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

EXERCISE 7.1

1. An alloy consists of 27 %2 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 Y2 kg =55/2 kg
Tin=2%kg=11/4kg

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
So we get

=11:121

=1:11

2. Find the compounded ratio of:

(i)2:3and 4: 9

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

(iii) (a — b): (a + 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

(iii) (a — 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

=(a-b)/(a+b)x[(a+b) (a+b)/ (a>+b?) x [(a*+b) (a+D) (a—b))/ [(a+b)’ (a—b)]
So we get

=1/1

=1:1

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

(12:3
We know that
Duplicate ratio of 2: 3=2%3*=4:9

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

(iii) Sa: 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

(iii) 1%: 23

Solution:

(1)3:4
We know that
Triplicate ratio of 3: 4 = 3%: 4° = 27: 64

(i) ¥4: 1/3
We know that
Triplicate ratio of %4: 1/3 = (1/2)*: (1/3)* = 1/8: 1/27 =27: 8

(i) 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) %4: 1/9

(iii) 9a2: 49b’

Solution:

(1) 9: 16
We know that
Sub-duplicate ratio of 9: 16 =9: V16 = 3: 4

(ii) Y: 1/9

We know that

Sub-duplicate ratio of %: 1/9 = \1/4: \V1/9
So we get

=1:1/3

=3:2
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(iii) 9a%: 49b?
We know that
Sub-duplicate ratio of 9a% 49b> = V9a%: 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: Y216
By further calculation

— (13)1/3: (63)1/3

=1:6

(i) 1/8: 1/125

We know that

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

= [(1/2)*]"3: [(1/5)°]"

So we get

=1:1/5

=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

(ii) 3%: 42

(iii) 1/9: 2

Solution:

(1) 4:7
We know that
Reciprocal ratio of 4: 7="7: 4

(i) 3% 4%
We know that
Reciprocal ratio of 3% 4> = 4% 32 =16: 9

(iii) 1/9: 2
We know that
Reciprocal ratio of 1/9: 2=2:1/9=18: 1
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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, 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=(5x%6)/ (7% 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

So 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.
(ii)Ifx:y=2:3andy: z=4: 7, find x: y: z.
Solution:

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

By multiplication

A/B x B/C x C/D=2/3 x4/5x6/7

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%x4)/(3x4)=8/12=8:12

y/z=4/7 x3/3=12/21=12:21
Sox:y:z=28:12:21

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%x3)/(4%x3)=15/12=15:12
B/IC=(6x2)/(7x2)=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 — Sy = 7/3, find x: y.

(i) If a: b = 3: 11, find (152 — 3b): (92 + 5b).

Solution:

(1) 3x +5y/3x -5y =17/3
By cross multiplication
9x + 15y =21x— 35y
By further simplification
21x - 9x =15y + 35y
12x =50y

So we get

x/y =50/12 =25/6

Therefore, x: y=25: 6

(i1) It is given that
a:b=3:11
a/b=3/11

It is given that
(15a—3b)/ (9a + 5b)
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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
=[15x3/11-3)/[9 x3/11 + 5]
So 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 % 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 + ).
(ii) If y 3x — y): x (4x +y) = 5: 12. Find (x> + y?): (x + y)*.
Solution:

(i) (4x> + xy): Bxy —y?) =12:5

We can write it as

(4x* +xy) Bxy-yH)=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*
20x%/y? - 31xy/y? + 12y*/y* =0

So we get

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

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

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

Here 4 (x/y)-3=0
4 (x/y)=3
So we get x/y =¥

Similarly 5 (x/y)—-4=10
5&xly)=4
So we get x/y = 4/5

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

(a) If x/y = 3/4, then
=xy+2)(2xly+1)
Substituting the values
=3/4+2)/(2%x3/4+1)
By further calculation
=11/4/(3/2+1)
=11/4/5/2

=11/4 x2/5

=11/10

So we get
x+2y):(2x+ty)=11:10

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



=[4/5+2])/[2%x4/5+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

M)yBx-yrx@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*
20x%/y* — 31 xyly* + 12y*/y* = 0
20(x*y?) - 31 (xy/y}) +12=0

We can write it as

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

Sy [4xy)-3]-4[4 &y)=-3]=0
[4 (x/y) =3][5 (x/y)—4] =0

Here

4 (x/y)—3=0
So we get

4 (x/y)=3
x/y=13/4

Similarly
Sxy)-4=0
So we get
S5ly)=4
x/y =4/5

(a) x/y =3/4
We know that
K +y)(x+y = +y) (x+y)

Dividing both numerator and denominator by y?

= (Y + Yy 1Y (x +y)]
=Xy + 1) (xly+1)7
Substituting the value of x/y
=[(3/4)*+ 1)/ [3/4+ 1T

By further calculation

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

So we get
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=25/16/ 49/16

=25/16 x 16/49

=25/49

So we get

(x2 + yz): x+ y)2 =25:49

(b) x/y =4/5

We know that

& +y): (x+y) = +y) (x+y)
Dividing both numerator and denominator by y?
= (Y + Yy 1Y (x + )]
=Xy’ + 1) (y +1)

Substituting the value of x/y

= [(4/5)* + 1]/ [4/5 + 1]

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

(x> +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.
(>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)?
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)/ (5x+3)=3%4°
So we get

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

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

192x — 135x =81 — 64
S57x=17

So we get

x=17/57

(iii) (x + 2y)/ 2x —y) = 3% 2?

Ratio and Proportion



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

So we get
l4x =17y
x/ly=17/14
x:y=17:14
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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:

(1) Ratio=18:7

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

[8x —25/2)/ [7Tx —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
T7x=7%x5=35

(i1) 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:

(1) 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
Sum of ratios=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:

(1) 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 % 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.

(i1) We know that

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

So 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: %. 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

X2 =244/61 = 4 =27

X=2

Here

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

(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:

(1) 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

(i1) 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

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
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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

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)=13/1

By cross multiplication

39=18 +3x

3x=39-18=21

x =21/3 =17 litres

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

(i1) 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
So we get
x=90/3=30

Hence, 30 new girls are to be admitted.
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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.

(i) 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:

(1) Consider the monthly pocket money of Ravi and Sanjeev as 5x and 7x
Their expenditure is 3y and Sy respectively.

5x—3y=280...... (1)

7x—-5y=280...... (2)

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 x40=200

x =40

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

(i1) 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/7-12)=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
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)=15/1
By cross multiplication
5x — 50 =4x—-20

5x —4x=-20+50

x =30

Number 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 =1x: 42

(ii) 3: x=24:2

(iii) 2.5:1.5=x:3

(iv) x: 50 ::3:2

Solution:

(1) 10: 35=x:42

We can write it as
35xx=10x42

So we get

x = (10 x 42)/ 35

X=2X%X6

x=12

(i) 3:x=24:2
We can write it as
XX24=3x2

So we get
x=(3x2)/24

x=Y

(i11) 2.5:1.5=x:3
We can write it as
1.5xx=25x%x3
So we get
x=(2.5%x3)/1.5
x=5.0

(iv) x: 50 ::3:2
We can write it as
xxX2=50x3

So we get
x=(50x%3)/2
x=75

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

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

(iii) 1.5, 2.5, 4.5

(iv) 9.6 kg, 7.2 kg, 28.8 kg
Solution:

(13,12, 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=(12x15)/3
x =060

(1) 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

173 xx=1/4x1/5

So we get

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

x=3/20

(i) 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=(2.5x%x45)/1.5

x=7.5

(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=72x28.8

So we get

x=(7.2x28.8)/9.6

x=21.6

3. Find the third proportional to
@{)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=10x%10

x = (10 x 10)/ 5 =20

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

(i1) 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
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x=(0.6 x0.6)/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
Ixx=12x12

x=(12x12)/3 =48
Hence, the third proportional to Rs. 3 and Rs. 12 is Rs. 48

(iv) Consider x as the third proportional to 5 ¥ and 7
SVa:r 77X

It can be written as

21/4 xx=T7x17

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

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

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

(i) 1/12 and 1/75

(iii) 8.1 and 2.5

(iv) (a—b) and (a® — a’b),a >b
Solution:

(1) Consider x as the mean proportion of 5 and 80
S: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.

(i1) 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 =1/900 = 1/30

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

(ii1) Consider x as the mean proportion of 8.1 and 2.5
8.l:x:u:x:25

It can be written as

x*=8.1x2.5=2025

x =\20.25=4.5

Therefore, mean proportion of 8.1 and 2.5 is 4.5.
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iv) Consider x as the mean proportion of (a —b) and (a® — a’b), a >b
(iv) prop

(a—b): x :: (a’ —a’b)
It can be written as
x*=(a—b) (a’ —a’b)
So 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 >bisa (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/l12=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

S5+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 +x2=209 + 11x + 19x + x*
185 + 42x + x> =209 + 30x + x*

So we get

42x —30x + x> —x>=209 — 185

12x =24

x=2

Hence, the least number to be added is 2.



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

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%x) (57 —x)

By further calculation

1794 — 23x — 78x + x> = 1710 — 30x — 57x + x*
x?—101x + 1794 —x*+ 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.

8.If k+3,k+2,3k-7and 2k — 3 are in proportion, find k.
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)(Bk-7)

By further calculation

2k* -3k + 6k — 9 =3k> - Tk + 6k — 14
3k?— Tk + 6k — 14 -2k* + 3k - 6k +9=0
kK*-4k-5=0

kK*—5Sk+k-5=0

k(k-5)+1(k -5)=0

k+1)(k-5=0

So,
k+1=0o0ork—-5=0
k=-lork=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:

It is given that

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

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

By further calculation

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

x>+ 10x —x* - 11x =18 -25
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So we get
-x=-7
x=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

So we get

4x =36

x=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

Herea=784/b ...... (1)

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

So we get

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

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)
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a=784/56 =14
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 = (a® + b%)/ (b> + )

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 + c¢) = 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% + ¢).
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 + be)? = (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 = (a> + b?) (b* + ¢?)
Using equation (1)
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= (a® + ac) (ac + ¢?)
Taking common terms out
=a(atc)c(atc)
=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)*.
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+z)
Using equation (1)
=y ykx+y+z)’
=y (x+y+z)’

So we get
=lyx+y+2p

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

= (xy + yz + zx)’

= RHS

Hence, it is proved.

15.1If a+ ¢=mb and 1/b + 1/d = m/c, prove that a, b, ¢ and d are in proportion.
Solution:

It is given that
atc=mband 1/b+ 1/d=m/c

a+tc=mb
Dividing the equation by b
ab+c/d=m....... (D)

I/b+1/d=m/c
Multiplying the equation by ¢
cb+c/d=m...... 2)

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

So we get

a/b=c/d
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Therefore, it is proved that a, b, ¢ and d are in proportion.
16. If x/a=y/b =1z/c, prove that )
X2yt 2 (x+y+z)?

‘a2 b2 2 (at+b+c)?

et x? + by 4 CZZZ]B XVZ

- adx + b3y + ¥z ~ abc
ey AX — by — cz CZ — ax
(111)- — -+ - F\, — + - — - =3
(a+b)ix—y) (b+c)ly—2z) (c+a)iz—x]

Solution:

It is given that
x/a=y/b=1z/c

We can write it as

x =ak, y=bk and z = ck

Ratio and Proportion



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)

Therefore, LHS = RHS.
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@2 @3 .2
a~x® + by + c°z°

ate + by + 3z

(i) LHS = | K

It can be written as

B atall? + V22 + At

3
ad.ak + b3.bk + A.ck ]

By further calculation

- [n,"l.lf{z + B2 + r:-.lltl‘E];j
b a4k

So we get

Rt b )
=1 k(a!+ b1 + 4) )
= k*

RHS = 22

 abe

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

ax — by by — oz

(1i1)LHS =

CZ —

(a+b){z—y)

It can be written as

ax — by by — cz

(b+e)ly— =) -

(c+a)(z—=x)

CZ—

- (a + b)(ak — bk) - (

By further calculation

OB T ek —ah)

Ratio and Proportion
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a’k — b2k b2k — 2k Ak — o’k

(a +b)k(a—b) (b+e)kb—c) (c+a)klc—a)

Taking common terms

_ k(a®> —b%)  k(b* —c*)  k(c? —a?)
T k(@2 —12) k(B —2) k(2 —a?)
Sowe get

=3

= RHS

Therefore, LHS = RHS.

17. If a/b = ¢/d = e/f prove that:
(i) (b* + d* + ) (a’ + ¢* + e*) = (ab + cd + ef)?
(a3 + c3)2 ab

i

Llljw:f—ﬁ

...]aﬂ c? e ac T e

ml— + —+ — e e il T

M T @ T T bd | df | dr

I _b d. f Iy AT AT L

(iv)bdf (22 + SEE 4 S — 27(a + b)(c + d)(e + )
b d f

Solution:

Consider

ab=c/d=e/f=k

So we get

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

() LHS = (b’ + d*+ ) (a® + 2 + &%)
We can write it as

= (b*+ d* + ) (b’k* + d*k* + k%)
Taking out the common terms

— (bZ + d2 4 f2) k2 (bZ + dZ 4 f2)

So we get

_ kZ (b2 + d2 4 f2)

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 (bZ + d2 4 f2)2
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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

_ kS(b + d*)?
(b3 + d*)?

We get

fﬁ L‘ﬁ
a
= k°
Therefore, LHS = RHS.

L a’ r:2 e?
(1i1)LHS = ] fﬂ

It can be written as

FZ .2 2
h=k 40 f ke

b2 ft'
Sowe get

=k + &+ &
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It can be written as

 bkdkdk.fl bk fk
= | bd df b ]

Sowe get

S

= 3k?

Therefore, LHS = RHS.

P i a+bh ec+d e+ fo
HLHS = bd + + —

(17 hf [ ; y 7 ]

It can be written as

b dk4d kHf
) +f j]3
d f

bl +
— bdf|- )

Taking out the common terms

u"l_."',l u"l_."'ll ..-'I_."',I.

:hr{f'[ml 1) R dlk+1) N flk . l,].i
b il f

So we get
=bdf (k+1+k+1+k+1)
By further calculation
= bdf 3k + 3)°
=27 bdf (k + 1)°

RHS=27(a+b)(c+d)(e+1)
It can be written as

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

=27 bdf (k + 1)°

Therefore, LHS = RHS.

18. If ax = by = cz; prove that

Ratio and Proportion
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vz zx xy a2 bh? ¢?
Solution:

Consider ax =by =cz=k
It can be written as
x=k/a,y=k/b, z=k/c

k
L T

Ek  EE kK
hire ra " b

J2~

By further calculation

et | k2

— — —
— & o, ", £
- k2 k2 k2
({14

It can be written as

J2 9 he k2 y ca N 2 5 ab
al k2 B2 B2 g2 |2

Sowe get

B b ca  ab
ol ht o 2
= RHS

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

o a?+ab b?—2ab

v =
l‘ "c?+ecd  d?— 2cd
v) (a+c)® ala—c)?

V- = — T -

(b+d)® b(b-d)?
.at+ab+b? 2 4ced+d?
(v1)

‘a2 —ab+b?2 2 —cd+d?
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i ""‘.Ia'z _bz EI.b—EI.d - bC
vil —
VW ETE#E “ bered—ad
PP 1 1 1 1
Lvlujabcd[ﬁ tmtat ﬁ] — a2 b2 g2

Solution:

It is given that

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

(1) LHS = (5a + 7b) (2¢ — 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)

=-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)

So we get

=k? (12d) (-b)

=-12bd kK’

Therefore, LHS = RHS.

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

b d

Consider

mbk + nb

LHS =
b

Taking out the common terms

bimk 4+ n)
b

=mk +n
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me + nd

RHS =
d

It can be written as

mdk + nd
d

Taking out the common terms

d(mk +n)
il

=mk+n
Therefore, LHS = RHS.

(iii)(a* + ¢*): (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
bt + dt

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!
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Therefore, LHS = RHS.

a2 + ab

e+ ed

(iv)LHS =

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

RHS = d? — 2ed

It can be written as

B b2 — 2bkb
d? — 2dled

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*



[E8]

ala —¢)

RHS = b(h — d)?

We can write it as

 bk(bk — dk)*
(b —d)?

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

bbb —d)?

=k

Therefore, LHS = RHS.

3 3
a* + ab + b=

i) LHS = ———

(vi) a? — ab + b2

We ecan write it as

B b2L2 +« ble.b+ B2

©b2hE — bheb + b2

Tr:.l'r'n_:; out the commeon terms

R k4 1)
TR —k+ 1)

So we get

B (2+k+1)
(k2 —k+1)
RHS — c+ed+ d®

We can write it as

2 k2 + dkd + 42

= BI2 —dkd + 2

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

{2+ k+1)
(12 —k+1)

So we get

(k2 + )+ 1)
T UZ—kE1)
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)
d2 (k2 +1)
b?

2
RIS — ab + 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.
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P . 1 1 1 1
(viii)LHS = nhrff[“—g Tttt {—3]
We can write it as

1 1 1 1
= bi .EJ.{IL.{I[W tmtamt ﬁr_z]

By further calculation

50 o AP+ PR+ 02+ bPE?
S_L bed” | EFIE ]
o we get

=d (1+K) +b” (1 +k%)
=(1+k) (0’ +d)

RHS =a’ + b’ + ¢* + ¢

We can write it as

=b%k* + b + d’k* + d?

Taking out the common terms
=2 K+ 1) +d K +1)
=2+ 1) (b +d

Therefore, LHS = RHS.

20. If x, y, z are in continued proportion, prove that:

x+y)/ (y+2z)?=x/z
Solution:

It is given that
X, y, Z are in continued proportion
Consider x/y =y/z=k

So we get
y=kz
x=yk=kzxk=kz
i W
. lx+y)-
ly +z2)°

We can write it as

B (k22 + kz)?
3

=

1]

¥ )
Taking out the common terms

ks(k +1))2
EREUEE

Ratio and Proportion



So we get

k222 (k4 1)
T2k + 1)
— .2

RHS ==

L&)

= k?

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

pa®’ +qab+rbh* a

pb2 + gbc +rc?2 ¢

Solution:

It is given that
a, b, ¢ are in continued proportion
pa’ +qab +rh?  a

pb? + gbc +rc?2 ¢

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
pa’ + qab + rb®

LHS =

ph? + qbe + rc?
We can write it as

plek?)? + q(ck®)ck + r(ck)?

plek)? + qlck)e + rc?

By further calculation
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B pt'zﬁ"l " qt'zﬂ':! e rt_z;l,z

pell? + gel + re?

Taking out the common terms

_ EL'E[;JLE + gk + r]
c2 ‘pk?+qgk+r

= }?

RHS =2

We can write it as

2
ck=
c

= }?

Therefore, LHS = RHS.

22.1f a, b, ¢ are in continued proportion, prove that:

..a+b a%b—c]

| —
Wb rc b2a—b)
a1 1 1 a b C
(i) —+—<+ — .n +

a® b3 3  b2¢2 c2a2 a2h?
(iii) a: ¢ = (a2 + b?): (b? + ¢?)
(iv) a’b%c? (a* + b* + ¢ =b? (a* + b* + %)
(v) abe (a + b + ¢)* = (ab + bc + ca)®
(vij(a+b+c)(a—b+c)=a’+b*+¢c?
Solution:

It is given that

a, b, ¢ are in continued proportion
So we get

ab=blc=k

a-+b

() LHS =

)+ ¢
We can write it as

ck? + ck
ck+ ¢

Ratio and Proportion



Taking out the common terms

_ckik+1)
oelk+1)
—k

. at(b—rc)
RS = b2 (a —b)

We can write it as

(ek?)?(ck — )
(ch)2(ck? — ck)

Taking out the common terms

B Akie(k — 1)
AARek(k — 1)
Sowe get
Ak — 1)
e
=k
Therefore, LHS = RHS.
. L1 1 1

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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a N b N C
e cla?  alh?

RHS

We can write it as

B cl? ek e

= e T 22 T a2 (ck)?
ck? ck c

r:"l ;‘.2 + r;—'lff-'l + r:;lﬁ‘ﬁ

So we get

1
+ ==

1
=3 LR 3]0

3

Taking out the common terms

11
c_ﬂ[k_ﬁ+k_'i+l]

Therefore, LHS = RHS.

(iii) a: ¢ = (a®> + b?): (b* + c?)
We can write it as

a al+ b2

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
N I':r:f{jlz + c?

Sowe get




@ L
Akt + k2
c2k? + 2

Taking out the common terms
k(R + 1)

A2k +1)

— ]2

Therefore, LHS = RHS.

(iv)a’b’c? (a*+b*+ch) =b? (@' +b* + )

LHS = a*b**(a b e

We can write it as

So we get

athie?  athie? | a2h2el
= =
at b o

By further calculation

a0 ¥ O Fg ¥
hect ctat  acb-

a? b2 c2

It can be written as

(ck)e®  *(ek™)®  (ck*){ck)?

(ck?)? - (ck)? 2
Py B . 2l . c2hA el
P T P YT R

On further simpli fication

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
Ratio and Proportion
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=l + k4 kY
RHS = b [a* + b + "]

We can write it as

1

= b—z[ﬂ'l — E‘J'] — t"]]

So we get
1

=T [(el®)! + (k) + €]

=]

By further calculation

1 i
= .Lz[t'-].lr-.'h—l!'.ll.'.l _t'.]]

P

Taking out the common terms

t"]

212

[k® + &+ 1]

(S

(S

r

= —[1+ k' + Y

—
(=]

Therefore, LHS = RHS.

(v) LHS =abc (a+b +c)’
We can write it as

=ck® ck. ¢ [ck® + ck + ¢]®
Taking out the common terms
=K [c®®+k+ D]

So we get

:C3 k3. C3 (k2+k+ 1)3
:C6k3 (k2+k+ 1)3

RHS = (ab + bc + ca)’

We can write it as

= (ck?. ck + ck. ¢ + c. ck?)’?

So we get

— (CZk3 4 Czk 4 Czk2)3

= (¢ + k? + k)’

Taking out the common terms
=k K +k+ D]
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=k’ (K +k+1)°
Therefore, LHS = RHS.

(vijLHS=(a+b+c)(a—b+c¢)
We can write it as

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

So we get

=K +K+1)

RHS = a*>+ b+ ¢?

We can write it as

= (ck?)’ + (k) + (¢’

So we get

=c%k* + k% + ¢?

Taking out the common terms
= (K*+ K+ 1)

Therefore, LHS = RHS.

23.If a, b, ¢, d are in continued proportion, prove that:
at+ b3+ a

Ve rer® d

(ii) (a2 — b?) (2 — d?) = (b* - ¢¥)?
(iiiy)(a+d)y(b+c)—(a+c)(b+d)=(b-c)’

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

,ﬁ,a— a—cﬁg d—b —cﬁg o d)? 1
WATS b ' e b L AN

Solution:

It is given that

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

a/b=Db/c=c/d=k

c=dk, b=ck=dk.k=dk’
a=bk=dk’. k=dk’

3 3
a’ + b L ¢
(JLHS = ————
\t) b3+ o3+ o?

A4

We can write it as

B (di® ) + (dk2) + (dk)?
o (dk2)3 + (dR)3 + &P

So we get



kY + BLES + PL3
d3kb + B33 4+ d3

Taking out the common terms
ﬂr:i Itl:ilfllll[j L IIrl,:!i L lll

RS+ B3+ 1)
;‘i

rHS = % =%
Todd

Therefore, LHS = RHS.

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

= [(dk*)? — (dk*)] [(dk)’ - d”]
By further calculation

— (d2k6 o d2k4) (deZ o dZ)
Taking out the common terms
=k K- dE-1)
=d'%k* (K2 - 1)

RHS = (b — ¢?)

We can write it as

= [(dk*)* - (dk)’]?

By further calculation

— [d2k4 _ d2k2]2

Taking out the common terms
= [ (- )P

=d* K (K2 - 1)?

Therefore, LHS = RHS.

(i) 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(&+1)dk(k+1)—dk K+ 1)d (K +1)
By further simplification

=dk k+ 1)K +1)-dk (K+1) K +1)
So we get

=k (K*+ K +k+1-KkK'—-2k>— 1)

= d%k (kK® - 2k> + k)

Taking k as common

=d%k* (K -2k + 1)

=d2 (k- 1)

RHS = (b —¢)?

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 .
T
LHS =a:d = ]
il

It can be written as

(a —b)?
(b —e)?

We can write it as

RHS =

(dk* — dk?)?
(dk? — di)?

Taking out the common terims

B rf;jl‘ﬁ(ﬂ‘ _ 1]3
o 33k — 1]3
= k*

Therefore, LHS = RHS.

) f i =i i
a—-0b a=—c. { 3 d =4
LHS = | - =1 B

i Ir.l i |r-I

We can write it as

- frH.-"' —dk?r  di? = dk 2 I,u’ —dk?  d—dk 2
- dle T dk2 T T dke T dk2

Takin o ut the common terms

Ratio and Proportion
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di*(k=1)  dk(k* - 1‘_-33 (i1 - ) d(1 — k)

== PTE T dk dic2

By further calculation

I.E_ '.) _I.E k).,
(-1, 1k (1-k,

2 Tk k2
Taking LOCM we get

= (k(k =1) +

KAk — 1) + (k* — 1)o_ k(1 k) +1 -k 2

2 b 2

=
Sowe get

=gt =1, k=k 1=k

= : )2 — )
(=12 (kP4 1)?
- 12 o A
“I.:s_ 132 ,:1 — -2
- 12 T A

On further simplification

1., 1
= (T] (11— ﬁj
H.f-_qff
“'.;5 _ 1}2“.3 -1
o .tf'l'
, 11
We can write it as
3 5, 1 1
= (dk” —d) (dzkz - d%‘i)
So we get
. k2 —1
— dz[kj _ ljz[ dgk,; j

(K — 1% — 1)
-t

Therefore, LHS = RHS.
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1.Ifa: b ::;: d, prove that

+5b  2c+5d
—~5b  2c—5d
. 5a+11b ~ 5a — 11b
"5c+11d  5c—11d
(iii) (2a + 3b) (2¢ — 3d) = (2a —3b) (2¢ + 3d)
(iv) (Ia + mb): (Ic + mb) :: (Ia — mb): (Ic — mb)
Solution:

o
ot
[y

(1) 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) = (2¢c + 5d)/ (2c — 5d)

(i1) We know that
Ifa:b::c:dwegeta/b=c/d

By multiplying 5/11

S5a/11b=5c¢/11d

By applying componendo and dividendo
(5a+11b)/ (5Sa—11b) = (5c + 11d)/ (5¢ — 11d)
Now by applying alternendo

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

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

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:dwegetab=c/d

By multiplying I/m

la/mb = lc/md

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

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

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

2.
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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

10 B 10w
14y 14w
10
Dividing by —
LY
T
y oo

Therefore, it is proved.

(id) Ba —5b  Sa + 5b

" Sc—hd  8Sc+ hd

By applying alternendo

8a + 5b B 8c + 5d
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
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By further calculation

16a B 16e
106 10d
16
Dividing by —
tding by 0
(L . {
h o d

Therefore, it is proved.

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

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

4a +5b  4c+ 5d

da —5b dc—5d

By applying componendo and dividendo

da + Hb+ 4a — 5b  de +5d + 4e — 5d

da + 5b— 4a + 5b T e + 5d— de + 5d

Sowe get

o Ba

100~ 10b

Dividing by E
10

il e

b d

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

4. If (pa + gb): (pc + qd) :: (pa — gb): (pc — qd) prove thata: b :: c: d.
Solution:

It is given that

(pa + gb): (pc + qd) :: (pa — gb): (pc —qd)
We can write it as
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pa+qgb  pa—qgb

pec+qd  pe—qd
pa+qb  pe+qd

pa —qgb  pc—qd
By applying componendo and dividendo

pa +gh +pa—qgb  pe+qd+ pe —qd

pa +gb — pa +qb B pe + gd — pe + gd

Sowe get

2pa Zpe
2qb  2qd
- 2p
Dividing by —
2q
1 o N
b d

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

5.If (ma + nb): b :: (me¢ + 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 =Dbc

By further calculation
ab=c/d

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

6. If (11a2 + 13b?) (11¢? — 13d?) = (11a% — 13b?) (11¢* + 13d?), prove that a: b :: c: d.

Solution:

It is given that
(11a% + 13b%) (11¢? — 13d?) = (11a% — 13b%) (11c* + 13d%)
We can write it as

Ratio and Proportion
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Ila* +136*  11e* + 13d°
11a2 — 1362 11c¢2 — 1342

By applying componendo and dividendo

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

11a2 + 1302 — 11a2 + 1302 112 + 13d2 — 11c2 + 1342

So we get
22a* 22
2662 2642

2 2
( C
h2 2
i
b d

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

7.

If x = 2ab ﬁndthevalueﬂfx+a-l—x+b.
a+b x—a x-—Db

Solution:

It is given that

2ab

T =
a+b
T 2h

il [/ Irl

BI_}' frpp.'r_ﬂjuri'_r; COTTEPOTLE Hdu |:'r”|"|!| :‘Jr.'.".rrlllr-nﬂlr:l

£l .HJ - 0 T ] :fnr} -+ {1

T — 1 b—a—b b—a
Similarly

x 2a

h T - |r}

By applying componendo and dividendo

Ratio and Proportion
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x4+ b 2at+a+h Ja+ b

= = el 2]

z—b 2a—a-b a—b

Now frrfrfr'ny both the r'qum‘ffm:-'-

T+ x+h B 3b+a 3a+b

r—a x—b b—a ia—b

By further calculation

_a+ 3 3a+b

Ca—-b  a—b

So we get

—a = 3b+3a+b

- a—h

N 2a —2b

 a-—bh

Tk tng 2 as commaon
=2(a—b)/ (a—b)
=2
8. b I

8a ‘ X+4a x+4
Ifx = find the value of
a+ X —4a x-—4b

Solution:

It is given that

SBab
a+b
& 24

da _ a—<b

€T =

By applying componendo and dividendo

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

* — da :'Eb—ﬁ—lr:: b—a

(1)
Similarly

T 2a

E:n—:-—h

BI‘_{ ﬂ'p‘.“liry.f.”y I!'Lu'ﬁl']‘_.!'.i'l"l‘]'l‘l"ﬂ I'-lrl‘.i' I'H'J'E!; !'f-f.!'.f-fli!"”ﬂlﬂ

x+ b - 2at+a+hb B 3a+b (2)
z—b Z2a—a-b a—-b"""

Ratio and Proportion
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Now rr:ff.l’f'n” hath the equations

r + 4da x + 4b 3+ a Ja+b

x — da x—4bh b—a a—b
Jrj.‘f .f.”i"”ff r calculation

a4+ 3b 3a+b

:’!—Ir} H—Ir.l

20 we get

—a—ab+3a<+b

a—h
20 —2b
o - Ii|.|l

Taking 2 as common
=2(a—b)/ (a—b)
=2

9.

16 r+2v72

P+2\/§

Ifax= ind the value o +
fo=—rrt P

Solution:

Itis given that
3 446
- w.-"i + 1.-"-3

We can write It as

4243
- 2+ V3
Here
X 24/3

22 V2443

Bv applving componendo and dividendo
x+2402 243+42+43

x—242 N 243-42-43

By further calculation

x+2v/2 332

xX— 2{2 4\5—«;‘2

$—2~../§

Ratio and Proportion



Similarly

X 24/2
21,-"5 - x-"i + 1\"'-3

Bv applving componendo and dividendo

x + 243 _ 242 +VZ+43
x—2V3 242-42-43

By further calculation

x+2 *\-'rE 3 *\-"E+*-.-'r3
x—2432 2437

@)

By adding both the equations

x+20/2 x+2V3_33+V2 32+43

x—242 x—-24/3 J3-4/2
We can write It as

33442 32+473

- J3- V2 V3— V2

So we get

_ HW3+V2-32- NE;
B V3—4/2
_23-22

B V3-42

Taking out 2 as common
2 {*\-'E—*-.-"E:]
V3-42

=7
A

x-"i — 1,-"-3

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
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10. Using properties of properties, find x from the following equations:



ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

Ny
H=—~—=3

Yy2-x—2+x

o Va+d+yax—10 5

] — — —
(}ﬂx+4—ﬁx—1ﬂ 2
 Vita+i-x a
(i) ——— =~

Y1l+x—/1—x b

. V1Zx+1+4/2x-3 3

¥ | e —_—
Y1Z2x+1—+2x-3 2

Ix+/0x2 45
O —===79
Ix—/0x2 45

| E— | —
. Vvat+tx+ya—x C
Vi) ¥———=—

—
Va+x—ya—x d
Solution:

" V2—1+ V2 +a
V2—1—\/2+x

By applying componenda and dividendo

V2 — 124+ vV2+r+n2—a— 2+ 3+1

=3

=

V2—a24+2 41— JE—&:—I—wE—;a::E—l

On further calculation

2—xz 4

242 1

By cross multiplication
8+4x=2-x

So we get

4x +x=2-8

S5x =-

Ratio and Proportion



(id) vae+4+ o — 10 _

W +d— e — 10

b2 | 2
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By applying componendo and dividendo

Vo +4+ve— 10+ vz +4— vz — 10

Ve +Ad+vE — 10—z +4+x— 10

On further calculation

By squaring on both sides
r+4 49

r — 10 9

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

40x =526

x = 526/40

X =263/20

| o

S e

Ratio and Proportion
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A e+yI—=
(i) — " T—z=-
Vvi+x b

By applying componendo and dividendo
Vidzr+yl—z+yl+z—y1—2 a+b

Vitz+/T-z—-I+z+VT—-z a-b
On further calculation

2yl+x a+b

2\,"1 — & _ﬂ—t'.i

vi+ax N a+b

vi—a2 T a-—b

By squaring on both sides

1+ (a + b)?

l—z (a—b)2?

By applying componendéand dividendo

l+z+1—2z (asxb)+(a=b)
l+x—1+2 (a#F b)°F|(@=b)?

By further calculation

2 dab
1 a® + b?

2 2(a* + b4
H
z 2ab

So we get

2aly

r = —
a® + b2
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mva—i—wa—a
\,/l”«'a—l—\ff'a—j

By applying componendo and dividendo

[~."|D~:-

V122 +1+ V22 -3+ V122 +1— V22 -3  3+2
VI2Ze +1+v22z —3— 12z + 1 ++22 -3 3—2

On further calculation

W12e +1 5
22z —3 1
20 +1 5
% —3 1

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

So we get

38x =76

x=76/38 =2

3+ 922 -5
[ =

Be — 0z -5
By applying componendo and dividendo
34+ 4022 —5+32x — 922 -5 541
a3+ \/9;212 — 5 —3r + I b—1

On further calculation

—|

[
e
L=

G

H—IG‘?

[J||;,;.

\/_J—
fgl 2



By squaring on both sides

02

Qps — 5

(Rl

= | o

By cross multiplication
81x* — 45 = 36x’

81x* — 36x* =45

So we get

45x* =45

x*=1

x==*1

x=1,-1

Verification:
HIfx=1

iz

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

By further calculation

_ —3++v14
==

Sowe get

342
32
-l
R

[siy I

[y |

Ratio and Proportion
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Here 1/5 #5/1
X = - 1 18 not the solution

Therefore, x = 1.

(vi) va+z+ya—=x _c

va+z—ya—a d

By applying componendo and dividendo

vat+z+yo—z+vat+z—va—x  c+d
Votz+yva—z—vat+tz+yo—z c—d

On further calculation

Evfm_ o+ d
Ma—z c—d
va+z  c+d
Vi—z c—d

By squaring on both sides

a+z  (c+d)?

a—z (c—d)?
By applying componende and dividendo

o+ {”2 + (C— d)z
e+d)? —(e=d)?

n+ax+a—x

|
a+r—atmx (
By further calculation

9 25
20 2(c” +d°)

2z ded
a 2+d?
r  2ed

By cross multiplication

P

2 R
x(c” +d°) = 2acd

2aed
r = — :
c? + o2
11. Using properties of proportion solve for x. Given that x is positive.
9Z "8 2z + v/42? — 1
3x +v9x2 -5 s v — 4
—— =) ] e e
@) Ix — "-./KQXZ — 5 (ii) 2 — \ 4x- — 1

Solution:

Ratio and Proportion



3¢+ /02 — 5
3r — 4922 — 5

—|
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By applying componendo and dividendo

ar + \/g;i!fg — 5+ Jr — W E-E';i!f2 — 5

3r+ 022 — 5 —3r + 922 -5

On further calculation

b

24/ 0x° — 5
i
—5

W= | o

aT

v/ O

By squaring on both sides

3
2

Ei';i!f2

Ox2 — 5

e | D

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

81x* —36x* =45

So we get

45x* = 45

xt=1

x==+1

x=1,-1

Verification:
) Ifx=1

3x1+vOx1—5 3+V4
3x1—vIx1—5 3—+/4

342
~ 3.2
5
1

Hence, x = 1.
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{ -
2 + VAx? — 1

-4
(ll) 2x — \-'(H—l.{'z — 1

Solution:
2o+ dr? — 1 o
Qe — Az —1 1

By applying componendo and dividendo, we get

2r + \,//-l;i!fl" — 1+ 2r— -l;i!f." —1 o 4+ 1

22+ ArE — 1 — 2% + Va2 —1 4-1
On further calculation, we have
4 9
2v4xrt —1 3
2r

VizZ —1 3
On .q?e:{:rf'}r;; on both sides, we get
4” 25

4z2 —1 9

Upon cross multiplication,
36x2 =25(4x*- 1)

36x% = 100x* - 25

64x> =25

x> =25/64

Taking square root on both sides,
x =\25/64

x==+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:

Ratio and Proportion
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We can write it as

(1—z)(1+z+a2%) 62
(1+2)(1 -2+ x?) T 63
(1+a)(l—z+=2% 63
(1—2)(1+z+a?) 62
1+a2* 63
].—;J!?;j N E

By applying componendo and dividendo

1+a2% +1—a* 63 +62
l+ad —1+2% 63 —62

On further calculation

13. 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
r:,—|—.-n:j:2
i —
7 n,-i—.-n:E

i — T 1

By applying componendo and dividendo

n+ar+a—xT 2+1

i +r—a+x 2—1

On further calculation

=
—| o

I
So we get
3x=a
x=a/3

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

20 —1
2z -3
a 1
r 3
So we get

X =3a

Ratio and Proportion
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Therefore, x = a/3, 3a.

14.
Tx4+/a—1
If x = vatx+ya . using properties of proportion, show that x* —2ax+1=0
va+1l—a—1
Solution:

It is given that

va+z+va—1
B —
va+1l—+ya—1

We can write it as

T4+ 1 _Zx/n—l
z—1 2va—1

By applying componendo and dividendo

On further calculation

(2 +1) + (z—1)° 2

(z+ 1) —(z—1)2 2

By applying componendo and dividendo

1+ 20 +af 41— 22

— E— =
2+ 14+2r—a2 —1+2x

So we get

202 + 9

=a
4
Taking out common terms

2(z? + 1)

dx
22+ 1
I

=

=a

We get
ax=x>+1
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x>—2ax+1=0

Therefore, it is proved.

15.
. a2+ b?+ /a2 - b? L. 2a%x
Givex = v v use componendo and dividendo to prove that b? =
vaZ +b? — /a2 — b2 x2+1
Solution:

z  Vad + b+ -
1 a2 £ 02— /a2 — b2

By applying componendo and dividendo

x+1 vaz + b2 +va2 — b2+ a2 + b2 — a2 — b2
=1 VaZ+ 0+ -0 — VaZ+ 02+ Vak — 12

On further calculation

(2 +1)  2vaZ + b2
(2 —1) 2v/a® + b*
(

T+ J_'I a? + bh?

(2 +1)2 a2+ b2
(

Expanding the equations

[E]

& E &
1 +2x  a*+h

w2 +1—2¢ a®2—b

[}

By applying componendo and dividendo

% . o] . 2 2 2 2
el 2Ll — 20 a” +b*+a* —b°

22+l 4+ 20— — 1422 a?+b2—a2+0?

So we get

2 @
2+ 2 2a*

1z 2b2

Taking out common terms

. ,
2z +1) 2a®

T 2h2

=
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So we get

Ratio and Proportion

B2 20z
a4+
16. 5 )
+ 3ab 63
Given that ﬁ s Using componendo and dividendo find a : b.
Solution:

It is given that
a® + 3ab? 63

B+ 3a2h 62

By applying componendo and dividendo

a’ + 3ab® + b* + 3a’b _63+62 125
a® + 3ab? — b3 — 3a2b 63 — 62 1

On further calculation

(a +b)*

v
(a —b)3

— {Il-j
- Ll ,
Sowe get

(a +0)
—_— =
fa —b)

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

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

4a=6b

We get.

a/b=6/4

a/b=13/2

~a:b=3:2

17.
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x? +12x B y? 4+ 2Ty
6x2+8  9y24+ 27

Solution:

Give

Itis given that
2+ 12z P + 2T

7
6z +8 Oy + 27

e

By applying componendo and dividendo

0+ 127 + 622 + 8 B y:i + 2Ty + 9;;2 + 27

2 + 122 — 622 — 8 yd + 2Ty — 9y — 27

On further calculation

r + 2 . Y+ 3.
() = (E—)}
r— 2 y—3

Sowe get
r+2 y+3
r—2 y—3

By applying componendo and dividendo

By further calculation
2x/4 = 2y/3

x/2=yl/3

By cross multiplication
x/y=2/3

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

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

x®+3x 341

3x2+1 91
Solution:
It is given that

Ratio and Proportion

. Using componendo and dividendo find x : y.
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3+ 3x 341

3z2+1 91

By applying componendo and dividendo

2’ +3z+32+1 341+ 91
3 +3r—3x2—1 341 — 0l

On further calculation

@ +32°+3x+1 432 216
@b —322+3z—1 250 125

We can write it as

(z+1)% 216 {5)3
(z— 1% 125 ‘5
So we get
xr+1 o ]
z—1 5
By cross multiplication
6x—6=5x+5
6x—5x=5+6
x=11
19.
If axx i iy = ai I liz = a: I ]);c. prove that each of these ratio is equal to 2 5 unless x +y +z = 0.
Solution:
It is given that
r+y oyt I+

ar +by ay+bz  az+bx
By addition

B rt+yt+yt+zt+z+x
ax + by +ay + bz + az + bx

By further calculation
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B 2{x +y + z)

Cala+b)+yla+b) + 2(a+b)

So we get

20 +y+z)

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

=1

a+b
Ifx+y+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?) and (a* — b*): (a + b)*

Solution:

(a+b)%: (a—b)
(@ —b?): (@* + b
(a*-b%: (a+b)*
We can write it as
(a +b)2  a?2—b
(a —b)? 2" (a + bh)4

]

at — b

By further calculation

(B

b (a+b){a—b) (a®+b)(a+b)a—b)
)

i

b

z al + b2 (a + b)4

So we get
1
1
=1:1

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

It is given that

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

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

So 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
a:b=3:5

We can write it as
a/b=13/5
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Here
(3a+ 5b): (7a—2b)

Now c{lividing the terrgls by b
1 1

IX - +D:3 K- —2
b b

- : _ .
Substituting the values of m
)

axX —+5:3x

[}
[uky Y I

By further calculation

(2+5): (% -2
5 5
Taking LCM
9+25 21-10
i 5
Sowe get
M1
5 5
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

=/ (5z)? + (122)2

= /2527 + 14427

It is given that

5x + 12x + 13x =360 cm
By further calculation
30x =360
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We get
x=360/30=12

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

=13x12

=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

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

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
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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 + x* =578 + 51x + x*

So we get

x?+53x —x* - 51x =578 = 570

2x =38

X =4

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

8.If (a+2b +c¢),(a—c) and (a —2b + ¢) 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+¢)

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 + 2 —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:

It is given that

2, 6, p, 54 and q 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
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By cross multiplication
2p=36
p=18

(i1) We know that

p/54 =54/q

By cross multiplication
pq =54 x 54

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

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

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

It is given that

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

d=ck, c=ek’, b=ck’and a =ck*

Here

LHS = a/e
Substituting the values
=ek' e

=k*

RHS =a'/b*
Substituting the values
= (k¥ (ek)*

So we get

— e4k16/ e4k12

— k16 -12

=k

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

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)

yHx =128

Here



ML Aggarwal Solutions for Class 10 Maths Chapter 7 -

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 =256y

So we get

x =256/32=38

Hence, the two numbers are 8 and 32.

2 2 2 47
p- =3¢ +r =qi (5 - 5+ 3
PZ qZ 2

Solution:

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

q =pr

Here

LHS =p’- 3¢’ +1°
We can write it as
=p’—3pr+r’

i 1 1,
RH:;:q-HT— — + =)

= \pr) l"p_z_p_r_ﬁj

Taking LCM
e Spr + p°

=i P2

So we get

12. If q is the mean proportional between f and r, prove that:
3 .

Ratio and Proportion
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Here
LHS = RHS

Therefore, it is proved.

13. Ifa/b = c/d = e/f prove that each ratio is
. .“ 3a? + Te?

' \’3b2 adz TE2
C2a% + 5e® + 7
(i1)[ |
2h3 + 5d3 + Tf3

Solution:

(i)

=1 [

It is given that
ab=c/d=e/f=k
So we get
a=k,c=dk,e=1fk

' a2 — Hr? + Tel

(i) \1’ TRE T

Substituting the values

3022 — 5k T f2?
T T

Therefore, it is proved.

'-’{:i et 4+ Ted

+ 5d3 + ;}“]

u[

Substituting the values

B [EF;;”'L';; + 5d3k + Tk i]
N 203 + 5d3 + T3

=




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 + 4=z

3x® — 5y® +4z% (
3a% — 5b3 + 4¢3

Solution:

It is given that
x/a=y/b=2z/c=k
So we get

x =ak,y=Dbk,z=ck

Here

3;,3—' ;j—|—.:13;j
LHS = 2 — 2%

3a? — 5b% + 4&3

Substituting the values

B 3a°k? — 5b° LY + etk
- 3a® — 5b% + 4¢°

Taking out the common terms

B *(3a® — 5b° + 4¢%)
Ja? — 5b% + 43

=13

RIS — 3;!:—5-5,;4—4: 3
3a — bb +4e

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

3a— 5b+ 4dc

]3

ML Aggarwal Solutions for Class 10 Maths Chapter 7 -
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=13
Hence, LHS = RHS.

15. If x: a=y: b, prove that
x4_|_a4+}r4_|_b4_[x+}r]4+[a+b]4
x3+a% y3+b3 (x+y)¥ +(a+b)?

Solution:

We know that
x/a=y/b=k
So we get

x =ak, y =bk

Here

LHS — ot +at oyt

b +at oyt + b

Substituting the values

allt ot B

atkd +at B3I 4B

Taking out the comumon terins

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

We get

alk* +1) bkt +1)
[ R

We can write it as

a(k* + 1) + b(k* + 1)
k341
(Y +1)(a +b)
- B3+ 1

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

RHS = . .
(z+y)* + (a+b)?

Substituting the values



 lak + b )
 (ak + bE)3

a+ b

+(
+ (a + b)?
Taking out the common terms
B o a+ )+ (a+b)
kY a+b)3a+ b)?

We get

(a + b)HEY+ 1)
(a + b)*k* + 1)

We can write it as

(a +b)(k+ 1)
B+ 1

Here LHS = RHS

Therefore, it is proved.
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16.
X y G X+y+z
If = = rove that each ratio sequal to ;. ——————
b+c—a c¢c+a—b a+h—cp 4 at+tb+c
Solution:
Consider
T Yy z

h+c—a c+a—2b a+b—rc

So we get

x=k(b+tc—a)
y=k(cta-b)
z=k(atb-a)

Here

r+y+z  klb+ec—a)+klc+ta—-b)+kla+b—c)

a+b+c a+b+c

By further calculation

kb+ece—a+ct+ta—b+a+b—rc)

a+h+re

So we get
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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) ——
52— 3b

“wmﬁ—aﬁ

11—

WY 2a? L 3b?

Solution:

It is given that
aab=9:10
So we get
a/b=9/10

- . E b
qoet S
e T B

da — a3b : ;

.

By further calculation

it -
52 _ -
i 3
. o a
Substituting the values of 5
)
E o, -
_ X t3
~ T .90 -
b X = —

10

Sowe get

9,

=]

— 3

== bl | R
o

[ |l*-;-|

By further simpli fication

—_

D
-2

X

[ty Iy ]

=5
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2 L2
oy 2a0° — 3b°
(i) =———5

2a? + 32
2
)

Dividing by 1

22 b2

I =y
2a2 | 3b2
BT BT

By further calculation

)

_EXW—Ij
zx,-{—;]—a
_ -3

| wa| | e
o W S

Ll
i

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

3x? + 25y
3x1 — 25y4
Solution:

It is given that
(32 +2yY): 3x* -2y =11:9
We can write it as
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32 — 25{2 B 11
3z — Eyz g

By applying componendo and dividendo
322 +2y% + 327 — 2y 11+9

322 + 292 — 322 + 292 11—9

By further calculation

6z 20
WP
3z”
> _qp
2y

: iy drt ) Byt
3zt 425y Tt ST

3zt — 25y Al B

y Y
We can write it as

3(5)% +25
3(4)2 25

By substituing the values

C3(F)P+25
- 3(F)2—125

By further calculation

3x 4 +25
3x B —25

Taking LCM
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A0+ 75
. K]
— A—T5
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+ x—ma x-—mb
Solution:

It is given that
2mab

a+b

€T =

We can write if as

T 2h

ma a4+b

By applying componendo and dividendo

r+ma 2+a+b 3b+=a

T — M 2b—a—0b h—a =
Similarly

T 2a

mbh  a+0b
By applying componendo and dividendo

x + mb Qatatbh 3a+b

..(2)

x— mb Ja—a—~h i —b

Now mftﬁn_!} both the ¢ fuations

T+ 1 x + mb 3b+a Ja+b

z—ma x—-—mb b-a a—b
By further calculation

-3+a 3a+bh

+
a—h a—b

Ratio and Proportion
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So we get

- -3 —a+3a+b

a—b
2a — 2h
a—b

Taking out 2 as common

_ 2(a—b)

 a—b

=2

20. ) )

b + +pb 2 —b

If x — 1o .pruvethatx pa _X7Th2 (a j
a+b x—pa x-—pb ab

Solution:

It is given that

f
= pan

a+b
We can write it as

o ||I-I

—

N pr  a+b

By applying componendo and dividendo

r+pa b+a+dh a+2b

= = A1
r—pa b-—a-=b —n
Similarly
T il

.E “a+b
By applying componendo and dividendo

.i!‘—-—JrJ'IrJ_ ieta4b - 2a4+b

— = el 2)
r=—ph a—a-=>h =h (2)

We know that

T+ pa T+ ph

LHS =

z—pa x—ph

{-.h'iril_r; bath the equations

Ratio and Proportion
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a+2b 2a+b

—1 —b

a+2b 2a+b
+

—a b
Taking LCM

a2 2
ab + 2b° — 2a° — ab

—ah
26 — 2a?
—ab

Sowe get

’] 7
—2a° + 2b°

—ab

Falking out 2 as common

—2(a? — b?)
—ab
2(a® — b?)

ab
= RHS

21.

a+x+va?r-—x?

Find x from the equation
1 a+x—+va?—x?

Solution:

It is given that

a+x+val—x2 b
s A
a—-+—r—\a —xr i

By applying componendo and dividendo

a+z+VRE—+a+z—VE—22 b4z

/3 3 i3 7 "
T+ Va-—r~-—a—r+—va*— - b—a

By further calculation

200 + x) h+ax

e —22 b-z

b
; .

Ratio and Proportion
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Dividing by 2

(a + ) o b+ x
vai =22 b-=z

By squaring on both sides

I:u — ,i.",‘l2 - I:t';—-— .i.",'l'}I

al —z2  (b—x)?
We can write it as
(a + z)? B (b+ x)?

(a+z)a—z) (b—=z)
a+x (b+x)*

(=]

a—x (b—x)?
By applying componendo and dividendo

a+r+a—2x ihj-a:)2 + (b= x)*
a+r—a+zx il!:u+:1:)2-(b-:lz.*:]2

By further caleulation

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

Dividing by 2

a (6% + 2?)

T 2hx

By cross multiplication
2abe = z(b* + 2%)

2ab = b* + 2°

22 = 2ab — b?

= v 2ab — b?

Ratio and Proportion
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22,

+ 1+ — 1
Ifx = :':n - :i“ . prove that : x* — 3ax® + 3x — a = 0.
Solution:

It is given that _
o+ 1+a—1
va —va—1

By {:ppfymg componendo and dividendo

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

On further calculation

b —

;a:—l_EE{:—l
r—1 2a—1
x4+ 1 Ya+ 1

r—1 va— 1

By cubing on both sides

(z+1)* a+1

(x—1)%  a—1

By applying componendo and dividendo
(2 +1) + (z — 1‘1:‘_n—1—n—1
(+ 1P —(z—1)" a+l—a+1

By further calculation

Dividing by 2

(z° +3z) a
(322 +1) 1

By cross multiplication
x*+3x=3ax’+a

x> —3ax’+3x—a=0
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Therefore, it is proved.



