Ratio and Proportion

Practice set 4.1

Q. 1. From the following pairs of numbers, find the reduced form of ratio of first
number to second number.

i.72,60

ii. 38, 57

iii. 52, 78

Answer : (i) 72,60

Reduced form of ratio of first number to second number:

72 12x6
60 12x 5

(Break the expression in order to simplify it further)

(i) 38,57
Reduced form of ratio of first number to second number:

38 19x2
57 19x 3

(Break the expression in order to simplify it further)

(iii) 52, 78
Reduced form of ratio of first number to second number:

52 26 X2
78 26 x 3




(Break the expression in order to simplify it further)

Q. 2. Find the reduced form of the ratio of the first quantity to second quantity.

i. 700 Rs, 308Rs.

ii. 14Rs, 12 Rs.40 paise.

iii. 5 litre, 2500 ml

iv. 3 years 4 months, 5 years 8 months

v. 3.8 kg, 1900 gm

vi. 7 minutes 20 seconds, 5minutes 6 seconds.

Answer : (i) Reduced form of the ratio of 700Rs and 308Rs is:

700Rs (28 x 25)Rs
308Rs (28 x 11)Rs

(Break the expression in order to simplify it further)

25Rs
~ 11Rs

(i) Reduced form of the ratio of 14Rs and 12.40Rs is:

14 Rs
12.40 Rs

Multiply denominator and numerator by 100:

1400 Rs
~ 1240 Rs

Divide numerator and denominator by 10:

140Rs
"~ 124Rs

(35 x 4)Rs
" (31 x 4)Rs

(Break the expression in order to simplify it further)



35Rs
~ 31Rs

(iii) 5 litre = 5000 ml
~ Reduced form of the ratio of 5000 ml and 2500 ml is:

5000 2500 x 2
2500 2500

(Break the expression in order to simplify it further)

(iv) 3 years = 3 x 12 = 36 months

=~ 3 years 4 months = 40 months

Syears =5 x 12 =60

=~ 5 years 8 months = 68 months

~ Reduced form of the ratio of 40 months and 68 months is:

40 4x10
68 4x17

(Break the expression in order to simplify it further)

10
17

(v) 3.8 kg = 3.8 x 1000 = 3800 gm
. Reduced form of the ratio of 3800 gm and 1900 gm is:

3800 1900 x 2
1900 1900 x 1

(Break the expression in order to simplify it further)



(vi) 7 minutes = 7 x 60 = 420 seconds

=~ 7 minutes 20 seconds = 440 seconds

Sminutes = 5 x 60 = 300 seconds

~ 5 minutes 6 seconds = 306 seconds

~ Reduced form of the ratio of 440 seconds and 306 seconds is:

440 220% 2
306 153 x2

(Break the expression in order to simplify it further)

220
153

Q. 3 .Express the following percentages as ratios in the reduced form.

(i) 75: 100
(if) 44 : 100
(iii) 6.25%
(iv) 52 : 100
(v) 0.64%

Answer : (i) Reduced form of the ratio of 75:100 is:

75 25x3 3

100 25x4 4

(ii) Reduced form of the ratio of 44:100 is:

44  4x11 11
100 4x25 25

(il1) Reduced form of 6.25% is:

625 625 x 1 1

6.25% 6-25
2T 100 T 10000 625 x 16 16

(iv) Reduced form of the ratio of 52:100 is:



52 13 x4 13
100 25x4 25

(v) Reduced form of 0.64% is:

0.64% 64
T 100

64
~ 10000

16 X 4
625 x 16

4
625

Q. 4. Three persons can build a small house in 8 days. To build the same house in
6 days, how many persons are required?

Answer :

No. of persons required to build a house in 8 days =3

No. of persons required to build a house in 1 day =3x8 = 24
No. of persons required to build a house in 6 days = 24/6 =4
~ 4 persons are required to build the same house.

Q. 5. Convert the following ratios into percentage.
(i)15: 25

(i) 47 : 50

(i) 7/10

(iv) 546/600

(v) 7/16

Answer : (i) 15: 25

= 15/25

= ((15/25) x 100)%

=(15%4) %

=60 %



(ii) 47 : 50

= 47/50

= ((47/50) x 100)%
= (47 x2) %

=94 %

(iii) 7/10

= ((7/10) x 100)%
= (7 x 10) %

=70 %

(iv) 546/600

= ((546/600) x 100)%
= (546/6) %

=91 %

(v) 7/16

= ((7/16) x 100)%
= (7 x 6.25) %

= 43.75 %

Q. 6. The ratio of ages of Abha and her mother is 2 : 5. At the time of Abha's birth
her mother’s age was 27 year. Find the present ages of Abha and her mother.

Answer : Let age of Abha = x years
~ Age of Abha’s mother at her birth = (x + 27) years
Ratio of Abha’s and her mother’s age = 2:5

Abha’s age 2

Abha’s mother’s age G




X
— =
X+ 27

2
5

Cross multiply and get:

5x = 2(x + 27)
= 5x=2x+54
= bx—2x =54
= 3x=54

= x =54/3

= x=18

~ Age of Abha = 18 years
Age of Abha’s mother = 18 + 27 = 45 years

Q. 7. Present ages of Vatsala and Sara are 14 years and 10 years respectively.
After how many years the ratio of their ages will become 5:47?

Answer : Given: Present age of Vatsala = 14 years
Present age of Sara = 10 years

Let after x years, the ratio of their ages will be 5:4.
~ Age of Vatsala after x years = (14 + x) years

Age of Sara after x years = (10 + X) years

Ratio of their ages = 5:4

14+x 5

104+ x4

On cross multiplying, we get:
56 + 4x = 50 + 5x

= 5x—-4x =56 -50



=>X=6

=~ After 6 years, their ages will be 20 years and 16 years and ratio of their ages will be
5:4.

Q. 8. The ratio of present ages of Rehana and her mother is 2 : 7. After 2 years,
the ratio of their ages will be 1 : 3. What is Rehana's present age?

Answer : Given: Ratio of present age of Rehana and her mother = 2:7
So, let present age of Rehana = 2x

=~ Present age of her mother = 7x

After 2 years, age of Rehana = (2x + 2) years

After 2 years, age of her mother = (7x + 2) years

Now, given that after two years ratio of their ages will be 1:3.

2x+2 1

"7x+2 3

On cross multiplying, we get:

6GX+6=7x+2

= 7X—-6Xx=6-2

>x=4

~ Present age of Rehana = 2x = (2 x 4) years = 8 years

Practice set 4.2

a ak
Q. 1. Using the property b bk fillin the blanks substituting proper numbers in
the following.



(i)

1| wh
: L
M r_}l

28 3.5
15
14 ... 42 3.5
Answer :
(jlet2=X=-2_2%
7 28 vy 3.5

~ on comparing first two equalities, we get:

5/7 = x/28

Cross multiply and get:

7X=28x5

=>X=4x5=20

Now, compare the first and third equalities and get:
5/7 = 35ly

Cross multiply and get:

5y=7x35

>y=7x7=49

Now, compare the first and fourth equalities and get:
5/7 =z/3.5

Cross multiply and get:

7z=5x35

= 7z =5 x (35/10)

=z =5 x (5/10)

=2z=25/10=25



al 4.5
(iijLet T =2=¥X _ Z
14 .4 42 3.3

~ On comparing first two equalities, we get:

9/14 = 4.5/x

Cross multiply and get:

Ox =14 x4.5

=>Xx=14%x05=7

Now, compare the first and third equalities and get:
9/14 = y/42

Cross multiply and get:

14y =9 x 42

=>y=9x3=27

Now, compare the first and fourth equalities and get:
9/14 = z/3.5

Cross multiply and get:

14z=9x%x 3.5

=z =9 x (3.5/14)

=z =9 x (0.25)

=2z=225

4.5 27  2.23

42 35

so14 7

Q. 2. Find the following ratios.

(i) The ratio of radius to circumference of the circle.



(it) The ratio of circumference of circle with radius r to its area.
(iii) The ratio of diagonal of a square to its side, if the length of side is 7 cm.
(iv)'The lengths of sides of a rectangle are 5 cm and 3.5 cm. Find the ratio of its
perimeter to area.

Answer : (i) Let r be the radius of a circle.

Circumference of circle = 21r

Ratio of radius to circumference of circle = r/21r

=1/2m

=1:2m

(ii) Let r be the radius of a circle.

Circumference of circle = 21r

Area of the circle =212

Ratio of radius to circumference of circle = 21rr/Trr?

=2Ir

=2:r

(iii) Side of square =7 cm

Diagonal of square = V2 x side = 742 cm

Ratio of diagonal of a square to its side = 7/7~2

=12

=1:42

(iv) Length of rectangle =5 cm

Breadth of rectangle = 3.5 cm

Perimeter of rectangle = 2(Length + Breadth)

= 2(5+3.5)

= 2(8.5)



=17cm

Area of rectangle = Length x Breadth
=5x3.5

=16.5cm?

Ratio of Perimeter to area of rectangle
=17/16.5

=170/165

= 34/33

Q. 3. Compare the following pairs of ratios.

3 35

A’I

3 .
N
17

. 2 17 W, \/8_0 Jis
18121 /48 27
92 3.4

V., ——

5.1 7.1

Answer : (i) Given ratios are
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Step I: Make the second term of both the ratios equal.

Multiply and divide first ratio by \7:

\.,"E X 1.,"'?_ \."'E
3 Xn’? 31.-5

Multiply and divide second ratio by 3:

Ix3 9
\-"?XB_E\-’?




Step II: Compare the first terms (numerators) of the new ratios.

Since the denominators of new ratios are equal, compare the numerators of the new
ratios:

Since, 9>+/35, therefore 2_ ~ ¥33
El.,."? 3\,"5

Therefore the second ratio is greater than the first ratio according to the ratio
comparison rules.

Step |: Make the second term of both the ratios equal.

Multiply and divide first ratio by V5:

3vV5E x5 15
51.-5 * \.-’E B 5\.-'%

Multiply and divide second ratio by \7:

«Jﬁx\ﬁ 3)(\-"?}{\-5 21

V125 %7 5x5xvV7 5V35

Step II: Compare the first terms (numerators) of the new ratios.

Since the denominators of new ratios are equal, compare the numerators of the new
ratios:

Since, 21=>15, therefore _2;} 1;
2 S b= R ]

Therefore the second ratio is greater than the first ratio according to the ratio
comparison rules.
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(iii) Given ratios are

5 17
18"121

Step I: Make the second term of both the ratios equal.
Multiply and divide first ratio by 121:

5x121 605
18 x 121 18 x 121

Multiply and divide second ratio by 18:

17 x 18 306
121 x 18 18x 121

Step Il: Compare the first terms (numerators) of the new ratios.

Since the denominators of new ratios are equal, compare the numerators of the new
ratios:

Since, 605 <306, therefore 15“5 > 228

g8x121 = 18x121

Therefore, the first ratio is greater than the second ratio according to the ratio
comparison rules.

5 17
= 18 121

(iv) Given ratios are

VB0 445

Jas’ 27

Simplifying the ratios, we get:

V1e x5 Vo9x5 5 5

Viex3'V9x3 +3'V3

Since, the denominators of both the terms are same; compare the first terms
(numerators) of the new ratios.



Since the denominators of new ratios are equal, compare the numerators of the new
ratios:

|u'|

Since, W5 =45, therefore ¥

W

1

/%]

bl

Therefore, both the ratios are equal, according to the ratio comparison rules.
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(v) Given ratios are
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Simplifying the ratios, we get:

92 34
51”71 (Multiply the numerator and denominator of both the ratios by 10)

Step |: Make the second term of both the ratios equal.
Multiply and divide first ratio by 71:

92 x 71 6532
51x71 51x71

Multiply and divide second ratio by 51.:

34x 51 1734
71x51 51x71

Step II: Compare the first terms (numerators) of the new ratios.

Since the denominators of new ratios are equal, compare the numerators of the new
ratios:

Since, 6532 > 1734, therefore 8332 -, 1734

S1%71° 51x71

Therefore the first ratio is greater than the second ratio according to the ratio
comparison rules.

)

2

| 78]
.

=

U
Ln
o
=]
N



Q. 4 A. ABCD is a parallelogram. The ratio of A and 4B of this parallelogram is 5
. 4. Find the measure of £B.

Answer : Given: zA: zB =5:4
Let the measure of 2A = 5x
Then £B = 4x

Since the adjacent angles of a parallelogram are complementary, therefore £A +4B =
180°

= 5x + 4x = 180°

= 9x = 180°

= Xx=20°

~ £ A=5x=5x20°=100°
~ 2B =4x=4x20°=80°

Q. 4 B. The ratio of present ages of Albert and Salim is 5: 9. Five years hence
ratio of their ages will be 3: 5. Find their present ages.

Answer : Given: Ratio of present age of Albert and Salim=5:9
So, let present age of Albert = 5x years

~ Present age of Salim = 9x years

Five years later, age of Albert = (5x + 5) years

Five years later, age of Salim = (9x + 5) years

Given that this ratio of their ages is 3:5.

~ According to the given problem:

5 +5 3

9x+5 5

= 25x+25=27x+ 15

= 27X —-25x=25-15



~ Present age of Albert =5x =5 x 5 = 25 years
Present age of Salim = 9x = 9 x 5 = 45 years

Q. 4 C. The ratio of length and breadth of arectangle is 3: 1, and its perimeter is
36 cm. Find the length and breadth of the rectangle.

Answer : Let | and b be the length and breadth of rectangle.
Given that Length : Breadth = 3:1

Perimeter of rectangle = 36

Let length of rectangle =1 =3x cm

-~ Breadth of the rectangle = b =x cm
Perimeter of rectangle = 2(I + b) =36 cm

s 2(3x + xX) =36

= 2(4x) = 36

= 8x =36

=>Xx=36/8=45

~ Breadth of rectangle = x =4.5 cm

Length of rectangle =3x =3 x 4.5=13.5cm

Q. 4 D. The ratio of two numbers is 31 : 23 and their sum is 216. Find these
numbers.

Answer : Let a and b be two numbers.
Given that a:b = 31:23
Sumofaandb=a+b=216

Let the first number ‘a’ = 31x



Then the second number ‘b’ = 23x
Consider a+ b =216

= 31x + 23x = 216

= 54x = 216

= Xx=216/54=4

=~ The first number ‘@’ = 31x =31 x4 =124
The second number ‘b’ = 23x = 23 x 4 = 92

Q. 4 E. If the product of two numbers is 360 and their ratio is 10 : 9, then find the
numbers.

Answer : Let a and b be two numbers.

Given that a:b = 10:9

Product of a and b = ab = 360

Let the first number ‘a’ = 10x

Then the second number ‘b’ = 9x

Consider ab = 360

= 10x x 9x = 360

= 90x? = 360

=>x2=4

=>X=12

If x = 2, then first number ‘a’ = 10x =10 x 2 =20
The second number ‘b’=9x=9x2 =18

If x = -2, then first number ‘@’ = 10x = 10 x (-2) =-20
The second number ‘b’ =9x =9 x (-2) =-18

Q.5.Ifa:b=3:1and b:c =5:1, then find the value of



i[ a ]ii 2’
15b¢c Tbe

Answer : (i) Given that a:b = 3:1

~alb=3

>a=3b ... (1)
Also, b:c =5:1

~blc=5

=>Cc=b/5 .. (2)

(=)
Consider “15b3c

3

(3b)°

1502 (9

_ (27v® :
~\ 3b3

=(9y

=729

(ii) Given that a:b = 3:1

Also, b:.c=5:1

~blc=5



az

Consider 7be
(3b)?

- /by
7b(g)

9h?

~ 7b?

5

9b% x &
~ 7b2

Q. 6.

If \f0.04x0.4xa =0.4x0.04x~/b, then find the ratio a/b .

Answer :

Given: V0.04x 0.4 xa = 0.4 x0.04 x b

Squaring both sides:

0.04x0.4xa=0.16 x0.0016 x b

= 0.016 x a = 0.000256 x b

= a/b = 0.000256/0.016

= a/b =0.016 = 16/1000

= a/b = 2/125

~ab=2:125

Q.7.(x +3):(x +11) = (x - 2):(x + 1) then find the value of x.

Answer : Given: (X + 3):(x + 11) = (x - 2):(x + 1)



= (X+3)/(x+11)=(X-2)/(x+1)
Cross multiply and obtain:
=>X+3)(x+1)=(X-2)(x+11)
= X2+4Xx +3 = x>+ 9x - 22
=>4x+3=9x- 22

> 9x—-4x =3+ 22

> 5x =25
=>x=5
X=5
Practice set 4.3
Q.1
If %: % then find the values of the following ratios.

Sa+3b.. 2a- +3b’

Sa—3b  2a’-3b°

a+b’. 7a+9b
v

b’ 7a—9b

Answer : Given: a/lb =7/3
~a=(7/3)b

(i)



h+ﬂb=5X(9b+3b
5a—3b SX(%)b—Bb

350 4+ 9b
B 3
35b — 9b
3
B 3
3

_ 44
26

11

(if)
2a? + 3b?
2a2 — 3b2

2(%b]2+-3b2

2(%b) —3p2

98b?

+ 3b?

=2—
98b% .




(98b? + 27b%)
9

~ (98bZ — 27b2)
9

125b?
~ 71b2

125
71

(iii)
;':13 _ bE
VE

343b3 — 27b?
N 27h3

316b*
~ 27b3

316
27

(iv)

7a+9b
7a—9b

?(%b)+9b

=?gb)—9b



49b
3 + 9b
~ 49b
3 - 9b

49b + 27b
3

~ 49b —27b
3

_ 76b
~ 22b

38

11
Q.2.

q:_, 2 477
Iflha 4b- 47

— __ then find the values of the following ratios.

15a° —4b* 7

. a. 7Ja—3b
i T

b TJa+3b
.. bP+=2b%. bP+2b°

1. V.

b’ =2b" b’ -2b°

Answer :(i) Given:

15a%+4b® 47

15a2—4bz 7

(i — ﬁ)
Apply componendo and dividendo, i.e., *b  a-h/:

(15a% +4b%) + (15a% —4b%) 47 +7
(15a2 + 4b2) — (15a2 —4b2) 47 -7

30a* 54

~8b2 40




a’ 54x8
~ bz~ 20 x 30

9
-~ 25

Take square root on both sides:

a 3
b 5
(i) Given:

15a%+4b? 47

15a%—4b? 7

(E _ ﬁ)
Apply componendo and dividendo, i.e., ‘\b  a-b/:

(15a% + 4b?) + (15a% — 4b?) _47+7
(15a2 + 4b?) — (15a2 —4b2) 47 -7

30a® 54
= = —
g8b2 40

a’ 54x8 9

bz 20x30 25

a 3
= — = —

b &5

7a 21
= —=—

3b 15

(E _ 1‘3)
Again apply componendo and dividendo, i.e., ‘b a-b/:

7a+3b 21+ 15
7a—3b 21-—15




=6

7a+ 3b 6
" 7a—3b

(iii) Given:
15a%+4b® a7

15a2—4b2 7

a a+|:|)

Apply componendo and dividendo, i.e., (b ~ a-b/:

(15a% + 4b?) + (15a% — 4b?) _47+7
(15a2 + 4b2) — (15a2 — 4b2) 47 —7

30a® 54
= = —
8bz 40

a’ 54x8 9

~ bz 20x30 25

a 3
= — = —
b &
bh &
= —= -
a 3
h* 25
= — = —
a2 9
b? 25
2a2 18

G-2)
Again apply componendo and dividendo, i.e., \b  a-h/:

b?+2a® 25+18 43

bz —2a2 25—18 7

h?—2a% 7

“bZt2az 43



(iv) Given:

15a%+4b® 47

15a2—4bz 7

(i _ a+|:|)
Apply componendo and dividendo, i.e., \b  a-b/:

(15a% +4b%) + (15a% —4b%) 47 +7
(15a2 + 4b2) — (15a2 —4b2) 47 -7

30a* 54

~8bz 40

a’ 54x8 9

“ bz 40x30 25

a 3
= —= —
bh &
h &
= — = —
a 3
b® 125
a3 27
b® 125
= —0=—
2a® 54

(i__EiE)
Again apply componendo and dividendo, i.e., \b  a-b/:

b®+2a® 125+54 179
b2 —2a%® 125—-54 71

b®—2a® 71
b3 +23 179

2a” —2b°

If: —_— — -
2a-+7b"

3a —7b

3a +7b i then find the value of the ratio
3

Q. 3.

Answer : Given:



3a+7b 4

3a-7b 3

(E _ ﬁ)
Apply componendo and dividendo, i.e., \b  a-b/:

$a+?b}+$a—?m__4+3
(3a+7b)—(3a—7b) 4-3

ba

=~ alb = 49/3
= a?/b? =2401/9
= 2a?/7b? =686/9

(E - ;h)
Apply componendo and dividendo, i.e., \b  a-b/:

2a’+7b%* 686+ 9

2az—7b2 686 -9

695
- 677

2a2 —7b% 677
" 2a2+ 7b2 695

Q. 4 A. Solve the following equations.

X-+12x-20 x"+8x+12

3x-—-35 2x+3

Answer : Given:



x®+12x—20  x°+8x+12

3x-5 2x+3

We first put x = 0 in the expression and obtain:

(0)*+12(0)—20 (0)*+8(0)+ 12
3(0)—5  2(0)+3

= -20/-5=12/3
= 4=4 which holds true.
~ X=0 is a solution.

x®+12x—20  x°+8x+12
Now, Consider  3x-5 2x+3 .. (1)

Multiply both sides by :

x®+12x—20  x°4+8x+12 k

12x—20 8x+12 (2)

Apply dividendo:

x2+12x—20—-(12x—20) =x?+8x+12—(8x+12)
12x — 20 B 8x + 12

=

%2 %2

= =
12x— 20 8x+12

x? x?

= =
12x—20 8x+12

1 1
= =
12x— 20 8x+12

Cross multiply and get:
12x —20=8x + 12
= 12x - 8x =12+ 20

= 4x =32



=>x=8
~ X=0, 8 are the solutions.

Q. 4 B. Solve the following equations.

10X +15x +63  2x+3

Sx?—25x +12  x-5

Answer : Given:

10x*+15x+63  2x+3

Sx%—-25%x+12 x—5
We first put x = 0 in the expression and obtain:

10(0) +15(0) + 63  2(0) +3
5(0) —25(0)+ 12  (0)—5

= 63/12 = 3/(-5) which does not hold true.

~ Xx=0 is not a solution.

lﬂxz+lix+63__ 2x+3 k
Now, let 5x2—25x+12  %=5  ..oooiireennn (1)

Multiply numerator and denominator of second expression by 5x:

10x%+ 165x+ 63 10x%+ 15x
5x2— 25x + 12  5x2—25x

10x% + 15x + 63 — (10x? + 15%)
5x2 —25x + 12— (5x2—25x)

63

—~_k
~ 12

~ From equation (1) and (2), we get:

2x+3 21

¥x—5 4



Cross multiply and obtain:

8x + 12 =21x - 105

= 21x-8x=12 + 105

=13x = 107

=>Xx=9

- X=2 is the solution.

Q. 4 C. Solve the following equations.
(2x +1) +(2x-1)" 17
(2x+1) —(2x-1)° 8

Answer : Given:

(2x+1)*+(2x-1)* 17

(2x+1)2—(2x-1)2 8

We first put x = 0 in the expression and obtain:

(2(0)+ 1)2+ (2(0)— 1)2 17

20+ D2—(2(0)— 12 8

1+1 17

1-1 8

= 2/0 = 17/8 which does not hold true.
=~ x=0 is not a solution.

Now, Consider

(2x+1)*+(2x-1)®> 17

(2x+1)2—(2x-1)2 8

Apply componendo and dividendo:

(2x+ 12+ (2x—1D*+[(2x+ 1% — (2x— 1)7]

17+8

(2x+ 1)2+ (2x— 12— [(2x+ 1)2— (2x— 1)?]

17 -8



2(2x+ 1) 25
= — = —
2(2x—1)2 9

(2x+ 1)2 25
9

2x— 1)

Take square roots on both sides:

2x+1 5
= +—
2x—1 3
Case 1:
2x+1 +5
2x—1 3

Cross multiply and obtain:

6Xx+3=10x-5

=>4x=8
=>X=2
Case 2:
2x+1 5
2x—1 3

Cross multiply and obtain:
6x+3=-10x+5

= 16x =2

=>x=1/8

~ X =2, 1/8 are the solutions.

Q. 4 D. Solve the following equations.

Jax+1+4x+3 4
Jax+1-4x+3 1




Answer : Given:

u4x+1+ux+3__ 4

JEx+i-Jx+3 1

We first put x = 0 in the expression and obtain:

J30)+1+/(0)+3 4

= (1+3)/( 1-¥3)=4/1 which does not hold true.
-~ X=0 is not a solution.

Now, Consider

yAx+1+4 x+3 4

Jax+i—Vx+3 1

Apply componendo and dividendo:

J _
[Va+1+Vx+3]+ [VER+1-vx+3] 4+1
§ N . —
[Vax+1+Vx+3] - [V&x+1—-Vx+3] 4-1

2[Vax+1] 5
= - —
2[Vx+3] 3

4x+1 5
= = —
X+ 3 3

Squaring both sides:

4x+1 25

x+3 9

Cross multiply and get:
36x +9 =25x + 75
= 36x-25x=75-9

= 11X = 66



=>X=6
~ X = 6 is the solution.

Q. 4 E. Solve the following equations.

-

(4x+1) +(2x+3) 6l
4x* +12x+9 36

Answer : Given:

(4x+1)*+(2x+3)* 61

4x*+12x+9 36

We first put x = 0 in the expression and obtain:

(4(0)+ 1)2+ (2(0) + 3)? 61

4(0)2+12(0)+9 36
1+9 61
9 36

= 10/9 = 61/36 which does not hold true.
~ X=0 is not a solution.
Consider the given equation:

(4x+ 1)%+ (2x+3)* 61
4%2 + 12X+ 9 36

(4x+ 1)?+(2x+3)* 61

(2x+ 3)2 "~ 36

Apply dividendo:

(4x+ 1)?+(2x+3)*—(2x+3)* 61—36
— =
(2x+ 3)2 36

(4x+1)% 25
= —— —
(2x+3)2 36



Take square root on both sides:

dx+1 5
= +—

2x+3 6

Case 1:

v + 1 5
= -|-_

2x+ 3 6

Cross multiply and obtain:

24X + 6 =10x + 15

= 14x=9
=>x=9/14
Case 2:

4x + 1 5
2x+3 6

Cross multiply and obtain:

24X + 6 = -10x - 15

= 34x =-21

=>x=-21/34

~ X =9/14 and x = -21/34 are the solutions.
Q. 4 F. Solve the following equations.
(3x—4) —(x+1) 61

(3x—4) +(x+1)° 189

Answer : Given:

(3x—4)7 —(x+1)* 61

(3x—4P+(x+1)® 189




Apply componendo and dividendo:

(3x—4)°— (x+ 1) +[(B3x—4)* +(x+ 1)?] _ 61+189
(3x—4)3— (x+1)*—[(3x—4)*+(x+1)3] 61-—189

(3x— 4)* 250
~ (x+ 1) -—128

(3x——4)3 250 125
128 64

x+1 -
Take cube roots on both sides:

3x—4 5
x+1 4

Cross multiply and get:
12x-16 =5x+5
= 12x-5x=5+16
= 7x=21
=>x=3
=~ X = 3 is the solution.
Practice set 4.4

Q. 1. Fill in the blanks of the following

X _Yy _3x+5y _T7x-9%

7 3 ...
“_E:E:E:a—jb—%c: ......

3 4 7 . Py



3x+5y  3x45y

o 21415 36

Tx—9%y  Tx—%y
L49-27 22

Xy 3x4+5y Va9
Thus, 7 = 36 22
a_b_c_zh_zc_za_zc

iz 4 7 8 21 6 14

a—2|:|+3c_ a—2b+3c
-~ 3-8421 16

2(a)-2(b}+2(c)  2a—2b+2c

6—8+14 6—8+14
a b ¢ a—2b+3c_ 2a—2b+2c
Thus,2 4 7 16  6-8+14

Q. 2. 5Sm-n=3m+4n, then find the values of the following expressions.

: m-+n- i Am-+4n

m’ —n’ 3m—4n
Answer : (i) Given: 5m —n =3m + 4m
=>5m-3m=4n+n
= 2m =5n
= m/n =5/2
= m?/n? = 25/4
Apply componendo and dividendo:

m>+n® 25+ 4
"mZ—n?z 25-—4

29
21

=29:21



(if) Given: 5m — n =3m + 4m
=>5m-3m=4n+n

= 2m =5n

= m/n =5/2

= 3m/4n = 15/8

Apply componendo and dividendo:

3m+4n 15+ 8
"3m—4n 15-—8

23
7

=23:7

Q. 3 A.If a(y+z) = b(z+x) = c(x+y) and out of a, b, c no two of them are equal then
show that

YV —Z Z—X x—-Y

a(b-c) - b(c—-a) c(a-Db)
Answer : Given: a(y+z) = b(z+x) = c(x+y)
Divide all be ‘abc’:

a(y+z) b(z+x) clx+y)
abc ~  abc  abc

Cancel out the common factor:

Ltz @zix &ty
bc  ac  ab

Rearrange the terms:

:(X+}’)_(}’+3)_(Z+X)
ab  bc = ac



Now, subtract third term from first term, subtract first term from second term and
subtract second term from third term and obtain the equivalent:

(z+x)—(v+2)

. KX+y)—(2+X): (y+ ZJ—KX+:~’):

ab— ac bc—ab
Solve and cancel the opposite terms:

y-z  Z—X  X-—y
“alb—c) blc—a) ca—b)

Hence, proved.

X y

ac — bc

Z

3 Xx—v—7 3v—7—-% 3
Q.3B.if SX~Y¥~Z 3y-z-x 32

the value of each ratio is equal to 1.

X - v - Z

_X_}.'

Answer : Given: 3x—y—2  3y—z—X  3Z-X—Y

Add all the terms and obtain the equivalent:

X y z

and x +y + z # 0 then show that

X+y+z

3:{—}?—2:3}?—2—:{: EZ—x—yz 3X—yV—zZ+3y—Z—X+3Z—X—V

X+y+z
C3x—2x+3y—2y+3z—2z

X+y+z
CX+ytz

=1
~ Each ratio is equal to 1.

ax+by bx+az ay+bz

X+ X+7Z V+7Z

Q.3C.If
(a+b)/2.

Answer : Given:

and x+y+z # 0, then show that ratio is



ax+by  bx+az  ay+bz

Xty X+E y+E
Add all the terms and obtain the equivalent:

ax+by bx+az ay+bz ax+by+bx+az+ay+bz

X+y Xx+z v+z X+ty+x+z+y+z

_a(x+y+z)+b(x+y+z)
B 2(x+y+2)

_(@a+b)(x+y+1z)
T 2(x+y+z)

a+b
2

~ Each ratio is equal to (a+b)/2.

Q. 3D.
T +7 Z+X O X+V X 7 yid
If Y — - ¥ then show that - y — .
a b C b+c—-a c¢c+a-b a+b-c
Answer :
Given: 222 22 _ X8 (1)
a b C
Each ratio = ZHEHF_F_Z e (2)
+c—a b+c—a
Each ratip = XX¥#y*z2x 2y o, (3)
c+a—-h c+a-h
Each ratio = ¥H2H2rxxy 22 o, (4)
a+hb—c a+b—-c

=~ from equation (2), (3) and (4), we get:



2% 2y 2z
b+c—a c+a—-b a+b-c

X v yA
= = =
b+c—a c+a—-b a+b-c

Hence, showed.

Q.3F.If

3x-5y x+5z y-z
5z+3y y-—-535Xx X-Z

then show that every ratio = x/y.

Answer :

. 3x-5 X+5Z -z
Given—— = =2 _ k (say)

SEZ+3y y—5x X—E

Y X 23 (Multipliy and divide the last term by 5)

3EZ+3Y ¥—3x 3x—3

Each ratio =k = ZX2¥HX¥52¥5752 A 4ding all the terms)

S3Z+3y+y—3K+5K—5%

~ Each ratio equals x/y.

Q. 4.

Solve.



16x* —20x+9 4x-5
8x’ +12x+21 2x+3
L Syt +40y-12  y+8
. . =
S5y-+10y -4 1+2y

Answer : (i) Given:

16x°—20x+9  4x-5
Bx%+12x+21  2x+3

We first put x = 0 in the expression and obtain:

16(0) —20(0) +9 4(0) -5
8(0) + 12(0)+21 2(0)+3

= 9/21 = -5/3 which does not hold true.

~ Xx=0 is not a solution.

16x°—20x%+9  4x-5
Now, let 8x®+12x+21  2x+3 ... (1)

Multiply numerator and denominator of second expression by 4x:

16x%*—20x+9 16x% —20x
8x2+ 12x+21 8x2+12x

16%% —20x + 9 — (16x% — 20x)
= =
8x2+ 12x+ 21— (8x2+ 12x%)

’ k
= — =
21

=k =

=1 1w

~ From equation (1) and (2), we get:

4x—5 3
2%x+3 7

Cross multiply and obtain:



= 28x—-35=6x+9
= 28x—-6x=9+35
= 22x =44

= X = 44/22

>Xx=2

~ X=2 is the solution.
(i) Given:

Syi+40y—12  y+8
Sy2+10y—4 142y

We first put y = 0 in the expression and obtain:

5(0) +40(0)—12 (0)+8
5(0)+10(0)—4  1+2(0)

= (-12)/(-4) = 8/1 which does not hold true.

=~ y=0 is not a solution.

S5yi+40y—12  y+8
Now, let Sy*+10y—4  1+2y ... (1)

Multiply numerator and denominator of second expression by 5y:

5y*+40y— 12 5y®+40y
5y2+10y—4 b5y + 10y2

5y*+ 40y — 12 — (5y” +40y)
~ Byz+ 10y —4— (57 + 10y2)

~ From equation (1) and (2), we get:



v+ 8

=3
1+ 2y

Cross multiply and obtain:

=>y+8=3+06y
=>6y—-y=8-3
= 5y=5
>y=1

=~ y=1is the solution.
Practice set 4.5

Q. 1. Which number should be subtracted from 12, 16 and 21 so that resultant
numbers are in continued proportion?

Answer : Let x be the number that should be subtracted from 12, 16, 21 so that the
numbers remain in continued proportion.

Numbers a, b, ¢ are said to be continued proportion if b2 = ac.
=~ From the definition of continued proportion, we get:

12—x 16—Xx
16—x 21—%

= (16 - x)>= (12 - X)(21 - x)

= 256 + x? — 32x = 252 - 33x + X?
=-32Xx + 33x = 252 — 256

=>Xx=-4

~ -4 should be subtracted from 12, 16, 21 so that the numbers remain in continued
proportion.

Q. 2.1f (28 - x) is the mean proportional of (23 - x) and (19 - x) then find the value
of x.

Answer : A number b is said to be mean proportional of two numbers a and c if



b2 = ac.

~ From the definition of mean proportion, we get:
(28 - x)? = (23 - X)(19 - X)

= 784 + x?2 —56x = 437 - 42X + X?

=-56X + 42x = 437 — 784

= -14x= -347

= x =347/14

Q. 3. Three numbers are in continued proportion, whose mean proportional is 12
and the sum of the remaining two numbers is 26, then find these numbers.

Answer : Let the numbers be X, y, z.

As the numbers are in continued proportion, therefore

Also, the mean proportion = 12
ny=+xz=12

=>xz=144 ............... (2)

It is given that the sum of remaining two numbers = 26
S~ X+2=26

=>X=26-2

Put the value of x in equation (2):
(26 —2)z =144

= 26z — 72 =144
=72-26z2+144=0
>272-82-182+144=0

=2(z-8)-18(z-8)=0



=(z-8)(z-18)=0

=>z=8o0rz=18

~X=26-80rx=26-18

=>x=18o0rx=38

y=12

=~ The numbers in proportion be 8, 12, 18 or 18, 12, 8.

Q.4.If (a+b+c)(@a-b +c)=a?+b?+c?,show that a, b, c are in continued
proportion.

Answer : Given: (a + b+ c)(a—b +c) = a? + b2 + ¢?
>a’-ab+ac+ab-b?+bc+ca-bc+c?=a?+b?+c?
> a’-ab+ac+ab-b?+bc+ca-bc+c?-a?-c’=b?+b?
= 2ac = 2b?

=> b?=ac

~ a, b, c are in continued proportion.

a b

Q.5.If 1_"’ c and a, b, c >0, then show that,
i.(@+b+c)(b-c)=ab-c?

ii. (a2 + b2)(b2 + ¢?) = (ab + bc)?

iii. (a2 + b2)/ab = (a + c)b

Answer : (i) Given: a/b = b/c

= b’=ac

Consider (a + b+ c)(b —c) =ab —ac + b>—bc + cb — ¢?
=ab—-ac+ac—c?(~b?=ac)

=ab - c?

(it) Given:



a/b =blc

= b’?=ac

Consider (a? + b?)(b? + ¢?) = a%b? + a2 ¢? + b2 b? + b?c?
= a?b? + ac(ac)+ b?(ac)+ b%c? (- b? = ac)

= a?b? + b?(ac)+ b?(ac)+ b2c? (~+ b% = ac)

= a?b? + 2b?(ac)+ b?c?

= a%b? + 2ab?c+ b2c?

= (ab + bc)?

(i) Given: a/b = b/c

= b’=ac

Consider (a? + b?)/ab = (a? + ac)/ab (- b? = ac)
=(a+c)b

Q. 6. Find mean proportional of

X+V | [ X —y°
X—y X:},:

Answer : Mean proportion of two numbers is the square root of their product.

-

X+y X -y

. XxX—V b, O
- Mean proportion of d ! is:

- [E-ED
-[e-C2)




Xty
xy

Problem set 4
Q. 1 A. Select the appropriate alternative answer for the following questions.
If 6:5=y:20then what will be the value of y?
A. 15
B. 24
C.18
D. 225
Answer : Given: 6:5 =y:20
= 6/5 =y/20
Cross multiply and get:
5y =6 x 20
>y=6x4=24
~ Option B is correct.
Q. 1 B. Select the appropriate alternative answer for the following questions.
What is the ratio of 1 mmto 1 cm?
A.1:100
B.10:1
C.1:10
D.100:1
Answer : 1 cm =100 mm

~1mm:1lcm

= 1mm : 100mm



=1:100
~ Option A is correct.
Q. 1 C. Select the appropriate alternative answer for the following questions.

The ages of Jatin, Nitin and Mohasin are 16, 24 and 36 years respectively. What is
the ratio of Nitin’s age to Mohasin’s age?

CoOow>»
WA N W
AWwwWN

Answer : Given: Nitin’s age = 24 years

Mohasin’s age = 36 years

~ Ration of Nitin’s age to Mohasin’s age = 24:36

= 24/36

=2/3

=23

=~ Option B is correct.

Q. 1 D. Select the appropriate alternative answer for the following questions.

24 Bananas were distributed between Shubham and Anil in the ratio 3 : 5, then
how many bananas did Shubham get?

A.8

B. 15

C.12

D.9

Answer : Total bananas = 24

Ratio in which the bananas are divided = 3:5

Let number of bananas Shubham got = 3x

~ Number of bananas Anil got = 5x



s 3X+5Xx = 24

=>8x=24

=>Xx=3

~ Shubham got (3 x 3) = 9 bananas.

Thus, option D is correct.

Q. 1 E. Select the appropriate alternative answer for the following questions.
What is the mean proportional of 4 and 257

A.6

B.8

C.10

D. 12

Answer : Mean proportional of two numbers a and b = \(ab)
- Mean proportional of 4 and 25 = V(4 x 25)

=100 =10

Q. 2. For the following numbers write the ratio of first number to second number
in the reduced form.

i.21,48 ii. 36, 90
iii. 65,117 iv. 138, 161
v. 114, 133

Answer : (i) Ratio of 21 and 48 in the reduced form:

21 21x1
48 21 x4

(To simplify, break the numbers in simpler form)

~ Ratio of 21 and 48 in reduced form is 1:4.

(ii) Ratio of 36 and 90 in the reduced form:



36 18 x2
90 18 x5

(To simplify, break the numbers in simpler form)

~ Ratio of 36 and 90 in reduced form is 2:5.
(iii) Ratio of 65 and 117 in the reduced form:

65 13 x5
117 13 x9

(To simplify, break the numbers in simpler form)

~ Ratio of 65 and 117 in reduced form is 5:9.
(iv) Ratio of 138 and 161 in the reduced form:

138 23x6
161 23 x7

(To simplify, break the numbers in simpler form)

~ Ratio of 138 and 161 in reduced form is 6:7.

(v) Ratio of 114 and 133 in the reduced form:

114 19x6
133 19x7 (To simplify, break the numbers in simpler form)

~ Ratio of 114 and 133 in reduced form is 6:7.



Q. 3. Write the following ratios in the reduced form.

i. Radius to the diameter of a circle.

ii. The ratio of diagonal to the length of a rectangle, having length 4 cm and
breadth 3 cm.

iii. The ratio of perimeter to area of a square, having side 4 cm.

Answer : (i) Let r be the radius of the circle.

Let d be the diameter of the circle.

Diameter = 2 x Radius

-~ Ratio of radius to diameter in the reduced form = Radius:Diameter

Radius r 1

Diameter 2r 2

-~ Ratio of radius to diameter in the reduced form = 1:2
(ii) Given: Length of rectangle =1 =4 cm

Breadth of rectangle = b =3 cm

Diagonal of rectangle = V(|2 + b?)

=(16 + 9)

=\25=5

- Diagonal of rectangle =5 cm

Ratio of diagonal to the length of a rectangle = 4:5

(iii) Given: Side of square =4 cm

Perimeter of square = 4 x Side =4 x 4 = 16 cm?

Area of the square = (Side)? = (4)? = 14 cm?

The ratio of perimeter to area of a square = 16:14 = 8:7

Q. 4. Check whether the following numbers are in continued proportion.



i. 9,12, 16
iv.3,5,8

Answer : (i) Three numbers ‘@’, ‘b’ and ‘c’ are said to be continued proportion if a, b and
C are in proportion,

i.e. a:b::b:c

or b?=ac
Here,a=2,b=4andc=38

5 (4)2=2x8

= 16 = 16, which holds true.

~ 2,4, 8 are in continued proportion.

(i) Three numbers ‘@’, ‘b’ and ‘c’ are said to be continued proportion if a, b and c are in
proportion,

i.e. a:b::bic

orb?=ac

Here,a=1,b=2andc=3
~(22=1x3

= 4 = 3, which does not hold true.

~ 1, 2, 3 are not in continued proportion.

(iii) Three numbers ‘a’, ‘b’ and ‘c’ are said to be continued proportion if a, b and c are in
proportion,

i.e. a:b::b:c

orb?=ac
Here,a=9,b=12and c =16
= (12)2=9 x 16

= 144 = 144, which holds true.



~ 9,12, 16 are in continued proportion.

(iv) Three numbers ‘a’, ‘b’ and ‘c’ are said to be continued proportion if a, b and c are in
proportion,

i.e. a:b::b:c

orb?=ac

Here,a=3,b=5andc=8

~(52=3x8

= 25 = 24, which does not hold true.

~ 3, 5, 8 are not in continued proportion.

Q.5.4a, b ,carein continued proportion. If a=3 and ¢ = 27 then find b.
Answer : Given: a, b, c are in continued proportion.

Three numbers ‘a’, ‘b’ and ‘c’ are said to be continued proportion if a, b and c are in
proportion,

i.e. amb::b:c
orb?=ac
Here,a=3,c =27
~(b)2=3x27

= b2=81

= b =+V81= 19
~b=-90r9

Q. 6. Convert the following ratios into percentages.

i.37: 500 ii.5/8
ii. 22/30 iv. 5/16
v. 144/1200

Answer : (i) 37: 500 = 37/500



= ((37/500) x 100)%

= (37/5) %

=74%

(ii) 5/8 = ((5/8) x 100)%

= (5% 12.5) %

=62.5%

(iii) 22/30 = ((22/30) x 100)%

= (220/3) %

=73.33%

(iv) 144/1200 = ((144/1200) x 100)%

= (144/12) %

=12 %

Q. 7. Write the ratio of first quantity to second quantity in the reduced form.
i. 1024 MB, 1.2 GB [(1024 MB = 1 GB)]
ii. 17 Rupees, 25 Rupees 60 paise

iii. 5dozen, 120 units

iv. 4 sg.m, 800 sg.cm

v. 1.5 kg, 2500 gm

Answer : (i) 1024MB =1 GB

Reduced form of the ratio of 1 GB and 1.2 GB is:

~ The ratio in reduced form is 5:6.

(ii) 60 paise = 0.60 Rupees



~ 25 Rupees and 60 paise = 25.60 Rupees

Reduced form of the ratio of 17 Rupees and 25.60 Rupees is:

17 1700
25.60 2560
20x85

~ zo0x128 (Break the numbers in simpler form)

85
~ 128

~ The ratio in reduced form is 85:128.
(il1) 1 dozen = 12 units
~ 5dozens =5 x 12 = 60 units

Reduced form of the ratio of 5 dozens (= 60 units) and 120 units is:

60 60x1

120 60 x2
1

2

=~ The ratio in reduced form is 1:2.

(iv) 4 sg m = 4 m?=4(100cm)?

=4 sq m = 40000 sq cm

Reduced form of the ratio of 4 sq m(=40000 sq cm) and 800 sq cm is:

10000  800X50
800 goox1 (Break the numbers in simpler form)

~ The ratio in reduced form is 50:1.

(v) 1 kg = 1000 gm



~ 1.5 kg = 1500 gm
Reduced form of the ratio of 1500 gm and 2500 gm is:

1500 15 x 100
2500 25 x 100

Q.8.
a 2 . : .
If E — Z then find the values of the following expressions.
3

i 4a +3b " Sa° +2b°

3b 52’ —2bh°
. @ +b’ . Tb—4a
iii. __iw

b’ b +4a

Answer : Given: a/b =2/3
~a=(2/3)b
(i)

43+ 3b 2><(%)b—|—3b
3b 3b

(411 ;}L Qb)
3b

B 13b

9b



(i)

5a? + 2b? 5(%b)2+-2b2
532_’2b2::5(%b)2—-2b2

20b° ., (200 +18b?)
9 9

~ 20b2 ~ (20bZ — 18b2)

—_ 2
g —2b 9

__3ab2
-~ 2b2

=19

(iii)
a® +b? B (%)E‘HJE

b3 b3

3
=T
__8b3+—2?b3
~ 27b3

35b3
~ 27b3

35

27
(iv)

)
y

7b — 4a ?b—4(
?b+4a=?b+4(

03] B3| L] B3



8b
_?b—?

N 8b
?b—i-?

21b —8b
_ 3
~ 21b+8b

3

_ 13b
~ 29b

13
- 29

Q.9.Ifa, b, c,d arein proportion, then prove that

lla- +9ac a- + 3ac

"1 =obd b <3bd
a” +5¢° _a
- a+ab+b* '+ cd+ d°

a-—ab+b” ¢ —cd+ d

Answer : (i) Given: a, b, ¢, d are in proportion.
a, b,c,darein proportiona:b::c:dad=bc
i.e. Product of extremes = product of means.
~ad=bc

llaz+9ac: az+33u:

If 11b249bd  bZ+3bd then:

(11a? + 9ac)(b? + 3bd) = (a? + 3ac)(11b? + 9bd)
= 11a2b? + 33a2bd + 9ab?c + 27abcd = 11a2%b? +9a2bd + 33ab?c + 27abcd

= 33a?bd + 9ab?c = 9a2bd + 33ab?c



= 24a’bd = 24ab?c
= a’bd = ab’c
= ad = bc, which holds true as the numbers are in continued proportion.

llaz+9ac a2+33u:

~ 11b2+9bd  b2+3bd

(ii) Given: a, b, c, d are in proportion.
a, b,c,darein proportiona:b::c:dad=bc
i.e. Product of extremes = product of means.

~ad=Dbc

aZ+5c _a
i b2+5d2 b

a’?+5c? a?

“ bZ+5d2 b2

then:

(a? + 5¢2)(b?) = (b? + 502)(@?)
= a?b? + 5¢?b? = b?a? + 5a2d?
= 5b2c? = 5a?d?

= b?c? = a%d?

= bc =ad

= ad = bc, which holds true as the numbers are in continued proportion.

aZ+5¢c2 _a
.AlbZ+5d2 b

(iii) Given: a, b, c, d are in proportion.

a, b,c,darein proportiona:b::c:dad=bc



i.e. Product of extremes = product of means.
~ad=bc

a’+ ab + b? c?+cd+ d?

Ifa2—ab+b2  ¢2—cd+ d2 then:

(@2 + ab + b?)(c? —cd + d?) = (a? - ab + b?)(c? + cd + d?)

= a?c? - a%cd + a2d? + abc? — abed + abd? + b2c? — b2cd + b2d? = a?c? + a?cd + a2d? -
abc? — abcd - abd? + b2c? + b2cd + b2d?

= -2a%cd + 2abc? + 2abd? -2b%cd = 0

= 2abc? - 2b?%cd = 2a?cd — 2abd?

= 2bc[ac — bd] = 2ad[ac - bd]

= 2bc = 2ad

= ad = bc, which holds true as the numbers are in continued proportion.

a’+ ab + b? c?+cd+ d?

~waZ—ab+b2  Z—cd+d2

Q. 10. If a, b, c are in continued proportion, then prove that

a _a-—2b

(i)

a+2b a—4c
(i) b _a —b

b+c a-c

Answer : (i) Given: a, b, c are in continued proportion.
~b?=ac

a a—2h
If a+2b a—acthen:

a(a-4c)=(a—2b)(a+ 2b)
= a’—4ac =a?-4b?

= -4ac = -4b?



= b? = ac, which holds true as the numbers are in continued proportion.

a a—2b

~at+2b - a—4c

(if) Given: a, b, c are in continued proportion.
~b?=ac

b _ a-hb
If b+c¢  a—c then:

b(a-c)=(a-b)(b +c)
=>ab-bc=ab+ac—-b?-bc
= ab—bc - ab - ac + bc = -b?
= -ac = -b?

= b? = ac, which holds true as the numbers are in continued proportion.

b _ah
b+c a—c
Q. 11. Solve:

12x° +18x +42  2x+3

18x° +12x+58 3x+2
Answer : Given:

12x° +18x +42 2x+3

18x’ +12x+58 3x+2

We first put x = 0 in the expression and obtain:

12(0) +18(0) + 42 2(0) +3
18(0) +12(0)+58 3(0)+2

= 42/58 = 3/2 which does not hold true.

~ x=0 is not a solution.



12x%+18x+42 _ 2x+3
Now, let 18x*+12x+58  3x+2  ...cooceennnnnn. (1)

Multiply numerator and denominator of second expression by 6x:

12x%+ 18x+ 42 12x*+18x
18x2+ 12x+ 58 18x2+12x

12}; +18x + 42— (12x* + 18};)
~ 18x2+ 12x + 58— (18x2+ lzx)

42

~ From equation (1) and (2), we get:

2x+3 21
3x+2 29

Cross multiply and get:
58x + 87 =63x + 42

= 63X - 58x =87 — 42
= 5x =45

=>x=9

=~ X=9 is the solution.

Q. 12.

2x -3y z-y X+3z

If = = . then prove that every ratio = x/y.

3z+y z—-X 2y-3x

Answer :



2Xx—3y  Z-¥ X+3Z

= = k (say)

3z+y Z—X 2y—3x

Given:

2x—3y  3y—-3z _ x+3z

2y (Multiply and divide the middle term by -3)

3Z+Y 3Ax—3z

. 2¥—3y+3y—3z+x+3z 3X X .
Each ratio =k = YTy = — = — (Adding all the terms)
3z+y+3x—32+2y—3x 3y Vi

. Each ratio equals x/y.

Q.13.
If b}:—C?:C?:'—a}f.:a}E—bj:- then prove that > =¥ — % |
b +¢™ ¢ +a” a +b° a h ¢

Answer :

by+cz cz+ax ax+ by
b2 +c2 c2+a? a2+b2

= k (say)

Take one term and subtract other two other from it:

by +cz — (cz + ax) — (ax + by) B (cz + ax) — (ax + by) — (by + cz)

“b2+c2—(c2+a?)— (a2+Db2) (c2+a?)— (a2+Db2) — (b2 +c2)
(ax+ by) — (by + cz) — (cz + ax)

" (aZ+b2)— (b2 +c2) — (c2+ a2)

—2ax —-2by —2cz
—2a~  2b" 2c
X VvV z

= = —
a b ¢

Hence, proved.



