x2)24
X=Y4

(ili) 25:1.5=x:3
We can write it as
15xx=25x3
S0 we get
Xx=(25x3)/15
x=5.0

(iv)x:50::3:2
We can write it as
Xx2=50x3

S0 we get

x = (50 x 3)/ 2
X=75

2. Find the fourth proportional to

(i) 3, 12, 15
(ii) 1/3, 1/4, 1/5
(i) 1.5, 2.5, 4.5

(iv) 9.6 kg, 7.2 kg, 28.8 kg

Solution:

(i) 3, 12, 15

Consider x as the fourth proportional to 3, 12 and 15

3:12::15: x
We can write it as
3xx=12x15
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So we get
x=(12 % 15)/ 3
X =60

(i) 1/3, 1/4, 1/5

Consider x as the fourth proportional to 1/3, 1/4 and 1/5
1/3: 1/4:: 1/5: x

We can write it as

1/3xx=14x1/5

So we get

x=1/4 x1/5 % 3/1

x = 3/20

(iii) 1.5,2.5,4.5

Consider x as the fourth proportional to 1,5, 2.5 and 4.5
15:25::45: %

We can write it as

15xx=25x%x45

S0 we get

X=(25x45)/15

Xx=75

(iv) 9.6 kg, 7.2 kg, 28.8 kg

Consider x as the fourth proportional to 9.6, 7.2 and 28.8
9.6:7.2::28.8: X

We can write it as

9.6 xx=7.2x28.8

So we get

x = (7.2 x28.8)/9.6

Xx=21.6

3. Find the third proportional to
(i) 5,10

(ii) 0.24, 0.6

(iii) Rs. 3, Rs. 12

(iv)5%and 7.

Solution:

(i) Consider x as the third proportional to 5, 10
5:10::10: x

It can be written as

5xx=10x10

Xx=(10x 10)/5=20

Hence, the third proportional to 5, 10 is 20.
(i) Consider x as the third proportional to 0.24, 0.6
0.24: 0.6 :: 0.6: X

It can be written as
0.24xx=0.6%x0.6
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x=(0.6x0.6)/0.24=15
Hence, the third proportional to 0.24, 0.6 is 1.5.

(iii) Consider x as the third proportional to Rs. 3 and Rs. 12
3:12::12: %

It can be written as

3xx=12x12

X=(12%12)/ 3=48

Hence, the third proportional to Rs. 3 and Rs. 12 is Rs. 48

(iv) Consider x as the third proportional to 5 ¥z and 7
S5Y:7:7:X

It can be written as

21/4xx=7x%x7

X=(7Tx7x4)/21=28/3=91/3

Hence, the third proportional to 5 % and 7 is 9 1/3.

4. Find the mean proportion of:
(i) 5and 80

(i) /12 and 1/75

(iii) 8.1 and 2.5

(iv) (a—b) and (a®-a’b),a>b
Solution:

(i) Consider x as the mean proportion of 5 and 80
5:x::x:80

It can be written as

x? =5 x 80 = 400

X = V400 = 20

Therefore, mean proportion of 5 and 80 is 20.

(ii) Consider x as the mean proportion of 1/12 and 1/75
1/12: x 2 x: 1/75

It can be written as

x? = 1/12 x 1/75 = 1/900

x = V1/900 = 1/30

Therefore, mean proportion of 1/12 and 1/75 is 1/30.

(iii) Consider x as the mean proportion of 8.1 and 2.5
8.1l:x:x:25

It can be written as

x?=8.1x25=20.25

X =v20.25=4.5

Therefore, mean proportion of 8.1 and 2.5 is 4.5.

Ratio and Proportion
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(iv) Consider x as the mean proportion of (a— b) and (a°®— a’b), a>b
(a—b): x :: (@ —a’h)

It can be written as

x2=(a—b) @ —a’h)

S0 we get

x?=(a—b)a*(a—b)

x? =a’ (a—b)?

Here

x=a(a-b)

Therefore, mean proportion of (a—b) and (a° —a’b), a>bis a (a—b).

5.1f a, 12, 16 and b are in continued proportion find a and b.
Solution:

It is given that
a, 12, 16 and b are in continued proportion
a/12 = 12/16 = 16/b

We know that

a/12 =12/16

By cross multiplication
16a =144
a=144/16=9

Similarly

12/16 = 16/b

By cross multiplication
12b =16 x 16 = 256

b =256/12 = 64/3 = 21 1/3

Therefore, a=9 and b = 64/3 or 21 1/3.

Ratio and Proportion

6. What number must be added to each of the numbers 5, 11, 19 and 37 so that they are in proportion?

Solution:

Consider x to be added to 5, 11, 19 and 37 to make them in proportion
5+x:11+x::19+x:37+X

It can be written as
5+x)(B7+x)=(11+x) (19 +x)

By further calculation

185 + 5x + 37x + x* = 209 + 11x + 19X + X
185 + 42x + x* = 209 + 30X + X

S0 we get

42x — 30x + x* — x* = 209 — 185

12x =24

X=2

Hence, the least number to be added is 2.
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7. What number should be subtracted from each of the numbers 23, 30, 57 and 78 so that the remainders
are in proportion?
Solution:

Consider x be subtracted from each term

23 — X, 30 — x, 57 — x and 78 — x are proportional
It can be written as

23—-X:30—-X::57 -x: 78 -X

(23 —x)/ (30 —x) = (57 - x)/ (78 — X)

By cross multiplication

(23 -x) (78 —x) = (30 — x) (57 — x)

By further calculation

1794 — 23x — 78x + x* = 1710 — 30X — 57x + X*
x?—101x + 1794 — x* + 87x — 1710=0

S0 we get
-14x+84=0
14x =84
x=84/14=6

Therefore, 6 is the number to be subtracted from each of the numbers.

8. If 2x - 1, 5x — 6, 6x + 2 and 15x — 9 are in proportion, find the value of x.
Solution:

It is given that

2x —1,5x -6, 6x + 2 and 15x — 9 are in proportion
We can write it as

(2x—1) (15x —9) = (5x — 6) (6X + 2)

By further calculation

30x% — 18x — 15x + 9 = 30x? + 10x — 36x — 12
30x% — 33x + 9 = 30x* — 26x — 12

30x* —33x — 30x* + 26x =- 12— 9

S0 we get

-Ix=-21

x=-21/-7=3

Therefore, the value of x is 3.

9. If x + 5 is the mean proportion between x + 2 and x + 9, find the value of x.
Solution:

It is given that

X + 5 is the mean proportion between x + 2 and x + 9
We can write it as

(X +5)*= (x+2) (x+9)

By further calculation

x> +10x + 25 = x* + 11x + 18

x*+10x - X"~ 11x =18 - 25

So we get

-X=-7
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Xx=7
Hence, the value of x is 7.

10. What number must be added to each of the numbers 16, 26 and 40 so that the resulting numbers may
be in continued proportion?
Solution:

Consider x be added to each number

16 + x, 26 + x and 40 + x are in continued proportion
It can be written as

(16 + x)/ (26 + x) = (26 + x)/ (40 + X)

By cross multiplication

(16 + x) (40 + x) = (26 + x) (26 + x)

On further calculation

640 + 16x + 40X + X* = 676 + 26X + 26X + X
640 + 56X + X = 676 + 52X + X

56X + X* — 52X — X? = 676 — 640

S0 we get

4x = 36

Xx=36/4=9

Hence, 9 is the number to be added to each of the numbers.

11. Find two numbers such that the mean proportional between them is 28 and the third proportional to
them is 224.

Solution:

Consider a and b as the two numbers
It is given that 28 is the mean proportional

a:28::28:b
We get
ab=28>=784

Here a=784/b ...... (1)

We know that 224 is the third proportional
a:b::b:224

S0 we get

b?=224a .....(2)

Now by substituting the value of a in equation (2)
b® =224 x 784/b

S0 we get

b® =224 x 784

b® = 175616 = 56°

b =56

By substituting the value of b in equation (1)
a=784/56 =14
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Therefore, 14 and 56 are the two numbers.

12. If b is the mean proportional between a and c, prove that a, ¢, a* + b? and b® + ¢? are proportional.
Solution:

It is given that

b is the mean proportional between a and ¢
We can write it as

b®’=axc

b’=ac.....(1)

We know that

a, ¢, a* + b? and b® + ¢ are in proportion
It can be written as

alc = (a2 + b%)/ (b* + ¢?)

By cross multiplication
a(b*+cd)=c(a’+b?

Using equation (1)

a(ac+c? =c(a®+ac)

S0 we get

ac (a + ¢) = a’c + ac?

Here ac (a + ¢) = ac (a + ¢) which is true.

Therefore, it is proved.

13. If b is the mean proportional between a and c, prove that (ab + bc) is the mean proportional between (a*
+b?) and (b + ¢?).
Solution:

It is given that
b is the mean proportional between a and ¢
b*=ac .... (1)

Here (ab + bc) is the mean proportional between (a® + b?) and (b? + ¢?)
(ab + bc)? = (a2 + b%) (b + &)

Consider LHS = (ab + bc)?
Expanding using formula

= a%h? + b%c? + 2ab’c

Using equation (1)

=a? (ac) + ac (c)* + 2a. ac. ¢
=a’c +ac’® + 2a’c?

Taking ac as common

=ac (a® + ¢ + 2ac)

=ac (a+c)’

RHS = (a° + b?) (b + ¢?)
Using equation (1)

= (a® + ac) (ac + ¢?)
Taking common terms out
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za(a+c)c(a+ec)
=ac (a+c)?
Hence, LHS = RHS.

14. If y is mean proportional between x and z, prove that xyz (x +y + ) = (xy + yz + zx)°.
Solution:

It is given that
y is mean proportional between x and z
We can write it as

Consider

LHS = xyz (x +y + 2)*
It can be written as
=xz.y (x+y+2)°
Using equation (1)
=Yy (x+y+2)°
=y’ (x+y+2)°

S0 we get

=y (x+y+2)P

By further calculation
= (xy +y* +yz)°
Using equation (1)

= (xy +yz +2x)°
=RHS

Hence, it is proved.

15. Ifa+c=mband 1/b + 1/d = m/c, prove that a, b, c and d are in proportion.
Solution:

It is given that
a+c=mband 1/b+ 1/d=mlc

atc=mb
Dividing the equation by b
ab+c/d=m....... @)

1/b +1/d =mlc
Multiplying the equation by ¢
c/bt+c/d=m...... (2)

Using equation (1) and (2)
a/lb +c/b=c/b+c/d

S0 we get

a/b=c/d

Therefore, it is proved that a, b, c and d are in proportion.
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16. Ifgx/a = yéb = Z/Cs'. prov{e that s
X Z X+y+z
()5 +15+ 5= 1— ]z
a2 b? c (a+b+c)
a’x® + b%y? + c?2® ;  xyz

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

(ii) [ 33x+bb3'}1‘:’+‘333 ];,_ abe
' ax — y — ¢z @2
(1"](34-]3](3{—}’] . (b +c¢)(y —z) - (c+a)(z —x)

Solution:

It is given that

xla=yl/b =1zlc

We can write it as

x =ak,y=bkand z=ck

It can be written as

ﬂ:;j L‘d EJJL.J f:;i L‘J
(2 h2 2

Sowe get
= ak® + bk’ + ck’
Taking common terms

=k a+b+c)

(z+y+2)?
 (a+b+e)?

RHS

It can be written as

- (ak + bk + r:.lffjl;j
 la+b+c)?

Sowe get

 Kla+b+e)?
 {a+b+e)?

=k*a+b+c)

=3
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Therefore, LHS = RHS.

2 9 2 2 > 2
a“x® + by + c=z°

(i) | atr + by + 3z

];i

It can be written as

B atall? £ 222 P2t

at.ak + b3.bk + 3.ck

];j
By further calculation

3 [fﬁk? + b+ r,-ﬁﬂ]ﬁ
b atk + bk +

So we get
ka0 )
=1 k(at + bt + ) )
= i*

RHS = ==

 abe

We can write it as
ak.bk.ck
abe
SN
Therefore, LHS = RHS.

ax — by by — ez cz — ax

(1it) LHS =

@+bhe—2) Brow—2  (c+rai—2

It can be written as

B ax — by by —cz cz — aw
Tt (ah—bk)  robk—ck)  (cra)ck—ak)
By further calculation

https://byjus.com

Ratio and Proportion



m BYJ U'S ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

The Learning App

o’k — b’k N b’k — Pk N 2k — a’k
(a+b)kla—b) (b+c)kib—c) (c+a)k(c—a)

Taking common terms

_ I;lfn:j — r’;i] N Iclft';nj — r:j] N k(c? — a?)
Ela2 —b2) k(b2 — 2 :

o

Sowe get

=1+1+1
=3
= RHS

Therefore, LHS = RHS.

17. Ifa/b =c/d = e/f prove that:
(|)(b2+d2+f2)(a + ¢ +e) (ab + cd + ef)?
(a® +c¢%)2  eb

TP O
(111]3_3+£+£_ = =g
b2 d2  f2 bd df df

. a+b c¢c+d c+f
(iv)bdf] Tt g+t ¢
Solution:

Consider
alb=c/ld=e/f=k
S0 we get
a=Dbk,c=dk, e="fk

(i) LHS = (b* + d? + ) (a® + c? + €9
We can write it as

- (bZ + d2 + f2) (b2k2 + d2k2 + kaZ)
Taking out the common terms

= (0% + d* + F) K (b° + o + F9)

S0 we get

- k2 (b2 + d2 + f2)

RHS = (ab + cd + ef)?

We can write it as

= (b. kb + dk. d + fk. f)°
S0 we get

= (kb? + kd® + kf?)

Taking out common terms
— kZ (bZ + dZ + f2)2

https://byjus.com
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Therefore, LHS = RHS.

I':r:,;j + |r:;j]|2
(b + d?)?

It can be written as

(1i)LHS =

B f:fj;jﬂ‘ﬂ—kdﬂﬂ‘ﬁ:lz
(b3 + d*)?

Taking out the common terms

R+ d))?
(b3 + d*)?

So we get

CkRP(Y - d?)?
(b + d?)?
= i°

We get
fﬁ s

p— ?

Sy

Therefore, LHS = RHS.

al r-g =
(1i1)LHS = 5] + z fﬂ
It can be written as
h2J2 2.2

- 2 + f 2

h= f
So we get
=k + &+ &

https://byjus.com
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2

= 3k~

(e e (e

It can be written as

bledk ke fk bk fk
=T T T

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

Sowe get
= k* + i + &
= 3k*
Therefore, LHS = RHS.
(iv)LHS = t';r{f[u—i_ b + ctd + 2 a f]“i
b d f
It can be written as
B bk+b di+d fh+f .
= bdf| T 7 ]
Taking out the common terms
blk+1) dik+1) flk+1),
= bef| b o il - f ]
S0 we get

=bdf (k+1+k+1+k+1)°
By further calculation

= bdf (3k + 3)°

=27 bdf (k + 1)°

RHS =27 (a+Db) (c+d)(e+f)
It can be written as

=27 (bk + b) (dk + d) (fk + 1)
Taking out the common terms
=27b(k+1)d(k+1)f(k+1)
S0 we get

=27 bdf (k + 1)°

Therefore, LHS = RHS.

18. If ax = by = cz; prove that

https://byjus.com
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b'e vy 2z bec ca ab
—t =t ==tz t+t=
VZ ZX Xy a b C
Solution:
Considerax =by=cz=k
It can be written as
x =kla,y =k/b, z=kl/c
2 2 2

ax= “ ze
tHs =29 =

Yz v Ty

Substituting the values

kz L,Z kz
_ a2 b 2
“EETEE T EE
bre oo ' h

et | k2

] e 2
—eteE Tt
be  ea  ab

Eobe kK oca K ab
= X -4 =X —+—X—

2 k2R T2 2T L2
Sowe get

be ca ab
~Z2Teta
= RHS

19. If 4, b, c and d are in proportion, prove that:
(i) (5a + 7v) (2c — 3d) = (5¢ + 7d) (2a — 3b)
(i) (ma + nb): b=(mc + nd): d
(iiiy@" + c*: (b* + d*) = a*c% b’d?
i ]az-i—ab ~ b*—2ab
v cZ+cd d?— 2cd
(a+c)® ala—c)?
(b+d)®  b(b—d)?
a?+ab+b? c?+cd+d?

]az—ab—l—bz_cz—cd—l—dz

(v)

(w1

https://byjus.com



[BYJu's

The Learning App

. a’2+hb* ab+ad-bec

(vii) 2+d bcted—ad
1 1 1 1
(v111]abcd[§ Tttt

Solution:

It is given that

a, b, ¢, d are in proportion
Consider a/b =c/d = k
a=b,c=dk

(i) LHS = (5a + 7b) (2c — 3d)
Substituting the values

= (5bk + 7b) (2dk — 3d)
Taking out the common terms
=k (5b + 7b) k (2d — 3d)

S0 we get

= k? (12b) (-d)

=-12bd K’

RHS = (5¢ + 7d) (2a - 3b)
Substituting the values

= (5dk + 7d) (2kb — 3b)
Taking out the common terms
=k (5d + 7d) k (2b — 3b)

S0 we get

= k? (12d) (-b)

=-12 bd k*

Therefore, LHS = RHS.

(i) (ma + nb): b = (mc + nd): d
We can write it as
i+ nb _me+ nd

b d
C'onsider
LHS — mbk + nb

b

Taking out the common terms

b{mk + n)
b

=mk+n

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
Ratio and Proportion

| =a® +b®+c? +d?
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me + nd

RHS =
d

It can be written as

mdk + nd
d

Taking out the common terms

d(mk +n)
fd

=mk-+n
Therefore, LHS = RHS.

(iii)(@@* + c*): (b* + d*) = a%c% b%d?
We can write it as
at =+ e ale?

b+ dt b2

(onsider
4 4
a + ¢
LHS = ———
bt 4 d4

Substituting the values
bR dE

I

Talking out the common terms

B k(b + dt)

(b + d)

= k!
RHS — a’c?
b2

We can write it as
‘[L,ZEJZI‘[L,ZL,EZ
e

= k!

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
Ratio and Proportion
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Therefore, LHS = RHS.

a2 + ab

(w)LHS = ¢ + cd

It can be written as

R+ bkb
k22 + dk.d

Taking out the common terms

kb (ke +1)
T Ek(k+1)
b?
42
b2 — 2ab

d?2 — 2ed

RHS =

It can be written as

B b2 — 2bkb
 d? — 2dkd

Taking out the common terms

bh=(1 — 2k
— (1 -2k
B b?
T2

Therefore, LHS = RHS.

. (a+ ue“:];j
We can write it as
(bl + dL‘]J
(b+ d)?

=i*

https://byjus.com
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. ala—c)?
RHS = b(h — d)?

We can write it as

 bk(bk — dk)*
(b —d)?

Taking out the common terms
_ bkAH(b— d)?

bbb —d)?

= k3

Therefore, LHS = RHS.

a? + ab + b®
wiLHS = X220
We can write it as
B b2k? + bh.b+ b2

b2k — bl b + b2

laking out the commaon terms

R+ k1)
TR —k+1)

So we get

We can write it as

B ﬂﬂf-‘j + dkd + uﬂ
 d2k2 — died + d2

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
Ratio and Proportion
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Taking out the common terms

d*(k* +k+1)
d? (k2 — k+1)

So we get

(k2 k1)
TR -k+1)

Therefore, LHS = RHS.

a’ + b2

(vit)LHS = TP

We can write it as

B B2 + b2
A2k 2

Taking out the common terms

b (k2 4+ 1)
d?(k?+1)
b

2

2
2

RIS — abh + ad — be
be + ed — ad

We can write it as

B bl.b + bk.d — b.dk
- bled + dk.d — bl.d

Taking out the common terms

k(b + bd — bd)

~ k(bd + d? — bd)
b

&

Therefore, LHS = RHS.

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
Ratio and Proportion
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(viti)LHS = ﬂ:t’,nr:nf[i + 1 + i? + %]
2

al B ol

We can write it as

1 1 1 1
= E;L‘.FJ.(IL‘.(I[W tot ot rf_z]

By further calculation

2,2 42 d? + d2k? + b2 + B2k2
5 b f | b2I2) ]
0 We ge

=d?(1+K)+b*(1+Kk)
=(1+K) (*+d?)

RHS = a% + b? + ¢ + d?

We can write it as

— b2k2 + b2 + d2k2 + d2
Taking out the common terms
=b? (K +1)+d* (K +1)

= (K +1) (b*+d%)

Therefore, LHS = RHS.

20. If x, y, z are in continued proportion, prove that:
(X +y)/ (y +2)° = Xz,
Solution:

It is given that

X, Y, Z are in continued proportion
Consider x/ly =ylz =k

S0 we get

y=kz

x=yk=kz x k= k’z

(x +y)?
LHS = — 2=
(y +2)?

We can write it as

Ratio and Proportion
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So we get

22k + 1)
I UEE

Il
o
[

RHS =

| =

We can write it as

=]

kz

[

]

— k

Therefore, LHS = RHS.

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

21. If a, b, c are in continued proportion, prove that:

pa®’ +qab+rb* a

pb? + gbc+1c?2 ¢
Solution:

It is given that

a, b, c are in continued proportion
2

)= (

pa® + qab + rl

pb? +gbc +rcz ¢

Consider a/b = b/c = k

S0 we get
a=bkandb=ck..... (1)
From equation (1)
a=(ck) k=ck?and b = ck

We know that

pa® + gab + rb®

LHS =
ph? + qbe + rc?

We can write it as

 plek®)? + q(ck®)ek + r(ck)?

plek)? + glck)e + re?
By further calculation

https://byjus.com
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- pr;zﬁ"'l + t]l't':zlfc;j + re?k?
N pctlk? + g2k + re?

Taking out the common terms

B ck? pk? + gk +r

c? [pffz +qgk +r

]

= |?

RHS = —

C

We can write it as
7
r:fc‘
C

= }?

Therefore, LHS = RHS.

22. If a, b, c are in continued proportion, prove that:
a+b a?b-—-c)

(”b+c_b%a—m
o1 1 1 a b C
(11]5 - ) - 3 b2c2 2 ciaZ Y ah?

(iii) a: ¢ = (@® + b%): (b + ¢%)

(iv) a’b’c® (@* +b* +c*) =b? (@* + b* + ¢*)
(v) abc (a+ b +c)® = (ab + bc + ca)®
(vij(@a+b+c)(@a—b+c)=a’+b’+c?
Solution:

It is given that
a, b, c are in continued proportion

S0 we get
alb=blc=k
. L. a+b
(i()LHS = '
h+ ¢

We can write it as

r:l‘z + ck
ck+c¢

Ratio and Proportion
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Taking out the common terms

_ckik+1)
oelk+1)
— i

L di(b—¢)
RS = bia —b)

We can write it as

(ck?)2(ck — )
(k)2 (ck? — ck)

Taking out the common terms

B Akte(k — 1)
 2R2ek(k — 1)

Sowe get

SRk — 1)
~ BBk —1)
—k

Therefore, LHS = RHS.

We can write it as
1 N 1 N 1
(ck2)d  (ek)d o
1 1 1

— L6 . facd S . o3

Taking out the common terms

1 1 1 1
=alEtEty
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RHS — "+h+

el oln?

We can write it as

cl? ek

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
Ratio and Proportion

- (ch)ic? . 2 ek?)? .

ck? ck c

- r:"l ;‘.2 + r;—'lff-'l + r:;lﬁ‘ﬁ

So we get

b Jod P AL

(ck2)2(ck)?

Taking out the common terms

I
SEtEtl

Therefore, LHS = RHS.

(iii) a: ¢ = (% + b?): (b* + ¢?)
We can write it as
{1 n? +{ 2

e b4 c2
We know that

R N

LHS = —= — =}~
. ¢
oa?+ b
RHS = b2 + 2

We can write it as

o I':r:Jfl‘zjl2 + Iff:ﬂ‘]z
(k) + 2

Sowe get
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r:zlfc"1 + r:z.'fc2
22+ o2

Taking out the common terms

AEA(k? 4+ 1)
A(kZ+1)
_ ﬂ‘z
Therefore, LHS = RHS.
(iv) a’b’c® (@* +b* +c*) =b? (a* + b* + ¢)

L"rjbl = ﬂzh‘zf'z(“-_ IIIJ_ Fr,," l'-l

We can write it as

So we get

F,5 5 50 549 9
= h=e* ach?e?  afhiAl
+ f=
al b o

By further calculation

I bl W Py
h=ct =as a-be

a2 h2 P

It can be written as

_ |:-('.I|'.|i3f""} II .’ (e ‘L_I!I:('.I- )2

T {ek?)? i (c “ = 2
el . Py :2.".-]:-'-.{3

T T G TE o2

On further simpli fication

r.E :_;!L.E :'31.‘:’-

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
Ratio and Proportion
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| [

R

—
I.*-"

RHS = FJ_E[rﬁ +bt s r:4]

We can write it as

1 . .
=2 E TS

—

So we get
1 . . .
= (k)2 [fr:ﬂ‘zjj_l + ['r:fcj'l + r:'l]

By further calculation

. gy :
= EIE) [r:_l.ﬁ‘s + it + r:'l]

Taking out the common terms

-1

= 2;“ (kS + k1]

Ty
l\-'i

= [i+£4+£]

—
I.*-'i

Therefore, LHS = RHS.

(v) LHS =abc (a + b +¢)®
We can write it as

=ck® ck. ¢ [ck? + ck + c]?
Taking out the common terms
=K c(k+k+ 1))

S0 we get

=K K +k+1)°
=c® K (K +k+1)°

RHS = (ab + bc + ca)®

We can write it as

= (ck® ck + ck. ¢ + c. ck?)®
S0 we get

— (02k3 + CZk + C2k2)3

— (C2k3 + C2k2 + CZk)S

Taking out the common terms
=[c*k (K + k + 1)]P

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
Ratio and Proportion
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=3 (K + k + 1)
Therefore, LHS = RHS.

(vijLHS=(@+b+c)(a-b+c)
We can write it as

= (ck® + ck + ¢) (ck® — ck + ¢)
Taking out the common terms
=c(K+k+1)c(K-k+1)
=c?(K+k+1) (K-k+1)

So we get

=c?(k*+ K +1)

RHS=a’+ b’ + ¢’

We can write it as

= (ck®)® + (ck)® + ()’

So we get

=c%k* + ¢k + ¢?

Taking out the common terms
=c?(K'+ K+ 1)

Therefore, LHS = RHS.

23. If a, b, ¢, d are in continued proportion, prove that:
i a+b%+c® a

} b% +c¢% +d3 d
(if) (@° - b%) (¢ - d*) = (b* - ¢?)?
(iiiy (@a+d) (b +c)—(a+c)(b+d)=(b-c)?
(iv) a: d = triplicate ratio of (a — b): ﬂg— c)

a— a—c., .d-—
) =
Solution:

It is given that

a, b, ¢, d are in continued proportion
Here we get

alb=blc=c/ld=k

c=dk, b=ck=dk.k=dk?
a=bk=dk*. k=dk®

ad + b3+ o?
(4) b4+ o3+ 3

We can write it as

(AR + (dR2) + (dk)?
o {dk2)3 & (dR)P + B

So we get
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B+ S+ R
d3 kb + B3 4 3

Taking out the common terms
R+ R )

d* (kS + kP + 1)
= k*

a  dk? 3
=3=7 ="

Therefore, LHS = RHS.

RHS

(ii) LHS = (a* - b (c* - d?)
We can write it as

= [(dk®)® - (dk*)*] [(dk)® - d”]
By further calculation

- (d2k6 o d2k4) (d2k2 _ d2)
Taking out the common terms
=d%k* (K- 1) d? (k*—1)

— d4k4 (k2 _ 1)2

RHS = (b? - ¢?)?

We can write it as

= [(dk®)? - (dk)?T?

By further calculation

— [d2k4 _ d2k2]2

Taking out the common terms
= [0 (- 1)]°

— d4 k4 (k?_ _ 1)2

Therefore, LHS = RHS.

(i) LHS=(@+d)(b+c)—(a+c)(b+d)
We can write it as

= (dk® + d) (dk® + dk) — (dk® + dk) (dk® + d)
Taking out the common terms
=d(K+1)dk (k+1)—dk (K +1)d (K +1)
By further simplification

=d’k (k+1) (K +1)—d’k (K +1) (K +1)
S0 we get

=k (K + K+ k+1-k'—2k*—1)

= d’k (K® - 2Kk? + k)

Taking k as common

= d?K? (K — 2k + 1)

= d?k? (k- 1)°

RHS = (b —c)?

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
Ratio and Proportion
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We can write it as

= (dk® — dk)®

Taking out the common terms
= dK? (k- 1)°

Therefore, LHS = RHS.

(iv) a: d = triplicate ratio of (a— b): (b —c) = (a—b)*: (b —c)®
We know that .
L

LHS =a:d = -
d

It can be written as

e
il
= i
o (a=10b)?
RHS = (b —e)?

We can write it as

(dk* — dk?)?

—{dk? — die)?

Taking out the comimon terms

rf;jl‘ﬁ(ﬂ‘ . 1]3
rf;jl‘;j(l‘ _ 1]3

= )?

Therefore, LHS = RHS.

Y ; ' f = " S
792 P (s U A Y o B S .
: b C fi

We can write it as

di — dit M“—ﬁ@_fﬁ—ﬂl d —dk ,
& @z ! di: T dk?

Taking out the common terms

Ratio and Proportion
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B f;m—"’m- -1) dk(F¥ =1),,

A1 =) dil=k).,
| - | B

d: T — T T
B.’f _III.‘”-'H" r ealculation

(-1, 1-E -k,

- |
T " I 12
Taking LOCM we get

= (k{k=1)+

Y e 1 N I (i § NS (16 o) [ ey
= { T )* — I 3 )

Sawe gef

EL S 1= DRy [ D B _I,-_I.*'"—-J,—f.'_l._,

= I ) =1 12
[.I'.-:L L H'.’ {—J’.-:" €T ”2
TR T
(3 —1)2  (1— k)2
SE 12 =T A

On further simpli fication

1, 1
= (- )
We et

(% — 1)2(k2 = 1)
= e

. @ J‘ J‘
RHS = |:ﬂ, — ﬂ!]_'lf—.) — F—.:,,]
(S -

We can write it as

= (di® — d)?(

l )
212 A
So we get
k2 —1

d2i:? )
(k* — 1)%(k* — 1)
I

Therefore, LHS = RHS.

= d*(k* - 1)%(

https://byjus.com
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EXERCISE 7.3

1. Ifa: b ::c:d, prove that

(_]234—5]3 2c +5d

1 =

2a—5b 2c — 5d

i,”].'_")au—l— 11b  5a —11b
"ser11d  5c— 11d

(iii) (2a + 3b) (2c — 3d) = (2a - 3b) (2c + 3d)
(iv) (la + mb): (Ic + mb) :: (la—mb): (Ic — mb)
Solution:

(i) We know that

Ifa:b:: c:dwegeta/b=c/d

By multiplying 2/5

2a/5b = 2c/5d

By applying componendo and dividendo
(2a + 5b)/ (2a— 5b) = (2c + 5d)/ (2c — 5d)

(if) We know that

Ifa:b:: c:dwegetab=c/d

By multiplying 5/11

5a/11b = 5¢/11d

By applying componendo and dividendo

(5a + 11b)/ (5a — 11b) = (5c + 11d)/ (5c — 11d)
Now by applying alternendo

(5a + 11b)/ (5¢c + 11d) = (5a — 11b)/ (5¢c — 11d)

(iii) We know that
Ifa:b::c:dwegetab=c/d

By multiplying 2/3

2a/3b = 2¢/3d

By applying componendo and dividendo
(2a + 3b)/ (2a—3b) = (2c + 3d)/ (2c — 3d)
By cross multiplication

(2a + 3b) (2c — 3d) = (2a - 3b) (2c + 3d)

(iv) We know that

Ifa:b:: c:dwegetab=c/d

By multiplying I/m

la/mb = Ic/md

By applying componendo and dividendo
(la + mb)/ (Ila— mb) = (Ic + md)/ (Ic — md)

Now by applying alternendo
(la + mb)/ (Ic + md) = (la— mb)/ (Ic — md)
S0 we get

(la + mb): (Ic + md) :: (la—mb): (Ic — md)

2.

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
Ratio and Proportion

https://byjus.com



m BYJ U'S ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

The Learning App

5 _

X+ 7y = ox T}F. show that X
ou+Tv  du—Tv Y
(__]83—513_8&4—5]3 thta—c
W8c—5d  Bcrbnad POVEMM LT
Solution:

(i)If

<l

Lor+ Ty dr —Ty
i =
o+ Tu u — Ty

By applying alternendo

b +Ty  du+v
Sa— Ty  Hu—Tu

Now by applying componendo and dividendo

S+ Ty +de—Ty  Su+Tv+du—Tu
Sz + Ty —dr+Ty du+Tv—du+ T

By further calculation
10z 10u

4y 4o

10
Dividing by —
LY

I i

y v

Therefore, it is proved.

. 8Ba —5b ~ Ba + 5b

(ii)

" S8c—hd  8c+ hd

By applying alternendo

8a + db B 8c + dd
82 —5b 8¢ — 5d

Now by applying componendo and dividendo

8a + bbh + 8Ba — db B Re + bd + Be — hd
8a+ 5b—8a +5b  8c+ 5d — 8c + 8d

Ratio and Proportion
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By further caleulation

l6a l6e

106 10d
16
Dividing by —
inding Oy T

(L f,'

E:d

Therefore, it is proved.

3. If (4a + 5b) (4c — 5d) = (4a - 5d) (4c + 5d), prove that a, b, c, d are in proportion.

Solution:

It is given that

(4a + 5b) (4c — 5d) = (4a — 5d) (4c + 5d)

We can write it as
4a + 5b e+ o

da —5b  4de — 5d

By applying componendo and dividendo

da + 5b+ 4a — 5b

B 4c + 5d + 4c — 5d

4a + 5b — 4a + 5b

So we get
Sa  Ba
106 100

5
Dividing by —
iwiding by 0

i i

E:d

Therefore, it is proved th

" 4e+ 5d — 4e + 5d

at a, b, ¢, d are in proportion.

4. If (pa + gb): (pc + qd) :: (pa—qgb): (pc —qd) prove that a: b :: c: d.

Solution:

It is given that

(pa + qb): (pc + qd) :: (pa — qb): (pc — qd)

We can write it as

https://byjus.com
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pa+qgb  pa—qgb

pe+qd  pe—qd
pa+qb  pe+qd
pa —qgb  pc—qd

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

By applying componendo and dividendo

pa + gh +pa—qgb

pe + qd + pe — qd

pa + gb — pa + gb
So we get
2pa 2pc
2qb  2qd
C . 2p
Dividing by —
! 2

i e

E:d

pe + gd — pe + gd

Therefore, it is proved that a: b :: c: d.

5. If (ma + nb): b :: (mc + nd): d, prove that a, b, ¢, d are in proportion.

Solution:

It is given that

(ma+nb): b :: (mc+ nd): d
We can write it as

(ma + nb)/ b =(mc +nd)/d
By cross multiplication
mad + nbd = mbc + nbd
Here mad = mbc

ad =hc

By further calculation
a/b=c/d

Therefore, it is proved that a, b, c, d are in proportion.

6. If (11a* + 13b?) (11c® — 13d?) = (11a” — 13b?) (11c¢* + 13d?), prove that a: b :: c: d.

Solution:

It is given that

(11a° + 13b%) (11c® — 13d?) = (11a° — 13b?) (11c® + 13d?)

We can write it as

https://byjus.com
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1la? + 1302 11?2+ 1342

11aZ — 1302 11¢2 — 1342

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
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By applying componendo and dividendo

1la* + 13b% + 11a® — 13b*  11c* + 13d” + 11c¢* — 13d°

11a? + 13b2 — 11a? + 13b

So we get

112 + 13d2 — 112 + 1342

Therefore, it is proved that a: b :: ¢: d.

7.1f (a+3b+2c+6d)(a-—3b-2c+6d)=(a+3b-2c-6d)(a-3b+2c-6d), prove thata: b:: c: d.

Solution:

It is given that

(@+3b+2c+6d)(a-3b—2c+6d)=(a+3b-2c-6d)(a—3b+2c-6d)

We can write it as

a = 3 4+ 2c <+ 6Gd o+ 3b— 2¢— 6d

a—3b+2c —6d . i — 3 —2c 4+ 6d

Applying alternendo

a+ 3h+2c+ 6d a—3h+ 2 — Gd

a+30—2—6d a—3b—2:+6d

By applying componends and dividendo

-3+ 2r 4+ BGdda+3b—2c—6d _a- 3b+2c—6d+a—3b—2c 4 6d

a+3+2c+6d—a—3b+2c+6d a—3b+2c—6d—a+3b+2c—6d

By further calculation

20a+3b)  2{a—3b)

22c+6d)  2{2c— 6d)

Dividing by 2
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Dividing by 2

a+ab a—3h

¢ +6d  2¢— 6d

By applying alternendo

[ .'ih 2! T ﬂll’lF

a—23b 22— 6d

Again applying alternendo and dividendo

a=+=3b+aqg—3h Qe+ Gd + 20 — Gil

a+3b—a+3b 2c+6d—2c+6d

So e e 1

2n e 2r

6b  12d  6d

2
D”'.rth:“_rlf f.ly '-
b

=
-

Therefore, it is proved that a: b :: c¢: d.

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

8.

If x = 2ab find the value of nap xi b.
a+ x—a x-—Db

Solution:

It s given that

Qab
7=
a+h
T 24
i i+ h

Jr_fu' ffﬂﬂl"_ﬂ_ﬂ”_{]’ r't’.ill‘]‘]'i'ilril‘l‘l'n"iilt;d FH‘]‘r!l n;H'.HJIr H‘ﬁrril

r+a 2h+a+b b+ n
= = veeresl 1)

*r—an W—a—h b—a

Similarly

T 2a

h i - ;}

.!?ff I'fp‘.{-’f_ﬂ,h’fi':!lf I"f]n"]'l‘.ti'fl‘!h"ﬂrlr-l'} rmf.!r h’fll".ffl!lf'”fffl

https://byjus.com
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r+b 2at+ta+h Jat+ b

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

.a'uf} ',_Er:-n—i: r:-h - ]

Now rrrfrfmy bath the ¢ quations

r+n ax+h B b+a 3a+b

r—a z—b b—a ag—b

By fﬂr}'”ﬂ'r calculation

&L - -:j!i 3“’ - IFF
" a—b  a—b

Sowe get

== 3b+3a+b

- a—h

) 20— 2h

oL - If.f
Taking 2 as common
=2(a—b)/ (a—b)
=2
9. b b
8a X+4a x+4
If x = find the value of
a+ x—4a x-—4b

Solution:

It s given that

RBab

a+h
T 24

da a4+ b
Jr_fu rrppf_i;”i'_lj I"t'.ill‘]‘fi'ilrl‘l‘l'n"ilt;ﬂ ﬂ”‘ﬂl n;H'.Hllr ”‘ﬁrril

z+4a 2b+a+b 3b+a

r—4a 2Ww—a—> = bh—a

Similarly

T 2a

E-_n—-—h

.!?ff I'fp‘.{-’f_ﬂ,h’fi':!lf I"f]n"]'l‘.ti'fl‘!h"ﬂrlr-l'} rmf.!r h’fll".ffl!lf'”fffl

r+ b a 2at+tath B Ja+b (2)

x—b DZ2a—a—->b a—>b""

https://byjus.com

Ratio and Proportion



Now rr;flrff'n_u hath the equations

BYJU'S

The Learning App

r+4da T+ 4h B
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3b+a Ja+b

r—4a z—4b

FJ—H' H'—Ii-i

By further calculation

3a+b

i+ 3b

H—Irl

So e et

—a—3b+3a+b

H—Ir.l

B a—h
20— 20
a—1b

Taking 2 as vommaon

= 2(a—b)/ (a—b)

=2
10.

Ifl"

. 4VE
CV2+4/3

Solution:

It is given that

446

R E

We can write It as

4243
NG IRNE

Here

X

24/3

V2 \2+43

Bv applving componendo and dividendo
x+ 22 23 +Z2+43

;E+2‘/§+;ﬂ+2\/§
;E—Eﬁ ;H—zﬁ

find the value of

x—=242 23-42-13

By further calculation

x+242  3EIH2

x-242 W32 T

6]
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Similarly
X 24/2
243 V2+43

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
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Bv applving componendo and dividendo

X+ 23 22T +2+43
x =243 2/2-2-43
By further calculation

x+2v3  3/Z+/3
x—24/3 Y-

- 2)
By adding both the equations

x+ 232 x+243 33442

32 +4/3

f_ 2 x—2v3 V342 -

We can write It as

C33+42 3W2+43

T B-V2 B3-42
So we get
33 +42-342-143
- V3-42
_W3-242
342
Taking out 2 as common
_ 2(v3-/2)

V3-42
=2
11.

[36x+1+64/

Solve ﬁurx:u =9

V36x+1-6x
Solution:

It is given that

VZex+ 1+6vx .
VI6x+ 1—6vx

VZ—4/3

https://byjus.com
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By applving componendo and dividendo

V3B + 1+6Vx+3bx+1—-6Vx 9+1
V3ex+1+6yx—36x—14+6vx 9—1

By further calculation

24/36x +1 10

124/x 8
So we get
v36x+1 5

Vx4

Bv squaring both sides

36x +1 25
36x 16
By cross multiplication
36x x 25 =16 (36x + 1)
900x = 576x + 16
900x —576x = 16
S0 we get
324x =16
x = 16/324
X = 4/81

12. Using properties of properties, find x from the following equations:
VZ-a+Z+x 3

1) — (——
Y2—x—2+x

o Va4 x—10 5
(i) — —— =7
Vx+4—/x-10 2

oWl l-x

Yl+ax—/1—x b

. V12x+1++4/2Zx-3 3

1‘ | P a— | ra— -
Y12x+1—-+/2x-3 2

Jx+4/0x2 45
oI _ g

3x—/9x2+5

| — |
. Ya+x+yao—x C
(Y[}z = —
Yat+tx—a—x d
Solution:

https://byjus.com

Ratio and Proportion



m BYJ U'S ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

The Learning App

A2—r+\2+x _
mv’?—;ﬂ—\/?—k;n =9

By applying componendo and dividendo

V2—z+vV2+z+vV2—2—V2+2 3+1

VZi—rz+2rr—\2Z—z+2+x 3-1

On further calculation

b | B2
Il
YN

]
T‘ (] I R
==

=] 2

24+

By squaring on both sides

-2

— 4

242 1

By cross multiplication
8+4x=2-x

S0 we get
4x+x=2-8

vao+4+xz— 10 B
ver+4—+r— 10 N

By applying componendo and dividendo

—

1 J:jl

b2 | 2

*,/fi“-l—‘-l-l—ifi!"—lﬂ-l—vfl"#—-l—\/i"—lﬂ

o
_|_

«,,/;n—l—il—l—af;ﬂ—lﬂ—x/;ﬂ—i—él—i—x/;n—1D:

On further calculation

2vr+4

T
2z —10 3

v+ 4 o T
v —10 3

By squaring on both sides

https://byjus.com
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x+4 49
r—10 O

By cross multiplication
49x — 490 = 9x + 36
49x — 9x = 36 + 490

So we get
40x = 526
X = 526/40
X =263/20
(i) VI+z+ J1—x 7 - i1
: 1”. 1 -— T . l‘.l

By applying componendo and dividendo

Vi+z+vl—-z+V1i+z—-V]1—-=2 a+b

A+e+il—a—Are+ll—2 a—b

On further calculation

Ex-ﬁ_n'—h
2 -ﬁ_n—h
Vi+az a+b
gﬁ_r;—r’:

By squaring on both sides

l+z (a+b)?

l—x (a—b)2

By applying compenendo and dividendo

l+z+1—2a {a +b)2 + (o — hy?

l+z—1+a (a+b)%2—(a—b)?

By further calculation

2 :.;_"I_rr'!3 -+ |I',_.’_'|
.]_: - dalb

l a* + b

T 2ab

So we get

Ratio and Proportion
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2ab

P = —
as + b2

. 3
(iv) =—
Vv12x +1 — /22— 3 2
By applying componendo and dividendo
V122 + 1+ V22 -3+ V120 +1— 22 -3 3 +2
VI2Zz + 1+ v22 -3 — V122 + 1 +22 -3 3-2

On further calculation

212z +1
F
m—

By squaring on both sides

t\:l
|—'|r_J|

D
1

By cross multiplication
50x - 75=12x +1
50x —12x=1+75

S0 we get

38x =76

X=76/38=2

( ]3;i!’!-|—v9;i!’!2—5
! =
3r — A% Q;EE — 5

By applying componendo and dividendo

Jr 4+ 922 — 5+ 32 — 922 -5 a+1
3;1?4-1.!9;1?2—-—3;1?4—\,!9;112—5 b—1

On further calculation

—]

5;1‘!? o 5

2.0z —5 4
3;1? o 3
922 — 5 2

https://byjus.com
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By squaring on both sides

02 0

0p2 — 5 4

By cross multiplication
81x° — 45 = 36x°

81x° - 36x* = 45

S0 we get

45x2 =45

x*=1
+1
1,-1

Verification:
()Ifx=1

3x1+yOx1-5 3++4
3x1—vIx1—5 3—+4

So we get

3+ 2
—2

[ulh]

— |

Hence, x = 1.

(i) If x = -1
—1)+49x(-1)2-5 -3+,09-5
—VIx(=12-5 -3-+0-5

By further calculation

_ —3+v4
== 7
So we get
=3 +12
—3—2
—1
-5
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Here 1/5 #5/1
X = - 1 is not the solution

Therefore, x = 1.

(v )a/a—i—r-l—afa—r o
V’a—l—r—v"n:—r_d

By applying componendo and dividendo

«/r:,+;r:+a/r:,—.-r:—|—«/a—|—.-r:—«/a—;r: -

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

c+d

«/r:,+;r:+a/r:,—.-r:—«/a—i—;r:—kafa—;r: N

On further calculation

2va+x c+d
2

\a r_r.—ri
va+ax c+d

a—x ©c—id

By squaring on both sides

a+z  (c+d)?
a—z (c—d)?

By applying componendo and dividendo

a+zr+a—z [(c+d)?+ (c—d)?

at+z—at+z (c+d)?—=(c—d)?

By further calculation

20 2(c? +d?)

20 ded
a c2+d?
x  2ed

By cross multiplication

z(c* + d*) = 2aed

2ard
c? 4 d?

T =

13. Using properties of proportion solve for x. Give that x is positive.

35{—!— vgxz—:ﬁ

Ix —vVIx2 -5

Solution:

=95

https://byjus.com
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3r + vg;ﬂz — 5
3r — 1.,#9;112 — A

—|

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

By applying componendo and dividendo

3;E+V9;EE—5+3;E—VQ;EE—5

32+ Vo —5 -3z + Vo5

On further calculation

b ]
24/9x* —5 4
3r 3

VorZ —5 2

By squaring on both sides

g;ﬂg 9

0x2 —5 4

By cross multiplication
81x° — 45 = 36x

81x° — 36x° =45

S0 we get

45x% = 45

x*=1

x==x1

x=1,-1

Verification:
(HIfx=1

3x1+vIx1-5_ 3+V4
3x1—+vIx1—5 3—+/4

So we get

ok ]

+2
—2

[l BLL I

Hence, x = 1.

14. Solve

https://byjus.com
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1+x+x*  62(1+x)

1—-x+x2 631 —x)
Solution:

1+ z 422 62(1 +;Ej
1 —z + a2 63(1 —;E]

We can write it as

(1—z)(1+z+a2%) 62
Ifl-l—.'iﬂjlfl—;i!? +;i!12j _ﬁ
(1+2)(1—z+a2?) 63
1—2)(l+z+22) 62
1+a2* 63
1—.'.21;j _ﬁ

By applying componendo and dividendo

1428 +1— a2 63 +62
l+ad —1+a% 63 —62

On further calculation

15. Solve for x:

a—x
16( )? =

a+x a—x
Solution:

a+x

t—aTr.g a+r

15(
i+ @ (it — &

We can write it as
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a + T a -+, g

* =16

i — .r i — .
-+ T, . }
(— =)' =16 = (£2)*
a — .
Here
a—i—;ﬂ:iz
i —

(1 + 2
rfer= =2

i — T 1

By applying componendo and dividendo

n+ar+a—x 2+1

u—i—.—n—a—i—.—n_g—l

On further calculation

2a 3
2x 1

el

a3
M 1
S0 we get
3X=a

x=al3

i+ @ -2
e

fn— @ 1

By applying componendo and dividendo

a+xr+a—mx —2+1

a+r—a+x -2 —1

On further calculation

2a B —1
2¢ —3
a 1

MM - 3
S0 we get

X =3a

https://byjus.com
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Therefore, x = a/3, 3a.

16.
-1
If x = vatx+ya , using properties of proportion, show that x> —2ax+1=0
va+1l—+ya—1
Solution:

It is given that
_Yatz+va-—1

n =
va+1—+ya—1

We can write it as

r+1 2va+1
x—1 _21,.-"'&_1

By applying componendo and dividendo

(x +1)2 a+1

(x—1)2 a-—1

On further calculation

(z+1)°+ (-1 2
(;E+ 1]2 — (P — 1]2 i 2

By applying componendo and dividendo

22+ 1+ 204+ 22+ 1 — 22
22 +14+20—a2 —1+22

(L

So we get

2a% + 2

—=a
4

Taking out common terms

2(x? + 1)
4

;E2 +1 B

=

=

2

We get
2ax=x>+1
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x> —2ax+1=0

Therefore, it is proved.

17.
2. 1,2 2 2 2
. +b* + —b L. 2
Givex = :jaz ™ jaz = use componendo and dividendo to prove that b? = %
a“ + —ya®— x
Solution:

z  Val + b+ Ve -1
1 Va2 £ b2 — a2 — b2

By applying componendo and dividendo

r+1 Vaz+ b2+ a2 — b2+ e b2 — el =12
=1 VEFPR+vVaZ -2 -V + 02+ Va2

On further calculation

By squaring both sides

(z+1)% o+
(& —1)2 o —p?

Expanding the equations

2 +1+2¢ a2 +10?
a2+ 1 -2 a—b?

By applying componendo and dividendo

el e 2?1l - 2 B a?+ b2+ a =12
2+ 1+2r—22—1+20 a2+02—a2+ 02

So we get

(=]

20 + 2 2a

4z 2h2

Taking out common terms

4z 2h2

2(x +1) 2a?
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7 - >
e+ 1 i1
2r b2

So we get

7
2ax

b= —
s+ 1

18.
a®+ 3ab® 63

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
Ratio and Proportion

Given that —————— = —. Using componendo and dividendo find a : b.

b® + 3a?b 62
Solution:

It is given that
a’ + 3ab® 63

B3+ 3a2h 62

By applying componendo and dividendo

a’ + 3ab? + b+ 3a°h 63 + 62 125

ab + 3ab? — b* — 3a2h 63 — 62

On further calculation

(a + b)?

_ (D3

(a —b)3 {l]
So we get
(a+0b)

=5
(a —b)
By cross multiplication
a+b=5a-5b

We can write it as
5a—a-5b—-b=0
4a-6b=0
4a=6b

We get

a/b = 6/4
a/lb=3/2
ab=3:2

https://byjus.com
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x5+ 12x B v+ 27y
6x2+8  9y2+27
Solution:

Itis giventhat
o+ 12 Yt + 2Ty

622 +8 Oy + 27

By applying componendo and dividendo

a® + 120+ 622 +8 P + 2Ty + 9y* + 27
3 + 122 — 622 — 8 N y‘j—I—ETH— Qyz — 27

On further calculation

(z+2)° (y+3)°

w28 " (3P

We can write it as

(2o (L
x— 2 y—3
So we get
;n+2_y-|—3
r—2 y—3

By applying componendo and dividendo

r+2+x—2 y+3+y—3
;H+2—;H+2_y+3—y+3

By further calculation
2x/4 = 2yI3

x/2 =yl3

By cross multiplication
xly =213

Hence, the required ratio x: y is 2: 3.

. Using componendo and dividendo find x : y.

20. Using the properties of proportion, solve the following equation for x; given

x®+3x 341
3x2+1 91
Solution:
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It is given that
x’ + 3z 341

3x2+1 91

By applying componendo and dividendo

@’ +3z+32"+1 341491
3+ 3z —3x2—1 341 — 91

On further calculation

2’ + 322 +3z+1 432 216
@b —322+3x— 1 250 125

We can write it as

(z +1) _ 216 {gjﬂ
(x—1)% 125 '5

Sowe get

;ﬂ+1_
;E—l_

[kt Ry

By cross multiplication
6X—-6=5x+5
6X-5x=5+6

x=11

21.

If X+¥  y¥y+z  Z+X

ax +by ay+bz az+bx
Solution:

- 2
. prove that each of these ratio is equal to - unlessx +y+z =0.

It is given that

r+y oyt It
ar +by ay+bz  az+ bz

By addition

B r+ytyt+r+z+rx
ar + by + ay + bz + az + bx

By further calculation

https://byjus.com
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2{x +y + z)
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" 2(a+ b)+yla+b)+ z(a+b)

Sowe get

2 +y+ z)

- (a+b)(z+y+2)

2

a+b
Ifx+ty+z#0

Therefore, it is proved.
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CHAPTER TEST

1. Find the compound ratio of:
(a+b)?% (a—b)?

(a>—b?): (a* + b?)

(a*-=b": (a+hb)*

Solution:

(@ +b)% (a—b)?
(a® —b?): (a% + b?)
(@ —b?): (a+h)*
We can write it as
(a+b)? =0 at—b!

(o —b)? “Zre (a+b)?

By further calculation

_ (a + b)? y (a+b){a—b) y (a® + b*)(a +b)(a— b)

(a — b)2 a? + b? (a+b)4
So we get
_!

1
=1:1

2. 1f (7p + 30): (3p—2q) =43: 2, find p: q.
Solution:

It is given that

(7p +3q): (3p—2qg) =43: 2
We can write it as

(7p +3q)/ (3p —2q) = 43/2
By cross multiplication
129p — 860 = 14p + 6q
129p — 14p = 6q + 86q

S0 we get

115p = 92q

By division

p/q =92/115 = 4/5

Hence, p: q=4:5.

3. Ifa: b=3:5, find (3a + 5b): (7a - 2b).
Solution:

It is given that
ab=3:5
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We can write it as
a/b =3/5

Here
(3a + 5b): (7a—2b)

Now dividing the terrps by b
L

)
Ix—+H:3x--—2
b b

a
Substituting the values of 7
)
3 3
I3X —+D:3 X - —2
5 5

By further calculation

(z+5): (5 —2)

Taking LCM

9+25 2110

1)

[k |

So we get

34 11

2 09

Here
(3a +5b): (7a—2b)=34: 11

4. The ratio of the shorter sides of a right angled triangle is 5: 12. If the perimeter of the triangle is 360 cm,
find the length of the longest side.
Solution:

Consider the two shorter sides of a right-angled triangle as 5x and 12x
So the third longest side

= \/(51"]2 + (12;33]2

= /2522 + 14442

=+ 169x2
=13x

It is given that
5x + 12x + 13x = 360 cm

https://byjus.com



m BYJ U'S ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

The Learning App Ratio and Proportion

By further calculation
30x =360

We get

x =360/30 =12

Here the length of the longest side = 13x
Substituting the value of x

=13 x12

=156 cm

5. The ratio of the pocket money saved by Lokesh and his sister is 5: 6. If the sister saves Rs 30 more, how
much more the brother should save in order to keep the ratio of their savings unchanged?
Solution:

Consider 5x and 6x as the savings of Lokesh and his sister.
Lokesh should save Rs y more
Based on the problem

(5x + y)/ (6x + 30) = 5/6

By cross multiplication

30x + 6y = 30x + 150

By further calculation

30x + 6y — 30x = 150

S0 we get

6y = 150

y =150/6 = 25

Therefore, Lokesh should save Rs 25 more than his sister.

6. In an examination, the number of those who passed and the number of those who failed were in the ratio
of 3: 1. Had 8 more appeared, and 6 less passed, the ratio of passed to failures would have been 2: 1. Find
the number of candidates who appeared.

Solution:

Consider the number of passed = 3x
Number of failed = x
So the total candidates appeared = 3x + X = 4x

In the second case

Number of candidates appeared = 4x + 8
Number of passed = 3x — 6

Number of failed =4x +8 -3x +6=x+ 14
Ratio=2:1

Based on the condition
(Bx—6)/ (x+14)=2/1
By cross multiplication

3Xx—-6=2x+28
IX—-2x=28+6
x=34
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Here the number of candidates appeared = 4x =4 x 34 = 136

7. What number must be added to each of the numbers 15, 17, 34 and 38 to make them proportional?
Solution:

Consider x be added to each number
So the numbers will be

15+ x,17 +x,34 +xand 38 + x
Based on the condition

(15 + x)/ (17 + x) = (34 + x)/ (38 + X)
By cross multiplication

(15+X%) (38 +x) = (34 + X) (17 +X)
By further calculation

570 + 53x + x> = 578 + 51x + X
S0 we get

x? +53x — x? —51x = 578 — 570
2Xx=8

Xx=4

Hence, 4 must be added to each of the numbers.

8. If (a+2b+c), (a—c)and (a—2b + c) are in continued proportion, prove that b is the mean proportional
between a and c.
Solution:

It is given that

(a+2b+c), (a—c)and (a— 2b + ¢) are in continued proportion
We can write it as

(@+2b+c)/(a-c)=(a—c)/(a—2b+¢c)

By cross multiplication

(a+2b+c)(a—2b+c)=(a—c)?

On further calculation

a®—2ab + ac + 2av — 4b® + 2bc + ac — 2bc + ¢® = a* — 2ac + ¢?
S0 we get

a?—2ab +ac + 2ab— 4b*+ 2bc + ac — 2bc + c>—a? + 2ac —c2=0
dac—4b*=0

Dividing by 4

ac—b*=0

b2 = ac

Therefore, it is proved that b is the mean proportional between a and c.

9.1f 2,6, p, 54 and g are in continued proportion, find the values of p and g.
Solution:

It is given that

2, 6, p, 54 and g are in continued proportion
We can write it as

2/6 = 6/p = p/54 = 54/q
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(i) We know that

2/6 = 6/p

By cross multiplication
2p =36

p=18

(if) We know that

p/54 = 54/q

By cross multiplication

pg =54 x 54

Substituting the value of p
q=(54 x54)/ 18 =162

Therefore, the values of p and q are 18 and 162.

10. If a, b, ¢, d, e are in continued proportion, prove that: a: e = a*: b*.
Solution:

It is given that

a, b, c, d, e are in continued proportion
We can write it as
alb=blc=c/d=dle=k

d=ek, c=ek’ b=ek®anda = ek’

Here

LHS = ale
Substituting the values
=ek/ e

= k4

RHS = a*/b*
Substituting the values
= (ekh)Y (ek®*

S0 we get

— e4k16/ e4k12

— le— 12

=K

Hence, it is proved that a: e = a*: b*.

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

Ratio and Proportion

11. Find two numbers whose mean proportional is 16 and the third proportional is 128.

Solution:

Consider x and y as the two numbers
Mean proportion = 16

Third proportion = 128

xy = 16

Xy = 256

Here

x=256/y .....(1)
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y/x = 128
Here
X=y%128 ....(2)

Using both the equations
256/y = y*/ 128

By cross multiplication
y® = 256 x 128 = 32768
y3 — 323

y =32

Substituting the value of y in equation (1)
X = 256/y

S0 we get

x =256/32=8

Hence, the two numbers are 8 and 32.

12. If g is the mean proportional betweenlp and r, prove that:

1
p’-3¢* +r’=q' (5 -5+ 5)
P q r
Solution:

It is given that
g is the mean proportional between p and r

q°=pr
Here
LHS =p*-3q° +
We can write it as
=p®—3pr+r
.1 3

RHS = ¢'(5 — = +

i i r

We can write it as

.

7)

9.9, 1 3 1
=(q7) (F 7 + r_g]
Substituting the value of g

,, 1 3 1
(pr) (? - f; ﬁ]
Taking LCM

@ @

r° — 3pr + p*

=P (—5t
p2r2

Ratio and Proportion
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get

=r? - 3pr + p?

Here
LHS =

Theref

RHS

ore, it is proved.

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
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13. If a/b = ¢/d = e/f, prove that each ratio is

3a? — 5c? + Te?

o

(i)]

2a% + 5¢® + 7e®

3b? — 5d? + 7f*

= [

2b3 + 5d3 + 7f3]

Solution:

It is given that
alb=c/d=elf=k

So we

get

a=k,c=dk,e="fk

of

3a? — 5e? + Te?
302 — 5d? + Tf*

Substituting the values

302k — 5d2k? + 722

|

Taki

3h? — 5d? —Tf2

ng k as common

B k\/mﬁ — 52 + T2

—k

Theref

(id)[

3b% — 5d” + 7f*

ore, it is proved.

- 2ad + 5¢% + Tl L

o a8 + 7 fﬂ]'

Substituting the values

230 + 5dP kS + ?fdﬁ';j

=

E

20% + 5d* + Tf3
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Taking k as common

B 1[21’;3 + 5d° + 'I"f;j]'lE
2D 4+ 53 + T3
=k

Therefore, it is proved.

14. If x/a = y/b = z/c, prove that
3x? — 5y? + 4z° (

3x — 5y + 4z

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
Ratio and Proportion

]S

3a% — 5b® + 4¢3
Solution:

It is given that
xla=y/b=z/lc=k
S0 we get
x=ak,y=bk,z=ck

Here

3zt — 5y’ + 427
LHS = 2 — 2%

- 3a® — 5b¢ + 4¢3

Substituting the values

B 3a° k? — 560k + 40018
- 3a® — 5b% + 4¢3

3a— 5b+ 4dc

Taking out the common terms

B *(3a® — 5b° + 4¢)
\ Jat — 5b% + 4¢3
=k

~Br— Oy + 4z

RHS = —
3n — bbh +4r

Substituting the values

_dak — 5bk + 4ck
N 3a — ob+ 4dc

]3

Taking out the common terms

B (l‘lf.'iu — 5b+ 4e) ]3

3a— Hb+ 4
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= k3
Hence, LHS = RHS.

15. If x: a=vy: b, prove that

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

xt*+at y'+b?* (x+y)t+(atb)?

x3_|_33 +};3_|_b3 - [x+};]3+[a+b]3

Solution:

We know that
xfa=y/b =k
So we get

x =ak, y=bk

Here

LHS — ot +at oyt

+at oyt + 0

Substituting the values

B allkt 1 ot N et o pt
LT I ) B S

Taking out the common terms

al (k' 4+ 1) N bkt + 1)
(k3 +1) b3k + 1)

We get

alk* +1) bkt +1)
Brl o B+l

We can write it as

alk* +1) + (k' + 1)
k41
(k' +1)(a +b)
B3+ 1

. 4 4
RHS — (z+y)*+ (a+b)

(z+y)* + (a+b)?

Substituting the values
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(ak + k) + (a + b)?
(ak + bk)* + (a + b)?

Taking out the common terms

K a+b)+ (a+b)?
Fa +b)%a + b)?

We get

(o + )Mk 1)
a4+ b3k 4 1)

We can write it as

{a+b)(K+1)
B k41

Here LHS = RHS
Therefore, it is proved.

16.

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
Ratio and Proportion

X+y+z

| N |

b+c—a_c—|—a—b:a—|—b—c

Solution:

Consider
T B Yy =z

h-l—r:—n,_r:-l—rc—t’;:a—i—h—r:_

S0 we get

x=k(b+c-2a)
y=k(c+a-b)
z=k(@+b-a)

Here

rove that each ratio’s equal to :
p 4 atbhtce

r+y+z kib+te—a)+klc+a—-b)+kla+b—rc)

a+bh+e a+b+c

By further calculation

kib+ec—a+c+a—b+a+b—c)

a+h+re

So we get

https://byjus.com
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kla+b+c)

a+b+c
=k

Therefore, it is proved.
17. If a: b =9: 10, find the value of
.. ha+3b
i) om0t
5a —3b
i) 2a% — 3b?
1) —
2a% + 3b?
Solution:

It is given that

ab=9:10
S0 we get
a/b =9/10
. Da + 3b % + %
) = ;
ha — 3b % — %

By further calculation

)
_Bes
T

T

N (
Substituting the values of E—L
)

https://byjus.com
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(i) 2a? — 362
"o + 32

Dividing by b

22 b2
_ B T AT
— 5.2 T

AR

By further calculation

2
_ 2(3)°—3
2(3)*+3
L i
Substituting the values of F—L
)
9 y2
_ 2() -3
= 50
2(75)2 +3
Sowe get
81
_ 2 x o
2% ok +3
81
_x—3
— H
g 3

81150
_
= F=150
50

We get

—G9 Al
= - —

Hl 231
69
- 231

—23
T
18. If (3x% + 2y?): (3x° — 2y®) = 11: 9, find the value of
3x* + 25y1
3x* — 2by4
Solution:

It is given that
(3% +2y?): (3x°—2y?) =11: 9
We can write it as

https://byjus.com
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327 + 2y 11

3z —2y2 9

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
Ratio and Proportion

By applying componendo and dividendo

a0 +2y* +32° —2y°  11+9

3t + 22 — 32?2 + 292

By further calculation

6z 20
WP
3z”
> _qp
2y

2
T 2
—=10x ==
y? 3
Here

. _ dad | 2oy

3zt + 25y Ty

T e T T
ax 25y T ¥

Y

We can write it as

d

(%) +
3(z)? —

|

=4
b
o

[E=] I

[
[k |

By substituing the values

3(3)° +

[ ]
[l |

[y |

By further calculation

3x 4 +25
5

3 x % —2
Taking LCM
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A0+ 75
T3
— W—75
3
Sowe get
475 3
= — —
3 25
19
13
19. b b
2
If x = ma . find the value of X+ ma +x—|—m .
a+b x—ma x—mb
Solution:

It is given that

2mab
T =

a+ b
We can write it as
€ 2h

— =l

ma b

BH f.t;]';.i'“j HI”y r'l:HiI‘PIH,J‘J‘H'J'HI'{J lfH‘Hf fl!la'.i'ﬂl-l'ir:ﬂﬂlﬂ

c+=ma 2W+a+b 3b+a

TR

T — i 2b—a—>b h—a

Similarly

By applying componendo and dividendo

o+ mb Jatasbh 3a+b

ax— mb 2a—a—~b a—0

Now HFM.'HH both the e ipuations

T+ I x4+ mb 3b+n 3a+b

+ — TH €T — H‘F.I!IJ h — i — |iJ

By further calculation

—3b+a 3a+b

EI—Ir! I f!"‘l‘.l

https://byjus.com
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So we get

-3 —a+3a+b

a—2b
2a —2b

ir "I‘J

Taking out 2 as common

_ 2(a—0b)

T a—b

=il

20. ) X

b b 2(a*—-b

If x — 1o .pruvethatx+Pa—x+P = (a j
a+b x—pa x-—pb ab

Solution:

It is given that
j'.hfih

r =
i1 == {.l

We con write it as

b

—

pr  a+b

BH -'tjrq!ilflrﬂ-”_!; COTIL PO e do and dividendo

r4+pa b+a+b a+2b "
— = I
r— pa b—an—0b =i '

Srmilarly

£ r

.E “a+b
By applying componendo and dividendo

r+ph at+a+bh 2a+b

= -s(2)

r—ph a—a-=b  =b

We know that

0= T == ;
FA0 1 Il s O S s

r — pa - .”h

[-J-ii'rr_r; Bath the equations

https://byjus.com
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a+2 2a4b

g =b
a+2b 2a+b
= -
—il l!ll

Taking LCM

A g
alr + 26 — 2a* — alb

—ab
F I. P ]
202 — 2a?
—ab

So we get

_ —2a” +2°
B —ab

Faking out 2 as common

21.

Find x from the equation

a+x+va?-—x*

a+x—va?—x?

Solution:

It is given that

T Ty

a+ -+ vad — p? b
rl ¥ .

=+ & — o — J

By applying componendo and dividendo

a+x+val—-at+ta+r—vat-x2 b+
a+r+vVal—at—a—x+vVat-22 b—u

By further calculation

2(ia + &) b+ x
2vas — x* b—x

https://byjus.com
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Dividing by 2

(a0 + ) B b+ r
Vai —z2 b—=x

By squaring on both sides

I:u —-—.r}" B I:l"J—-—,r}*:

az — 2 (b— a)?

We can write it as

(a + z)? (b+ z)*

(a +2)a—2a)  (b—a)?

a+x (b+x)*

fr — & (b— x)*
By applying componendo and dividendo

a+z+a—x [(b+z)*+(b—2)?

a+x—a+ax (b+z)2—(b—2)?

By further caleulation

2a  2(b* + 2%
2r Abx

Dividing by 2

a (b +a?)

r  2bx
By cross multiplication
2abx = z(b* + 2%)

7 7
2ab = b° + z°

22 = 2ab — b2

= v 2ab — b?

https://byjus.com
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va+1l+ya—1
va+1l—a—1

Solution:

If x =

It is given that

va+1+va—1
va+1—Ya—1

By applying componendo and dividendo

z+1 Va+l+vVa—1+vVa+1—Va—1
r—1 Va+l-Va—-I1—-Va+l+va—1

On further calculation

Ir =

e+l 2Va+l
x—1 2\/—1
;E-I—l_\/m
;ﬂ—l_m

By cubing on both sides

(z+1)* a+1
(x—17% a-—1

By applying componendo and dividendo

(z+1)P+(z—1)° a+l+a—1
(z+ 1 —(z—1P° a+l—a+1

By further calculation

Dividing by 2

(z° +32) a
(3z2+1) 1
By cross multiplication
x>+ 3x=3ax’+a
x*—3ax’+3x—a=0

Ratio and Proportion

. prove that : x* — 3ax® + 3x — a = 0.
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Therefore, it is proved.

23
If

.b}f-i—cz_cz-i—ax_ax-i—h}r

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

b2 +¢2 c2+a2 a? + b2

Solution:

by+ecz  cxt+ar  ar+by

el ctea? a4+ bl

By addition

2(ax + by + cz)
T2+ c?)
_ax +by+ ez
a2

Weknow that

by+cz  ar+by+ez
P+l a4 b2

By applying alternendo

by + ez b+ c?

ax +by+ecz  a® +b%+c?

We can write it as

by+cz—ar —by—cz b2+ c?—a® —b

2 2
—

ar + by +cz

Sowe get
—azx B —a?
ar +by+ez  al+ b2+ 2
@ e

ar + by +cz o + b2+ c?
x ar+by+ez

—_ = — |1
a al+ b+l (1)
Inthe same way

y _ar+by+ez (2)
b a2+ b2+
z ar+by+cz
== a3
e a”+ b+ ¢

ad + b2+ 2

https://byjus.com
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Using the equations

HE u

a b

e

Therefore, it is proved.
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