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Exercise 7.1

1. An alloy consists of 27 'z 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 2 kg = 55/2 kg
Tin =2 % kg = 11/4 kg

We know that

Total alloy = 55/2 + 11/4
Taking LCM

=(1M0+11)/ 4

=121/4 kg

Here

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

=11:121

=1: 11

2. Find the compounded ratio of:

()2:3and 4: 9

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

(iii) (a = b): (a + b), (a + b)%: (a? + b?) and (a* — b*): (a? — b?)?
Solution:

(Y2:3and 4: 9

We know that

Compound ratio = 2/3 x 4/9

= 8/27

=8:27

(ii)4:5,5:7and 9: 1

We know that

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

= 36/77

=36:77

(iii) (@ = b): (a + 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

d-proportion/

€IindCareer


https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-7-ratio-and-proportion/
https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-7-ratio-and-proportion/

€IndCareer

=(a—b)/ (a+b)x[(a+b)(a+b) (a®+b? x [(a* + b?) (a + b) (a-Db)l/ [(a +b)* (a-Db)’]
So we get

=11

=1:1

3. Find the duplicate ratio of

(i)2:3

(ii) V5: 7

(iii) 5a: 6b

Solution:

(i)2:3

We know that

Duplicate ratio of 2: 3=2%32=4:9

(i) \5: 7

We know that

Duplicate ratio of \5: 7 = V52 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

(ii) 2: 1/3

(i) 1%: 2°
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Solution:

(i)3: 4

We know that

Triplicate ratio of 3: 4 = 3% 4% = 27: 64

(ii) ¥2: 1/3

We know that

Triplicate ratio of %2: 1/3 = (1/2)%: (1/3)* = 1/8: 1/27 = 27: 8
(iii) 13: 23

We know that

Triplicate ratio of 13: 23 = (13)%: (2°)* = 13: 83 =1: 512
5. Find the sub-duplicate ratio of

(i) 9: 16

(ii) Ya: 1/9

(iif) 9a: 49b?

Solution:

(i)9: 16

We know that

Sub-duplicate ratio of 9: 16 = V9: V16 = 3: 4
(i) Ya: 1/9

We know that

Sub-duplicate ratio of V4: 1/9 = \1/4: 1/9

So we get
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=%:1/3

=3:2

(iii) 9a%: 49b?

We know that

Sub-duplicate ratio of 9a% 49b? = V9aZ \V49b? = 3a: 7b
6. Find the sub-triplicate ratio of

(i) 1: 216

(ii) 1/8: 1/125

(iif) 27a° 64b*

Solution:

(i)1: 216

We know that

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

= (1°)1°: (6"

=1:6

(i) 1/8: 1/125

We know that

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

= [(12)°]": [(1/5)°]™

So we get
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=Y 1/5

=5:2

(iii) 27a% 64b®

We know that

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

= 3a: 4b

7. Find the reciprocal ratio of

(i)4:7

(i) 3% 42

(iii) 1/9: 2

Solution:

(i)4:7

We know that

Reciprocal ratioof 4: 7 =7: 4

(ii) 3% 42

We know that

Reciprocal ratio of 3%: 42 =42 32 = 16: 9
(iii) 1/9: 2

We know that

Reciprocal ratio of 1/9: 2 =2: 1/9 = 18: 1

8. Arrange the following ratios in ascending order of magnitude:
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2:3,17:21,11:14and 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, 17121, 11/14, 5/7

Here the LCM of 3, 21, 14 and 7 is 42
By converting the ratio as equivalent
2/3 = (2 x 14)/ (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, 57, 11/14, 17/21

So we get

2:3,5:7,11: 14 and 17: 21
9.()fA:B=2:3,B:C=4:5and C: D =6: 7, find A: D.
(ii)ifx:xy=2:3andy:z=4:7, find x: y: z.
Solution:

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

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

By multiplication

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

So we get

A/D = 16/35

A:D=16:35

(i) We know that the LCM of y terms 3 and 4 is 12
Now making equals of y as 12
xly=2/3=(2x%4)/ (3x4)=8/12=8:12
ylz =4/7 x 3/3 =12/21 = 12: 21
Sox:y:z=8:12: 21

10. (i) If A: B =1/4: 1/5 and B: C = 1/7: 1/6, find A: B: C.
(ii) If 3A=4B =6C, find A:B: C
Solution:

(i) We know that

A:B=1/4x5/1=5/4

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

Here the LCM of B terms 4 and 6 is 12
Now making terms of B as 12

A/B = (5 x 3)/ (4 x 3) = 15/12 = 15: 12
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B/IC=(6x2)/(7%2)=12/14=12: 14
SoA:B:C=15:12: 14

(ii) 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

So 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
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So we get

xly = 50/12 = 25/6

Therefore, x: y = 25: 6

(ii) It is given that

a:b=3:11

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]
So we get

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

=[(45 - 33)/ 1]/ [(27 + 55)/ 1]
=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 (4x2 + xy): (3xy — 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?

20x2 + 5xy — 36xy + 12y* =0

20x% —31xy + 12y =0

Now divide the entire equation by y?

20x2/y? — 31xyly? + 12y?/y?> =0

So we get

20 (x/y)? =31 (xly)+12=0

20 (x/y)?> = 15(x/ly) — 16 (x/y) + 12=0

Taking common terms

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

4 (xly) =3

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

5 (xly) =4

So we get x/y = 4/5

Now dividing by y

(x+2y)/ (2x +y) = (xly + 2)/ (2 xly + 1)
(a) If x/y = 3/4, then
=(xly+2) (2xly+1)
Substituting the values
=(3/4+2) (2% 3/4+1)

By further calculation
=11/4/ (3/2 + 1)

= 11/4/ 5/2

=11/4 x 2/5

=11/10

So we get

(x+2y): (2x+y)=11:10
(b) If x/y = 4/5 then
(x+2y)/ (2x +y) = [xly + 2]/ [2 x/y + 1]
Substituting the value of x/y
=[4/5+ 2]/ [2 x 4/5 + 1]

So we get

= 14/5/ [8/5 + 1]
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= 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
(iHy(Bx—y):x(@x+y)=5:12

It can be written as

(3xy — y?)/ (4x2 + xy) = 5/12

By cross multiplication

36xy — 12y? = 20x2 + 5xy

20x% + 5xy — 36xy + 12y* =0

20x? - 31xy + 12y* =0

Divide the entire equation by y?
20x?/y? — 31 xyly? + 12y?/y?> =0
20(x?/y?) - 31 (xyly?) +12=0

We can write it as

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

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

Here
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So we get

4 (xly)=3

xly = 3/4

Similarly

5(xly)-4=0

So we get

S5(xly)=4

xly = 415

(a) xly = 3/4

We know that

(X* +y2): (x +yfF = (X + y?) (x +y)
Dividing both numerator and denominator by y?
= (Xly? + Y2y ) [y (x + )]
= (< y2+ 1) (xly +1)?
Substituting the value of x/y
= [(3/4)? + 1)/ [3/4 + 172

By further calculation

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

So we get

= 25/16/ 49/16

= 25/16 x 16/49

= 25/49
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So we get

(X% +y?): (x +y)* = 25: 49

(b) x/y = 4/5

We know that

(X* +y?): (x +y)? = (6 + y2) (x +y)?

Dividing both numerator and denominator by y?

= (Cly? + yAyA) [y (x + y)]

= (< y? + 1) (xly + 1)?

Substituting the value of x/y

= [(4/5)? + 1]/ [4/5 + 177

By further calculation

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

So we get

= 41/25/ 81/25

=41/25 x 25/81

=41/81

So we get

(X2 +y?): (x +y)?=41: 81

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

Solution:

d-proportion/
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(i) (x = 9)/ (3x + 6) = (4/9)?
So 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) Bx + 1)/ (Bx + 3) = 3%/ 43
So 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

So we get

x =17/57

(iii) (x + 2y)/ (2x —y) = 3% 22
So we get

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

(ii) 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

d-proportion/
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x=50/10=5

So the numbers are

8x=8x5=40

7x=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

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
Sum of ratios =3 +4 =7

We know that

d-proportion/
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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) It is 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

So we get

First angle = 180 x 2/9 = 40°

Second angle = 180 x 3/9 = 60°
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Hence, the angles are 40°, 60° and 80°.

17. Three numbers are in the ratio 1/2: 1/3: V.. 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

Third number = 3x

So based on the condition

(6x)? + (4x)? + (3x)? = 244

36x2 + 16x% + 9x? = 244

So we get

61x2 = 244

x?=244/61 =4 =22

X=2

Here

First number =6x=6 x 2 =12
Second number =4x=4x2=38

Third number=3x=3x2=6
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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.

(ii) 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

(i) 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

d-proportion/
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Sum of ratio = 30 = 24 + 40 = 94
Total earnings = Rs 18800

So 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

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

Sum of ratio=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

d-proportion/
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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.
(ii) 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

d-proportion/
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3x=720-630=90

So we get

x=90/3 =30

Hence, 30 new girls are to be admitted.

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.

(ii) 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.

Now multiply equation (1) by 7 and (2) by 5

Subtracting both the equations

35x — 21y = 560
35x — 25y = 400
So we get

4y =160

y =40

In equation (1)

5x =80 + 3 x 40 = 200

d-proportion/
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x =40

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

(4x/7 + 20): (3x/I7 —12)=2: 1

We can write it as

(4x +140)/ 7: (3x—84)/ 7 =2:1

So 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

d-proportion/
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Number of failures = x

Total number of students appeared = 4x + x = 5x
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

5x —50 =4x - 20

5x—4x=-20+50

x =30

Number of students appeared = 5x =5 x 30 = 150
Exercise 7.2

1. Find the value of x in the following proportions:
(i) 10: 35 =x: 42

(ii) 3: x=24:2

(iii) 2.5:1.5=x: 3

(iv) x: 50 :: 3: 2

d-proportion/
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Solution:

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

x = (10 x 42)/ 35

(i) 3:x=24:2
We can write it as
X%x24=3x%2

So we get
x=(3x2)24
X="
(ii)2.5:1.5=x:3
We can write it as
1.5xx=25x%x3
So we get
X=(25x%x3) 1.5
x=5.0
(iv)x:50::3:2

We can write it as

d-proportion
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xx2=50x3

So we get

x = (50 % 3)/ 2

X=75

2. Find the fourth proportional to
(i) 3,12, 15

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

(iii) 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

So we get

x=(12x%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

d-proportion/
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113 xx=1/4 x 1/5

So we get

x=1/4 x 1/5 x 3/1

x = 3/20

(ii) 1.5, 2.5, 4.5

Consider x as the fourth proportional to 1,5, 2.5 and 4.5
1.5:25:45:x

We can write it as
1.5xx=25x%x45

So we get

X=(25x%x45)15

x=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

x=21.6

3. Find the third proportional to

(i) 5, 10

d-proportion/
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(ii) 0.24, 0.6

(iii) Rs. 3, Rs. 12

(iv) 5 aand 7.

Solution:

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

It can be written as

5xx=10x10

x=(10x%10)/ 5 =20

Hence, the third proportional to 5, 10 is 20.

(ii) Consider x as the third proportional to 0.24, 0.6
0.24: 0.6 :: 0.6: x

It can be written as

0.24 xx=0.6 x0.6

x=(0.6x0.6)/0.24=1.5

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:x

It can be written as

3xx=12x12

x=(12x%x12)/ 3 =48

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

d-proportion/
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(iv) Consider x as the third proportional to 5 2 and 7
5Va7:7:X

It can be written as

214 xx=7x7

X=(7x7x4)21=28/3=91/3

Hence, the third proportional to 5 Y4 and 7 is 9 1/3.
4. Find the mean proportion of:

(i) 5 and 80

(ii) 112 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?>=5x 80 =400

x =400 = 20

Therefore, mean proportion of 5 and 80 is 20.

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

It can be written as

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

d-proportion/
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x =1/900 = 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
8.1:x:x:25

It can be written as

x?=8.1x25=20.25

x =20.25=4.5

Therefore, mean proportion of 8.1 and 2.5 is 4.5.

(iv) Consider x as the mean proportion of (a —b) and (a® - a’b),a>Db
(@—b): x:: (a® - a%b)

It can be written as

x? = (a—b) (a® - a%b)

So we get

x?=(a—-b)a%(a-Db)

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

d-proportion/
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al12=12/16 = 16/b

We know that

al12 =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=211/3
Therefore, a=9 and b = 64/3 or 21 1/3.

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)(37+x)=(11+x) (19 +x)

By further calculation

185 + 5x + 37x + x> = 209 + 11x + 19x + x?

185 + 42x + x?> = 209 + 30x + x?

So we get

d-proportion/
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42x — 30x + x*> — x* = 209 — 185

12x = 24

X=2

Hence, the least number to be added is 2.

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 — x2 + 87x - 1710 =0

So we get

—14x+84=0

14x = 84

x=84/14=6

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

d-proportion/
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Solution:

It is given that

k+3,k+2, 3k—7 and 2k — 3 are in proportion
We can write it as
(k+3)(2k-3)=(k+2)(3k-7)

By further calculation

2k? — 3k + 6k —9 = 3k? — 7k + 6k — 14

3k?— 7k + 6k — 14 —2k? + 3k — 6k + 9 =10
k?—4k-5=0

k?-5k+k-5=0

k(k—5)+1(k—-5)=0

k+1)(kk-5)=0

So,

k+1=00rk—-5=0

k=-1ork=5

Therefore, the value of k is -1, 5.

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

Itis given that

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

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

d-proportion/
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By further calculation
x>+ 10x+25=x2+11x+ 18
x>+ 10x—-x>—11x=18-25

So we get

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 + x2 = 676 + 52X + x>

56x + x? — 52x — x? = 676 — 640

So we get

4x = 36

d-proportion/
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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 =282=784

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

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

So we get

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

So we get

b® =224 x 784

b®=175616 = 56°

b =56

By substituting the value of b in equation (1)
a=784/56 = 14

Therefore, 14 and 56 are the two numbers.

d-proportion/
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12. If b is the mean proportional between a and c, prove that a, c, a? + b? and b? + c? are
proportional.
Solution:
It is given that
b is the mean proportional between a and c
We can write it as
b2=axc
b’=ac..... (1)
We know that
a, ¢, a’ + b2 and b? + ¢? are in proportion
It can be written as
alc = (a® + b?)/ (b? + c?)
By cross multiplication
a(b*+c®)=c(a?+b?
Using equation (1)
a(ac + c?) =c (a? + ac)
So we get
ac (a + ¢c) = a’c + ac?
Here ac (a + ¢) = ac (a + c) 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? + c?).

Solution:

d-proportion/
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It is given that

b is the mean proportional between a and c
b’=ac.... (1)

Here (ab + bc) is the mean proportional between (a2 + b?) and (b? + ¢?)
(ab + bc)? = (a? + b?) (b? + ¢?)
Consider LHS = (ab + bc)?
Expanding using formula

= a?b? + 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 = (a2 + b?) (b? + ¢?)
Using equation (1)

= (a? + ac) (ac + ¢?)

Taking common terms out
=a(a+c)c(a+c)
=ac(a+c)

Hence, LHS = RHS.

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

d-proportion/
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Solution:
It is given that
y is mean proportional between x and z

We can write it as

Consider

LHS =xyz (x +y + z)®
It can be written as
=xz.y(x+y+2z)?
Using equation (1)
=y y (x+y+z)
=y (x+y+2z)

So we get
=lyx+y+2)F

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

= (xy +yz +zx)’

= RHS

Hence, it is proved.
15.1f a+ ¢ =mb and 1/b + 1/d = m/c, prove that a, b, ¢ and d are in proportion.

Solution:

d-proportion/
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Itis given that
a+c=mband1/b+1/d=m/c
a+c=mb

Dividing the equation by b
ab+cld=m....... (1)

1/b + 1/d = mlc

Multiplying the equation by ¢
cb+cld=m...... (2)

Using equation (1) and (2)
alb+c/b=cl/b+c/d

So we get

a/b =c/d

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

16. If x/a = y/b = z/c, prove that

. 3 g8 x+y+z)?
A (x +y+1z)
a2 bz ¢ (a+b+c)?
[..][azxz +b*y? +c*2® ;  xyz
ii ==
a’x + b3y + c3z abc

(iii) ax — by by — cz cZ — ax

Solution:
It is given that
x/a =yl/b = zlc

We can write it as

d-proportion/
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It can be written as

+

a? b2 2
Sowe get
= ak® + bk* + ck®

Taking common terms

=k*a+b+c)
Ry
RHg = =ty
(a + b+ c)?

It can be written as

 (ak + bk + ck)?
(a+b+e)?

Sowe get

_ Fla+b+c)
(a+b+c)?

= k*(a+b+c)

Therefore, LHS = RHS.

d-proportion/
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a’z? + by + 6232]3
atre + by + Az

(i) LHS = |

It can be written as

B [azazkz + b2 c2c2k2]3
b a@dak + Wbk + Ak

By further calculation

3 [a‘4k2 + bk + c‘4k2]3
b atk + bk + etk

Sowe get

_ A at + 00+ oY),
_[Mﬁ+w+&ﬂ
= }*

TYz

RHS =

abe
We can write it as

ak.bk.ck

abe

=k

Therefore, LHS = RHS.

d-proportion
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ax — by by — cz cz — ar
@+ z—y) braly—2 (c+a)i—2)

It can be written as

(iii) LH S =

ar — by by — ez cz — ax

Tt ak—bk)  (brobk—ck)  (cra)(ck—ak)

By further calculation
B alk — b2k N bk — 2k N 2k — a’k
S {a+bkla—b)  (b+e)k(b—c)  (c+a)k(c—a)

Taking common terms

 k{a® — b N k(b —?) N k(c? —a?)
k(a2 =02 k(D2 —c?) k(2 —a?)
Sowe get

=1+1+1

=3

= RHS

Therefore, LHS = RHS.
17. If a/b = c/d = e/f prove that:
(i) (b? + d? + f?) (a® + c? + e?) = (ab + cd + ef)?

Gy @
[b3_|_ deE - fﬁ

az IZZ2 E2 ac ce ae

[111]§+¥+f3:ﬁ+ﬁ+ﬁ

a_];b+c;dJrc;f]3:27(3+b)[c+d)[e+f]

(iv)bdf|

Solution:

d-proportion
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alb=cld=elf=k

So we get

a=bk,c=dk, e="1k

(i) LHS = (b? + d? + ) (@ + ¢ + €?)
We can write it as

= (b2 + d? + 2) (b%k? + d%k? + f2k?)
Taking out the common terms

= (b?+d*+ ) k? (b* + d? + %)
So we get

=k? (b? + d? + f?)

RHS = (ab + cd + ef)?

We can write it as

= (b. kb + dk. d + fk. f)?

So we get

= (kb? + kd? + kf?)

Taking out common terms

= k2 (b2 + d? + f2)?

Therefore, LHS = RHS.

d-proportion/
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(a® + ¢*)?
(b + d%)2

It can be written as

(i) LH S =

(b + d*k*)?
(b5 + d%)?

Taking out the common terms

_ [+ d)]?
BRGEYGE

Sowe get

B KO(b* + d?)?
(P dP)2
= }"

EE

RHS = F

We get
fﬁﬁ:ﬁ

= k"

Therefore, LHS = RHS.

d-proportion
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= 31*
ce | ae
RHS =
ag cz e’ f o
(1i1) LHS = ? It can be written as
I't can be written as _ [bk'dk " dk.fk i bk-ﬂf]
bd df bf
b2k? N d?L? f 2):2 g ,
= 0 we ge
b2 f"
So we get =k + &2+ k2
=+ K+ — 3).2

Therefore, LHS = RHS.

a-l—b c-l—d e-l—f]3

(iv)LHS = bdf| R

It can be written as

bL+b di +d  fk+ f.
= bdf | S ’

Talking out the common terms

_ bdf[b[k; 1) N d[k; 1) N f[k;r 1)13

So we get

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

= bdf (3k + 3)°

= 27 bdf (k + 1)?

d-proportion/

EInd(..areer


https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-7-ratio-and-proportion/
https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-7-ratio-and-proportion/

€IndCareer

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

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

=27 bdf (k + 1)*

Therefore, LHS = RHS.

18. If ax = by = cz; prove that

x* w2 2z bc ca ab
— It — =
yVZ ZX Xy a b C

Solution:
Considerax =by =cz =k
It can be written as

x=kla,y =k/b,z=kl/c

d-proportion/

€IndCareer


https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-7-ratio-and-proportion/
https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-7-ratio-and-proportion/

€IndCareer

2 2
3 A

yz zx  xy

Substituting the values

kz k? kz
wwm
—££+££+££
b i “h

By further calculation

S
& 'b_. ¥

“EteEte
be i ah

It can be written as

Sowe get

be ca ab
TEZTETa
= RHS

19.If a, b, c and d are in proportion, prove that:
(i) (5a + 7v) (2c — 3d) = (5¢ + 7d) (2a — 3b)
(ii) (ma + nb): b=(mc + nd): d

(iii)(a* + c*): (b* + d*) = a’c?: b?d?

d-proportion/

€IndCareer


https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-7-ratio-and-proportion/
https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-7-ratio-and-proportion/

€IndCareer

a’?+ab b?-—2ab
2tcd d2— 2cd
(a+c)® ala—c)?
(b+d)®  b(b—d)?
a?+ab+b? 2 +ecd+d?

(vi) =

a2 —ab+b? 2 —cd+d?

|:1|Wii]|5|12-|—|:r2 __ab+ad —bc

c2+d? bc+cd—ad

1 1 1 1
(viii)abed|— +§+—+d2]—az+b3+cz+d2

(iv)

(v)

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)

So we get

= k? (12b) (-d)

=—12 bd k?

RHS = (5¢ + 7d) (2a — 3b)

d-proportion/
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Substituting the values

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

So we get

= k? (12d) (-b)

=—12bd k?

Therefore, LHS = RHS.

(ii) (ma + nb): b = (mc + nd): d

We can write it as

ma+nb  me+ nd me + nd
= RHS = ————
b fd fd
C'onsider It can be written as
LHS — -mblcb-i— nb _ -mdkd—i— nd

Taking out the common terms Taking out the common terms

_ b(mk+n) _d{mk +n)
b N d
=mk+n =mk+n

Therefore, LHS = RHS.
(iii)(@* + c*): (b* + d*) = a%c? b’d?

We can write it as

d-proportion
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at + ¢ ac?

P+ d B

('onsider

a4+ ¢l
LHS = ——
b+ o
Substituting the values
bR A
o+
Taking out the common terms
Kb+ dY)
(B )
=t

aECE
RHS = —
PP

We can write it as

k202 k2
= TRE

=k

Therefore, LHS = RHS.

d-proportion
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a + ab

(EL')LHS = m

It can be written as

kR 4+ bhb
R+ dhd

Taking out the common terms

kbR + 1)
2Rk + 1)
IPJZ
T
b? — 2ab

RHS = 54

It can be written as

B2 — 2bkb
~ & — 2dkd

Taking out the common terms

b1 —2k)
A1 - 2k)
bE

Tz

Therefore, LHS = RHS.

d-proportion/
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]

ala — ¢)
RHS = m

We can write it as

. e+ bh(bk— dk)?
W)LHS = (b+d)* — " p(b— d)2

Wecan write it as  Taking out the common terms

_ (bk + dk)’ bk k(b — d)?
(b +d)? T b(b—d)?

Therefore, LHS = RHS.

d-proportion
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a2 + ab + l'.ll2
a —ab + bh?

(vi)LHS =

We can write it as

bR+ bhb+ b
~ VE — bk + b2

Taking out the common terms

B2+ ke + 1)

TR —k+1)
So we get
]
_ EJ‘; +k+ 1:; Taking out the common terms
2 —k+1

RHS—EE+Cd+d2 _ (k2 +k+1)

T2 —cd+ 2 (12 -k +1)
We can write it as So we get
Pk dkd + & _ R+ k+1)
T &2k — dkd + (k2 —k+1)

Therefore, LHS = RHS.

d-proportion/
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a? + b2

We can write it as

VR bR
Cd2k2 4+ 2

Taking out the common terms

__bE[L’4-1)
d2 (k2 +1)
IPJZ
e
ab + ad — be
RHS =
be + ed — ad

We can write it as

_ blb + bled — b.dk
 bk.d+ dk.d — bl.d

Taking out the common terms

_ k(0 + bd - bd)
le(bd + d2 — bd)
bz

&

Therefore, LHS = RHS.

d-proportion/
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(viit) LHS = m’;r:rf[iz + =

We can write it as
1 1 1
= bk.b.dk. ri[ ?L? F_~ + W—F d_z]

By further calculation

d? + d2 k2 + b2 + bRk2
bid2):2 |

= 10 d|

So we get

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

RHS =a?+b?+c? + d?

We can write it as

= b%k? + b? + d%k? + d?

Taking out the common terms
=b2(k2+1)+d?(kK2+1)

= (k*+1) (b* + &)

Therefore, LHS = RHS.

20. If x, y, z are in continued proportion, prove that:
(x +y)yl (y +2)* = xlz.
Solution:

It is given that

X, Y, z are in continued proportion

d-proportion/
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Consider x/y = y/z = k
So we get
y =kz

x =yk = kz x k = k’z

So we get
k222 (k +1)2
s = By 2(k +1)?
[y + 3]2 — kz
We can write it as .
RHS = —
(kP2 k2)? z
(kz + 2)* We can write it as
Taking out the common terms ER
LGRS ? oz
R e

Therefore, LHS = RHS.

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

pa®* + qab+rbh* a
pb? + gbc +1c2 ¢

Solution:
It is given that

a, b, c are in continued proportion

pa’ + gab + rb? _a
pb? +gbec +rc2 ¢

d-proportion/
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Consider a/b = b/c =k

So we get
a=bkandb=ck.....(1)
From equation (1)

a = (ck) k = ck?and b = ck
We know that

B pc%‘i + q_rr:rzafc"I + re2k?
 pe2k? £ gctk 4+ re?

Taking out the common terms

ck? ph? + qk +r

=1

]

¢t 'pk? + gk +r
_ kz
LHS — pa’ + qab + rb? a
— pb? + qbe + re? RHS = c
We can write it as W e can write it as

pck®)? + qlch®)ek + r(ck)® 2

plek)? +qlck)e + re? I

By further calculation — ]2

Therefore, LHS = RHS.
22. If a, b, c are in continued proportion, prove that:

a-l—b _a®*(b—c]

d-proportion/
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(iif) a: c = (@ + b?): (b? + ¢?)

(iv) a?b?c? (a* + b* + c*) = b? (a* + b* + ¢*)
(v) abc (a + b + ¢)® = (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

So we get

alb=blc=k

d-proportion
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a—+ b

VLHS =
(2) b+ ¢

We can write it as

B ck? + ek
ck+ ¢

Therefore, LHS = RHS.

d-proportion

elﬁdCareer
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Taking out the common terms

_ck(k+1)
ek +1)
—k

a’(h —c)
RHS = (a0

We can write it as

_ (k)2 (ck — c)
(chk)2(ck? — ck)

Taking out the common terms

k(b -1)
Ak ek(k—1)

So we get

RN E—1)
ARk 1)
=k
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a b c
RHS = b2l + 2g2 + 2h2
We can write it as
B ck? ch C
= (k22 T 222 T (k)R (ch)?
. 1 1 1 ck? ck C
(HJLHS: a_‘1+b_‘i+g :C4I£E+Cdk4+c4kﬁ
We can write it as Sowe get
(ck2)®  (ck)? b 2 Sk kS
— ﬁ 1 ﬁ + % Taking out the common terms
. |
Taking out the common terms = ;[l + 3 + F]
11 1 1 11 1 ,
= ale T = ale et

Therefore, LHS = RHS.
(iii) a: ¢ = (a® + b?): (b? + ¢?)

We can write it as

d-proportion/
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We know that

a ok’ 5
LHS =222 _ 2

c c

“Fie T aEea
Wecanwrite itas  Taking out the common terms
(ck?)? + (ck)? AR+ )
(ch)? + c? (k241

Sowe get — )2

Therefore, LHS = RHS.

(iv) a%b’c? (a* + b* + ¢c*) = b? (a* + b* + ¢*)

d-proportion/
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LHS = a*b*F(a b e

We can write it as

So we get

atbie?  athiet AR

+ +
al b ol

By further calculation

Re o
T a2 Al h? * c?

It can be written as

@IndCareer

B (ke Aek?? (ch®)ek)?

T ek T (ck)? 2
20202 2024 (2l o2)2

= oA 22 T 2

On further simpli fication

d-proportion

Taling out the common terms

1
=

=

+ k% + k]
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2
= %[1 + kY
RHS = b ?[a" +b" + ¢
We can write it as

1
= E[afl .y

Sowe get
1
(ch)?

By further calculation

[[cﬂ:2]4 + (ck)? + 34]

1
= ﬁ[ﬂﬂls + 64.:134 + E.‘d]

Taking out the common terms

oA

= 53 [k + k* + 1]

2
= %[1 + k4 k]

Therefore, LHS = RHS.
(vV)LHS =abc (a+b +c)®
We can write it as

= ck?. ck. ¢ [ck? + ck + c]®
Taking out the common terms
=tk c(k2+k+1)P

So we get

d-proportion
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=ctkl. B (k*+k+1)
=cfk¥(k®+k+1)

RHS = (ab + bc + ca)?

We can write it as

= (ck?. ck + ck. ¢ + c. ck?)?

So we get

= (c?k® + ¢k + c%k?)®

= (c%k® + c%k? + ck)®

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

=c®k® (k* +k+ 1)

Therefore, LHS = RHS.
(VijLHS=(a+b+c)(a—-b+c)
We can write it as

= (ck? + ck + c) (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

d-proportion/
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= (ck?)? + (ck)? + (c)?

So we get

=ck* +c’k?+c?

Taking out the common terms
=c?(k*+k*+ 1)

Therefore, LHS = RHS.

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

|:_IIEF'-I—I:F"—|—|::3' _a
Uit s ds T d

(ii) (a® — b?) (c? — d?) = (b? - c?)*
(iii) (@ +d) (b + ¢) - (a + ¢) (b + d) = (b - ¢c)?

(iv) a: d = triplicate ratio of (a — b): (b —¢)

a—b a-c¢c, ,d—-b d-c, 2
_ —(a—d)?(=— - —
—t ) et ) = a-di(m - )

(v)(
Solution:

It is given that

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

a/lb =b/c=cld =k
c=dk,b=ck=dk.k=dk?

a=bk=dk?. k=dk®

d-proportion/
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(i)LHS =277 T

We can write it as

(die®) + (dk?) + (dk)?

AR+ (k) P
So we get
Therefore, LHS = RHS.
(ii) LHS = (@® — b?) (c¢* — d?)
We can write it as
= [(dK®)” - (dk?)] [(dK)* — d?]
By further calculation
= (d%k® — d%k*) (d%k? — d?)
Taking out the common terms
=d%k* (k= 1) d?* (k*=1)
= d*%k* (k* = 1)?
RHS = (b? - ¢?)?
We can write it as
= [(dK?)? - (dk)?T*
By further calculation
= [d?k* — d%k?)?

Taking out the common terms

d-proportion
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R+ PR+ PR
BRSPS B

Taking out the common terms

AR+ k1)
B+ R+ 1)

RHS:E:%:E:J

=
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= [d%? (k* = 1)

=d*k* (k*—1)?

Therefore, LHS = RHS.
(iii)LHS=(a+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) (kK + 1)
So we get

=d’k (k* + K3+ k+1-k*—2k?*-1)

= d%k (k® — 2k? + k)

Taking k as common

= d%k? (k* — 2k + 1)

=d%*k? (k—1)?

RHS = (b — ¢)?

We can write it as

= (dk? — dk)?

Taking out the common terms

=d%k? (k—1)?

Therefore, LHS = RHS.
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(iv) a: d = triplicate ratio of (a—b): (b —c) = (a—b)* (b —c)®

We know that

LHS:a;dzg

It can be written as
_a

d

S

(a —b)*
(b —c)?

We can write it as

RHS =

(kP — Ry
~ (dk? — dk)?

Taking out the common terms

RSk —1)8
T Pk —1)P
=i*

Therefore, LHS = RHS.

(v)

d-proportion
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LHS = (— +

We can write it as

B [fﬁ.-:" —dk?  dl —dk ,  d—dk*  d—dk ,

dl 7 dk2? Y= dk T dik?

Taking out the common terms

= )* =

A2k —1)  dk(E =1y, L d1—k) d(1-k),

+
ek dl? il

By further calculation

(k? — I:I]3 f1 —k* (1-k)
k A T >

Taking LCM we get

= (k(k = 1) + 2

Ak — 1)+ (k2 = 1)

I,I.-(l By +1-k
T ~

) - N

=

So we get

k:;—;"z"';a'!—lz L'_A;;_'_I_I"}E

= { L ]I _{ 1_2
B H_:! _ 1}2 .:_.;.,:1_4_ ”2
- J:2 o i
[k"; _ 1}3 |:1 _ _;_,:1}2
- 12 T A

On further simplification

-1
= (7

We get

-5
Therefore, LHS = RHS.
Exercise 7.3

1.If a: b :: c: d, prove that

)I

“'..'! . 1'}2[1.’ _ ”

A—-I
1 1
We can write it as
3 p2 1 1
= (di:” — d) [d2L2 - dzl,‘ij

So we get
kr—1

= (k1

(K — 1)*(K2 1)
I

d-proportion/
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2a+5b  2c+5d
2a —5b  2c— 5d
... ha+11b 5a —11b
) 5T 11d ~ 5c—11d

(i)

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

(i) We know that
Ifa:b::c:dwegetal/b=c/d

By multiplying 5/11

5a/11b = 5¢/11d

By applying componendo and dividendo

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

(5a + 11b)/ (5¢ + 11d) = (5a — 11b)/ (5¢ — 11d)
(iii) We know that

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

d-proportion/
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By multiplying 2/3

2a/3b = 2c/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:dwegetalb=c/d

By multiplying I/m

la/mb = Ic/md

By applying componendo and dividendo
(la + mb)/ (la—mb) = (Ic + md)/ (Ic — md)
Now by applying alternendo

(la + mb)/ (Ic + md) = (la — mb)/ (Ic — md)
So we get

(la + mb): (Ic + md) :: (la — mb): (Ic — md)
2

5 _
Xty = ox T}F. show that g
su+Tv  du—Tv Yy

8a—5b  8a+5b

o C
— . that — = —.
8c—b5d Bcrbhd Proverty T Qg

(i)If

4|

(ii)

Solution:

d-proportion/
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dr+ Ty  dx—Ty
Su4Tv  bu— To

(2)
By applying alternendo

e +Ty  dutw
Sr— Ty  Hu—Tu

Now by applying componendo and dividendo

S+ Ty +de—Ty  du+Tv+du—Tv
Ae 4+ Ty — b+ Ty du+ Tv —du+ Tv

By further calculation

10z 10u
14y 14w

10
Dividing by 7

i

&
Y U
Therefore, it is proved.

S8a —5b  Ba +5b
8¢ —5d 8¢+ bd

(i)

By applying alternendo By further calculation
Ba +5b  8c+5d 16a _ 16c

8a —5b  8c—5d 106 10d

Now by applying componendo and dividendo  Dividing by %
8a+5b+8a—5b_8c—|—5d—|—8c—5d a_=¢

8a + 5b—8a + 5b  8c+ 5d — 8c + 8d b d

Therefore, it is proved.

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

d-proportion/
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Solution:

It is given that

(4a + 5b) (4c — 5d) = (4a — 5d) (4c + 5d)
We can write it as

4a + 5b _de+ Al

da —5b  de — 5d

By applying componendo and dividendo

4a + 5b+ 4a — b B 4e + bd + 40 — 5d
da +5b—4da +5b de + 5d — 4e + 5d

Sowe get
Sa  Ba
106 100

5
Dividing by —
widing by 10

(L o

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

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

It is given that

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

We can write it as

d-proportion/
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pa+qgbh  pa—qgb
pe+qd  pe—gd
pa+qb  pe+qd
pa — gb - pe — gd

By applying componendo and dividendo

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

So we get

2pa  2pc

2gb  2qd
. 2p
Dividing by —
, 2

(L i

b d
Therefore, it is proved thata: 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 =bc

d-proportion/
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By further calculation

a/b =c/d

Therefore, it is proved that a, b, ¢, 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

11a® + 13h% B 11c2 + 1342
11aZ — 1362 11c2 — 1342

By applying componendo and dividendo

11a® + 13b% + 11a® — 136> 11c* + 13d” + 11e? — 13d°
11a2 + 1362 — 11a2 + 13b2  11¢2 + 13d2 — 11e2 + 13d2

Sowe get

(L i

E:d

Therefore, it is proved thata: b :: c: d.

d-proportion/
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2ab x+a x+b
If x = find the value of + .
a+ Xx—a x—Db
Solution:
z+b _ 20 +a+b _ Jn + 1’;"”[2]
r=—b 2a—a-b a-=b
It is given that Now adding both the equations
2ab xr+a x+b 3b+a 3a+b
T a+b r—a x—-b b-—a a-—b
- 2b By further calculation
a a-+h

a+3b 3a+b

By applying componendo and dividendo =

fn— b a—b

.r+a=2[Jvn+:'r::3??+ﬂ“““] So we get
r—a 2b—a-b b—a

o —a—3b+3a+b
Similarly -

a—nh

r  2a _2a-— 2h
b a+h a-b

By applying componendo and dividendo Taking 2 as common

=2(a—Db) (a-b)

=2
8.
Kab 4 4b
Ifx = A ﬁndthevalueufx+ a+x+
a+b x—4a x—4b
Solution:

d-proportion
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I'tis given that

- Bab

T+ Now adding both the equations

x 25

—- = c+4a x+4b Iv+a 3a+b
da a+b = +

-+ = -
r—4a x—4b b—a a—~h

By applying componendo and dividendo By further calculation

r+4a 2b+a+b 3b+a

r— da 2h—na—"h h—u”“““:. =-f1 aT
i — |r.|‘ i — l'll‘
Stmilarly So we get
= 2 —a—3b+3a+b
b a+b -
a—h

By applying componendo and dividendo 2a — 2b

.r+f:_2r:-i—ﬂ+b_3a—-—b () a—b

x—b 2a—a-b a-b""" Taking 2 as common

=2(a—b)/ (a—b)

=2
9.

46 z+2V2  x+2V3
If2=——-—= findthe val +
fx ﬁ+x/§fm wtaueafm_zﬁ —
Solution:

d-proportion
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Similarly

. X 242
Itis gl:&jéhat e = N WE
= m Bv applving componendo and dividendo
We can write it as x+203 20Z+42+43

23 x—2V3 22-v2-+3

= m Bw further calculation
Here x+243 34243

X 243 x-2v3  vz—v3 @
222 VZ+43 Bv adding both the equations

By applying componendo and dividendo  x +24/2 x+ 23 34/3+4/2 342443
+ = +
c 22 24T 43 x=22 x-2V3 3-42 Z-43

¥ — 242 - 243 —1Z -3 We can write it as
Bv further calculation B A3 +42 3 32 +43
T V3-42 3-42

x+22 3342
x—242 Va2 T
33442 32 —43
B N
_W3-242

T V3-42

Taking out 2 as common

e

S0 we get

_ 2 (W3-/2)
Va-iz

=2

10. Using properties of properties, find x from the following equations:

d-proportion/
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W —.f'l"u
O

Yax+d4+x—10 5

@ =10z
Vi1+x+y1— -x a

}1-'1+.r—1-'1 —x ﬁ

=3

12x+1++2x— 3
(v }1,-'12.'r+ 1-+v2x-3 2

. Fx+4/ 0922 +5 5
( }31:—1.! 0x2+5
Vva+x+vo C

}1-':1.+x—1-'n. —x d

.I-q.

Solution:

VZ—z+V2+z
VZ-z—V2+x

By applying componendo and dividendo
V2—z+V2+z+v2—a—v2+2  3+1

VZ—a+\V2+r—v2—ax+v2+x 3-1

On further calculation

2V2 —x
W2+z
2—x 2

1

)

1)

[ SN

i

2+
By squaring on both sides
22— B 4
2+ 1
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By cross multiplication

8+4x=2-x

So we get

4x+x=2-8

5x=-06

X =-6/5

( jx/F+m 5
vr+d—\z—10 2

By applying componendo and dividendo

vz +4+vVe—10+vz+4—vVe—10 5+2
Vitd+yz—10—yvz+d+yz—10 5—2

On further calculation

2vr+4 B T

o0z —10 3

r+4 T

vr—10 3 1

r+4
By squaring on both sides r—10 9

By cross multiplication
49x — 490 = 9x + 36
49x — 9x = 36 + 490
So we get

40x = 526

x = 526/40
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X = 263/20
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Ml +x++/1-—:
(iii) I’l vi-z_ VI—z=3
+

By applying componendo and dividendo

Jl+:r—~.,r"l—:r—v"l+;r—p"l—:r_fr—b

Vitz+yi—z—-+I+z++vI—-z a-=b

On further calculation

20/T=z  a+b
2WVI—x a-—b

l+z a+b
-v-"l—:r Ca—bh

By squaring on both sides

l+z  (a+b)?
l—z  (a—b)? . .
By applyi do and dividend 2 _ Ao +b)
y applying componendo and dividendo 5 = 1ab
l+z+1—x  {(a+b)*+(a—0b)? 1+
o 1ear farhi2—_(a— b2 z 2
l+z—1+x f{a+b)*—(a—0b) r ab  oab
By further calculation So we get R

d-proportion

elﬁdCareer


https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-7-ratio-and-proportion/
https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-7-ratio-and-proportion/

€IndCareer

)J12m+1+uf2x—3 3
Vi2e +1 —+2x—3 2

By applying componendo and dividendo

V9120 + 14+ 20 —3+v120 +1 — 22— 3

3+ 2

V120 + 1+ 22 —3 — 120+ 1 + /22— 3

On further calculation

20V12¢ +1 5
1

By squaring on both sides

122+1 25
Qe —3 1

By cross multiplication
50x —75=12x + 1
50x —12x=1+75
So we get

38x =76

X =76/38 =2

d-proportion/
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[ )3$+U9$2—5 5]
o = —
3r — 9z -5 1

By applying componendo and dividendo

3:ﬂ—|—v9:c2—5+3:ﬂ—w9:c2—5_5+1
3z 4+ 022 —5 -3 +922 -5 5H—-1

On further calculation

b 6 . .
- = By squaring on both sides
2¢v/92° =5 4

SR 3 92 9

0zZ —5 2 9r2 —5 4

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

81x? — 36x% = 45

So we get

45x? = 45

x?=1

x=%1

x=1,-1

Verification:

(i) Ifx =1

d-proportion
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3x1+vVOx1-5  3+V4
Ix1—+v9x1—-5 3—+4
Sowe get

_3+2

32

5

1

Hence, x = 1.

(ii) If x = -1

3% (—1) + /9 x (—1)

2

—5  —3+0-5

3% (=1) — /9 x (=1)

25 —3—9—5

By further calculation

344
_3_ﬂ
Sowe get
=342
- —3-2
- -1
=5
1
]

Here 1/5 # 5/1
X = — 1 is not the solution

Therefore, x = 1.

d-proportion
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(I_)x/a-l—x—i—«_/a—:c G
Y ere—va—z d

By applying componendo and dividendo

va+r+ya—r+vatae—va—x c+d
veat+ez+va—az—+vVat+taz+va—az c—d

On further calculation

Em_c-l—d
Wa—z c—d
x/m_c—l—d
va—z c—d

By squaring on both sides

a+z (c+d)?
a—x (c—d)?

By applying componendo and dividendo

at+r+a—x (ct+d?+(c—d)?
a+z—a+xz [(c+d)?—(c—d)?

By further calculation

2a  2(c* + d%)

2w 4ed
r:r,_rzz-l—d2
x  2ed

By cross multiplication

2(c® + d?) = 2acd

2acd

DS NacCd
d-proportion

€IndCareer


https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-7-ratio-and-proportion/
https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-7-ratio-and-proportion/

€IndCareer

11. Using properties of proportion solve for x. Given that x is positive.

(i) (ii)

20 + s/4;r.'-: — 1 B

9 - 4
2r — Vdze —1
Solution:
3r + /022 — 5 B D
32 — /922 —5 1

By applying componendo and dividendo

B3+ v92? =5+ 3x — V922 -5 5+1
3z +v9r? -5 -3 +922 -5 5-—1

On further calculation

_ b — 6 By squaring on both sides
2492 —5 4
3¢ 3 9z 9
0z2 —5 2 922 —5 4

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

81x? — 36x* = 45

So we get

45x? = 45

d-proportion
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Verification:

(i) Ifx =1

3x14+VOx1-5  3+V4
3x1—+vOx1—5 3—+/4

So we get

B 3+ 2

S 3-2

N 5}

1

Hence, x = 1.

(i)

Solution:

2o+ dx? — 1 B 4
20 — VaAzi —1 1

By applying componendo and dividendo. we get
2e+vidr—1+20—vi4e*—1 4+1
2¢+Vdz? —1— 2z + VA2 —1 4-1

On further calculation, we have
4r D

21.54:& BE

xf4x* I

On Sgtmﬂng on both sides, we get
4x” 25

22 -1 9

D
3

Upon cross multiplication,
36x% = 25(4x? - 1)

36x% = 100x*>- 25

d-proportion/
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64x2 =25

x? = 25/64

Taking square root on both sides,
X = 25/64

x=1*5/8

Given that, x is positive

Thus the value of x = 5/8.

12. Solve
1+x+x*  62(1+x)
1-x+x2  63(1 —x)
Solution:

d-proportion
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l+z+a2%  62(1+x)
l—x+ax2  63(1 —x)

We can write it as

(1-2)(1+z+a2%) 62
(1+2)(1—z+22) 63
(1+2)(1—z+ax*) 63
(1—2)(l+z+2%) 62
l+2° 63
1—2% 62

By applying componendo and dividendo

1+x3+1—:¢3_53+52
l+a23 —1+2 63—62

On further calculation

x=1/5
13. Solve for x:

16(3—}:)3 _ a+x
a+x a—x

Solution:

d-proportion/
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+ & i — @

We can write it as

So we get

3x=a

x =al3

d-proportion

elﬁdCareer

@IndCareer

i+ T a+r. g
=16

() x(—)
TV 16 = (+2)!
1 — T
Here

_|_
a :ﬂ::I:Z
a—
Ifa—|—:c:E

L — 1

By applying componendo and dividendo

a—i—:-r:—i—a—:r:_?—i—l
a+r—a+r 2—1

On further calculation

]
2

3

o

3
1

2la
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Ifa+m:;2

i — T 1

By applying componendo and dividendo

n+ar+a—x —2+1

a—!—:ﬂ—ﬂ—!—:ﬂ_—E—l

On further calculation

So we get
X =3a

Therefore, x = a/3, 3a.

14.
—1 . . .
Ifx = ja i 1{ a :;a = using properties of proportion, show that x* —2ax+1=10
a — va—
Solution:

It is given that

d-proportion
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P va+o+ya—1
N va+1—+a—1
We can write it as
r+1  2va+1
r—1 2v/a — 1

By applying componendo and dividendo

(x+1)2 a+1

(x—1)2 a—1

On further calculation

(z+1P°+(x—-1)* 2a
[$+1]2—[$—1]2_ 2

By applying componendo and dividendo

x2+1+2x+x2+1—2m_
il —a2—1+2: ©

Sowe get

2r° +2
4

)

Talking out common terms

2(z% + 1)
4

2 +1
2x

=

=

We get
2ax = x>+ 1

x>—2ax+1=0

d-proportion
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Therefore, it is proved.
15.

Solution:

acd
d-proportion/
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E— xfa2—|—bz—|—x./a2—bz
1 Va2 + 02— Va2 =12

By applying componendo and dividendo

z+1 Va2 + 0+ a0+ Vel 02— Ve — 12
r—1 a2+ b2+ =12 — a2+ 02+ e — 12
On further calculation

(z+1) 2y + 82
(x —1) N
(z +1)
(

va? + b?
1) ViR
By squaring both sides

(z+1)2  a*+b?
[:ﬂ—l]z_az—bz

Expanding the equations

22+ 1+20 a2+ b?

224+ 1 -2 a— B2

By applying componendo and dividendo

Pl + 2+t +1—2¢ o+ 4+a’ — b

22+ 1 +2r —a2 —1+20 a+b2—a2+h2

So we get

20 +2  2a’ :¢2—|—1_a2
dr  2b? 2¢ b2

Taking out common terms Sowe get

d-proportion
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16.

%+ 3ab® 63
Given that a roab’ —. Using componendo and dividendo find a : b.
b* + 3a’b 62

Solution:

It is given that

a’ + 3ab® 63

b+ 3a?b 62

By applying componendo and dividendo
a® +3ab® +b° +3a”b  63+62 125
a® +3ab? —b* —3a2b 63 -62 1

On further calculation

a+b)? 5.
e
Sowe get

(a +b)
="

By cross multiplication
a+b=5a-5b

We can write it as
S5a—a-5b-b=0
4a-6b=0

4a=06b

d-proportion
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a/b =6/4
a/b =3/2
J.ab=3:2
17.

. xXP+12x yP 427y
Give > = 5

bx- + 8 9y = + 27

Solution:

It is given that

€IndCareer

. Using componendo and dividendo find x : y.

d-proportion
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8+ 12z B y* + 2Ty
622 +8 9y +27

By applying componendo and dividendo

a + 120+ 622 +8 P + 2Ty + 9yF + 27
23 4120 — 622 — 8y £ 2Ty — Oyt — 27

On further calculation

(z+2)°  (y+3)°
(2 —2)%  (y—3)3

We can write it as

r+2 5 y+3 4
C0 = Ly
T Y
Sowe get

r+2 y+3
r—2 y—3

By applying componendo and dividendo

r+2+w—2 y+3+y—3
r+2—z+2 y+3—-y+3

By further calculation

2x/4 = 2y/3

x/2 =y/3

By cross multiplication

xly = 2/3

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

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

d-proportion/
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x®+38x 341
3x2+1 9N
Solution:

It is given that

2+ 3z 341

3x2+ 1 0l

By applying componendo and dividendo

@ +3z+30"+1 341+ 91
23 +3r—3x2—1 341 — 0l

On further calculation

@ +32%+3z+1 432 216

 —3x2+3x—1 250 125

We can write it as

(x+1)* 216 6.,
(z—1)% 125

Sowe get

:f:—i—l_ﬁ
r—1 5

By cross multiplication

6x—-6=5x+5
6x—-5x=5+6
x=11

19.

d-proportion
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X+y _ y+z  z+X

If = =
ax+by ay+bz az+bx

2
. prove that each of these ratio is equal to s unless x +y +z = 0.
a

Solution:

It is given that

20 +y + 2)

rTry _ ytE | Eiw :mlfn:—|—h]-|—y|fn:-l—t';]—|—3Ifn,—|—|.’;]
ar +by ay+bz  az+be

So we get
By addition
2(x +y + 2)

T latb)rtyte)

r+yt+y+z+z+o

~ax + by +ay + bz +az + br 5
By further calculation Tatb
fx+y+z#0

Therefore, it is proved.

Chapter Test

1. Find the compound ratio of

(a + b)% (a — b)?, (a2 - b?): (a? + b?) and (a* — b*: (a + b)*
Solution:

(a+Db)* (a-b)?

(@ —b?): (a® + b?)

(@* - b*): (a + b)*

We can write it as

d-proportion/
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(a+b)? @t —br ot b
T la—b2 " @0 " (atb)

By further calculation

(a+b)? (a+b)a—b) (a*+b)(a+b)(a—b)

BRCE ) A . (a + b
Sowe get
_ !
1
=1:1

2.If (7p + 39): (3p — 2q) =43: 2, find p: q.
Solution:

It is given that

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

(7p + 3q)/ (3p — 2q) = 43/2
By cross multiplication
129p — 86q = 14p + 6q
129p — 14p = 6q + 869

So we get

115p = 92q

By division

p/q = 92/115 = 4/5

Hence, p: q =4: 5.

d-proportion/
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3.1f a: b = 3: 5, find (3a + 5b): (7a -

Solution:

It is given that
a:b=3:5

We can write it as
a/b =3/5

Here

(3a + 5b): (7a — 2b)

Now dividing the terms by b

AR O SV
Kb+.xb

a
Substituting the values of 5

3 3
Ix—-—+5:3x--=2
5] 5

By further calculation

9 21
(E"‘ [? —2)

Taking LCM

5) :

9+25 21— 10
5 5

Sowe get

34

d-proportion/

elnd(.a

€IndCareer
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(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

=/ (52)% + (12x)?
= /2522 + 14442
— v/ 16922

It is given that

5x + 12x + 13x = 360 cm

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 x 12

=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?

d-proportion/
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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

So 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

d-proportion/
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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

3x—6=2x+28
3x—2x=28+6
x =34

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 + x and 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 + x2 =578 + 51x + x?

So we get

d-proportion/
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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

(@a+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 + ¢?

So we get

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

Dividing by 4

ac-b*=0

b?=ac

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

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

Solution:

d-proportion/
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Itis 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

(i) We know that

2/6 = 6/p

By cross multiplication

2p =36

p=18

(il) We know that

p/54 = 54/q

By cross multiplication

pg =54 x 54

Substituting the value of p

q = (54 x 54)/ 18 = 162

Therefore, the values of p and g are 18 and 162.
10. If a, b, c, d, e are in continued proportion, prove that: a: e = a*: b*.
Solution:

Itis given that

a, b, ¢, d, e are in continued proportion

We can write it as

alb=b/lc=c/d=dle=k

d-proportion/
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d=ek, c=ek? b=ek®and a =ek*
Here
LHS = ale

Substituting the values

=ek? e
= k4
RHS = a*/b*

Substituting the values

= (ek*)* (ek®)*

So we get

= ek'%/ e*k"?

= K16~ 12

=K

Hence, it is proved that a: e = a*: b*.
11. Find two nhumbers 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

d-proportion/
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x =256y ..... (1)

y%x = 128

Here

X=y?%128 .... (2)

Using both the equations

2567y = y3/ 128

By cross multiplication

y® =256 x 128 = 32768

y? =323

y =32

Substituting the value of y in equation (1)

x = 256y

So we get

x =256/32 =8

Hence, the two numbers are 8 and 32.

12. If q is the mean proportional between p and r, prove that:

i 3 1
2

___|__]|
P qz 2

p* —3q” + 1% =q’( -

Solution:
It is given that

q is the mean proportional between p and r

d-proportion/
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Here

LHS =p*-3g?+1?

We can write it as
=p?—3pr+r?

1 3 1
e

We can write it as

RHS = ¢/(

3
= +

1
o
Substituting the value of g

1
.?“-2

5, 1 3 1
= (pr) (f_j T + T_g)
Taking LOM
2 2
re—3pr +p°
=pri(———)
pere
So we get
=r?—3pr + p?
Here
LHS = RHS

Therefore, it is proved.

€IndCareer

13. If a/b = c/d = elf, prove that each ratio is

d-proportion
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[i]\/ﬂaz — 5c? + Te?
3b%? — 5d? + Tf?

oo 2a% + 5% + Te®
(i1)[555 S 5
2b% + 5d3 + 7f

o=

Solution:

It is given that
alb=cld=elf=k
So we get

a=k c=dk,e="1k

(0 a2 — 5e? + Tel
Y\ 302 — 5 1 752

Substituting the values

B 30202 — 52k + 7202
B 3b2 — 5d2 — 7f2

Taking k as common

o 3b* — 5 + T f*
N 3b2 = 5d? + T2

=k

Therefore, it is proved.

d-proportion
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- 2a% 4+ 5% 4+ Ted
(1i)555 3 7)7
20% + 5d* + Tf

Substituting the values Taking k as common

bJLJ+5dJL“+7f“LJ]% - [Zb"‘—l—&d“‘-l—Tf"‘]
W3+ 53+ 73 1 23 4 5B TSP

=

=k
Therefore, it is proved.

14. If x/a = y/b = z/c, prove that

3x® — By3 + 428
a® — 5b% + 4¢3

3x — Oy + 4=z
3a — 5b + 4c

= ( ?

Solution:

It is given that
xla=ylb=2zlc=k
So we get

x =ak,y=Dbk, z=ck

Here

d-proportion/
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3xd — 5y3 + 423

LHS = i

Substituting the values

3’k — 50k + 40k
C o 3a® —5b + 4

Taking out the common terms

B k*(3a® — 5b° + 4¢%)

3ad — 503 + 403
=k3
3r— D 4z ..
RHS = (22229725
3a — o +4e

Substituting the values

3ak — 5bk + 4ck
3a — bb+ 4e

- ( )

Taking out the common terms

k(3a — 5b+ 4c)

_ 3
= 3a— b+ 4 )

= k3
Hence, LHS = RHS.

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

x? +at +y4+b4  (x+y)S+(a+b)
x3+a% y34+bP (x+y)3+(at+hb)d

Solution:

We know that

d-proportion
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x/la=y/b=k
So we get
X = ak, y = bk

Here

acd
d-proportion/
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zt + ot +y4+b‘4
o +at oyt +

LHS =

Substituting the values

_fﬁ+f+wﬁ+ﬁ
CadkS +ad b 4 b

Taking out the common terms

_aﬁﬁ+¢]+bﬁﬁ+¢]
Coat(k3 1) bR 1)

We get

Calkt+1) bk 1)
B S

We can write it as

Calkt + 1)+ bk + 1)

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

E+ 1 RHS — . .
(k4 +1)(a + b) (z+y)* + (a+b)’
- B4+ 1 Substituting the values

d-proportion
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(ak + k) + (a + D)

(ak +bk)? + (a + b)?

Taking out the common terms

kY a+b)+ (a+ )
= i3+ b)a + b

We get

e+ D) 1)
C{a+ 0P+ 1)

We can write it as

(a+b)(K+ 1)
B ket + 1

Here LHS = RHS
Therefore, it is proved.
16.

x }’ Z .
If = = rove that each ratio' s equal to :
b+c—a c¢c+a—b a-l—h—cp 4

X+y—+z
a+b+c

Solution:

Consider

@ B Y B z 1
b+c—a c¢c+a—b a+b—c

So we get
x=k(b+c-a)
y=k(c+a-b)

z=k(a+b-a)
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Here

r+y+z kib+e—a)+klc+a—-b)+kla+b—c)
a+b+e at+b+e

By further calculation

kb+c—a+c+a—b+a+b—rc)
a+b+c

_ kla+b+c
So we get T a+b+e

=K
Therefore, it is proved.
17. If a: b = 9: 10, find the value of

.. ba+3b

i)
5a — 3b

... 2a% — 3b?

i) o573

2a% + 3b?

Solution:

It is given that

a:b=9:10

So we get

a/b =9/10
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By further calculation

T
T+3

|
":n--lg1
|
ok}

]
EI)(ﬁ—g

So we get

By further simpli fication

_15><2
2 73
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- 2a% — 3K?
(”)ﬁ
2a¢ + 364

Dividing by b*

20 3b?
_ b2 b7
— 9.2 ]

Tt

N a
Substituting the values of 5

2(&)* -3

B 2[19—0)2 +3
Sowe get

&l
:EXW—

2% 2L 43

d-proportion

&IndCa

@IndCareer

reer


https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-7-ratio-and-proportion/
https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-10-maths-chapter-7-ratio-and-proportion/

€IndCareer

18. If (3x? + 2y?): (3x2 — 2y?) = 11: 9, find the value of

3x* + 25y*
3x* — 25y1

Solution:
It is given that
(3x2 + 2y?): (3x>—2y?)=11:9

We can write it as

By applying componendo and dividendo

3a® +2y* + 3z — 2y 11+9
3202 + 292 — 322 + 22 11 -9

By further calculation

6% 20
442 2
3 2
= =10
2y=
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Fpd eq4
3x4+25y‘4_%‘+ 5
4 T et 20y 1
3cT o5y B D

We can write it as

3(4)% +25

3(5)2-25
By substituing the values
202 400+75
— w — 1075
3(2)2 — 25 3
By further caleulation Sowe get
475 3
3x 4 +25 = — X —
X9 T2 3 " 32
3x M _ 95 19
Taking LCM R
19.
2mab b
If x = 222 , find the value of X+tma x+m .
a+ Xx—ma xX—mb
Solution:

It is given that
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Pmab
r =
a+b

We can wrife it as

T 2h

+
ma a-+bh

By applying componendo and dividendo

r+ma 2Ww+a+b 3b+a
r—ma 2b—a—-b b—a"

Similarly

x 2n

mb  a+b

By applying componendo and dividendo g, .0 get

-“"‘m'ﬁz2“"'“"'!’:3”""’._”(2) =3b—a+3a+b
z—mb 2a—a-b a-b - a—b
Now adding both the equations 2a —2b

) a—b
x+ma x+mb 3b+a 3a+b ,
= R— Taking out 2 as common

r—ma x—mb b—a

By further calculation - 2(a —b)
_ =3b+a 3a+b a—b
T a-b - a—b =9
20.
pab x+pa x+pb 2(a®-b?

Ifx=—— that — —
T arp POV ax—pa x — pb ab

Solution:

It is given that
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pab
T a+b

We can write it as

T b

.Uf!

a+b
By applying componendo and dividendo

ztpe _btatb at2b (1}

r— pa “bh—a-b —a

Similarly
r  a
E N a+b

By applying companendo and dividendo

x+ph at+ta+b 2a+b
5

= - 2
r—ph a-a-b (2)

We know that

LHS — z+pa  x+ph

r—pa i&—pb

Using both the equations

= RHS

21.

- a+2b 2a4b

—h
2a+b

=1

a+ 20

—n b

Taking LCM

- ab + 2b* — 2a* — ab
- —ab
2% — 2a?
- T —ab
So we get

—2a% + 212
—ith

Falking out 2 as common

—2(a® — b?)
—ab

2(a® — b?)
ab

a+x++va2—x2 b

Find x from the equation

Solution:

It is given that

a+x—+a? — x2 X
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a+r+val—x2 b

a+r—\a:—r: @&

By applying componendo and dividendo

PR
a+r+val—r+a+r—-Vat-22 b+zx

- 7 e ,
al —2l—g—x+vai—ax2 b-2

a+x+
By further caleulation
2(a + ) - b+ax

Wl -2 b-z
Dividing by 2

By further calculation

(a+z) b+
m_b—.r 2&_2[52+$2]
By squaring on both sides 2r dbr
(a+z)? (b+a)? Dividing by 2
al —a2  (b—z)? a (b2 +22)
We can write it as - 2z
(a + z)? (b + ) By cross multiplication

(a +z)(a—2z) (b—x)?
a+wx  (b+a)

a—x [(b—x)? 9ab = B2 + 22
By applying componendo and dividendo

2abz = z(b* + 2%)

x? = 2ab — b*
a+r+a—zx (b+a2)?+(b—a)?

atz—a+z (b+z)?—(b—z)? = 2ab — b2

22.

B va+1+ a—1

If x = - :
* va+1—a—1

. prove that : x* —3ax? +3x —a=0.
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Solution:
It is given that
Va+1+va—1
T = - :
Jatil-va-1
By applying componendo and dividendo
z+1 Va+l+vVa—1+Va+1-—vVa—-1
r—1 Ya+l-Va—1-Va+r1+va—1

On further calculation

z+1  2va+1
r—1 2¥a—1
x+1 va+ 1
$—1: Yo — 1

By cubing on both sides

(z+1) a+1

(2 —1)%  a—1

By applying componendo and dividendo

(z+1)+(z—1) a+l+a-1
(x+ 1P —(z—1°% a+1l—a=+1

By further calculation

2(z* +3z) 2a

2(322 + 1) 2
Dividing by 2

(#° +3z) a

Bz +1) 1
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x*+3x=3ax’+a
x*—3ax?+3x—-a=0

Therefore, it is proved.

_X_
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M. L. Aggarwal, is an Indian mechanical engineer, educator. His
achievements include research in solutions of industrial problems
related to fatigue design. Recipient Best Paper award, Manipal
Institute of Technology, 2004. Member of TSTE.
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