Ratio and Proportion (Including Properties & Uses)

Question 1.
R . Sa-3
Ifa:b=>5:3, find: =i
Solution:
a:b=5:3
a 5
:>_ =
b 3
5(?)—3
sa-3b _ \b (Dividing each term by b)
Sa+ 3b a
S5[=|+3
b
5(5]-3
= 5
5(§]+3
25
— =3
= 3
%)+ 3
. 25-9
25+9
_16_8
34 17
Question 2.

If x:y = 4: 7, find the value of (3x + 2y): (5x + ).

Solution:



Xiy=4:7
x 4
X
3x+2y_3(§}+2
Y 5(§]+1
Y
3[i‘)+2
_ 7
5;4-1
E-+2
e F
3,5 T
—
7
=12+14
20+ 7
_26
27
Question 3.

If a: b= 3: 8, find the value of

Solution:
a:b=3:8

4a+ 3 4(3*3
6a-b 6(&]-1
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(Dividing each term by v)

da+ 7
6a-b

(Dividing each term by b)
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Question 4.
If (@ —b): (@a+b)=1:11, find the ratio (5a + 4b + 15): (5a — 4b + 3).

Solution:

a-b 1
a+b. 11
1la-1tb=a+b
10a=12b
a 12 6

b 10 5
So, leta=6k andb = 5k

Sa+ db+15 Hek)+ 4K)+ 15
Sa-d+3 S(6K)- AK)+3
30k + 20k + 15
" 30k-20k+ 3
_SG<+15
10k + 3
S1Ck + 3)
T Ti0k+3
=5
Hence, (5a+4b+15):(5a-4b+3)=5:1

Question 5.
Find the number which bears the same ratio to

1 that 3 does to i"

33 21 9



Solution:

Let the required number be 2

8
Now, Ratio of R to ﬁ=—/°—?-1-=§><-‘91==

21 9 4 21

Thus, we have

y 7 33
=% _2
y 11

Hence, the required number is %

Question 6.
2
fM*0N _2 qog. 20
m+3 3’ na 3m? + mn

Solution:

m+n 2
m+3n 3
=>3mM+3N=2mM+6n
= m=2

m 3

= — -
n 1

(Dividing each term by n?)
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Question 7.

Find 3 , when x2 + 6y2 = 5xy.

Solution:

x2 + 6y2 = 5xy

Dividing both sides by y2. we get,
x? i 6\/2 Sxy
TV

A4

2l w6 s(iJ
Y/ Y

¢ N2
_>.<. —5(5)-}-6-0
Y/ y

Let->5=a

s&-58+6=0
=(a-2)a-3)=0
=a=23

Hence, - &3



Question 8.

If the ratio between 8 and 11 is the same as the ratio of 2x - y to x + 2y, find the value of

Solution:

2x~y_3
x+2y 11
22x - 11y = 8x + 16y

14x = 27y

Given,

Question 9.
DivideRs 1,290 into A, B and C such that Ais %
of BandB:C=4:3.

Solution:

|

Given,B:C=4:3
2 A
And, A=§B =>§=

Now, B_2.2x4_8
"B 5 5x4 20

=>A:B:C=8:20:15

= A=8xB=20x and C= 15x

L 8x +20x 4+ 15x = 1290

=43x = 1290

=X =30

A's share = 8x = 8x 30 =Rs. 240

B's share = 20x = 20x 30 = Rs. 600

C's share = 15x = 15x 30 =Rs. 450

=

U'llwO
wlp

B 4x5 20

and ==z E=Tc

7%
Oy



Question 10.

A school has 630 students. The ratio of the number of boys to the number of girls is 3 :
2. This ratio changes to 7 : 5 after the admission of 90 new students. Find the number

of newly admitted boys.

Solution:

Let the number of boys be 3x.

Then, number of girls = 2x

Lo3X+ 2¢ =630

= 5x =630

=>x=126

= Number of boys = 3x = 3x 126 = 378
And, Number of girls = 2x = 2x 126 = 252

After admission of 90 new students, we have
total number of students = 630+ 90=720
Now, let the number of boys be 7x.

Then, number of girls = 5x

L IxX+5x =720
=12x =720
= X =60

= Number of boys = 7x = 7x 60 = 420
And, Number of girls = 5x = 5x 60 = 300

© Number of newly admitted boys = 420-378= 42

Question 11.

What quantity must be subtracted from each term of the ratio 9: 17 to make it equal to

1:3?
Solution:

Let x be subtracted from each term of the ratio 9: 17.



D= ok
ek 3
27-3x=17-x
10 = 2x

X =3

Thus, the required number which should be subtracted is 5.

Question 12.
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 every month, find their monthly pocket money.

Solution:

Given that the pocket money of Ravi and Sanjeev
areintheratio5 : 7
Thus, the pocket money of Ravi is 5k and that of
Sanjeev is 7K.
Also given that the expenditure of Ravi and Sanjeev
areintheratio3: 5
Thus, the expenditure of Ravi is 3m and that of
Sanjeev is 5m.
And each of them saves Rs, 80
= 5k - 3m = 80....(1)

7k - Sm = 80....(2)
Solving equations (1) and (2), we have,
k=40, m= 40
Hence the monthly pocket money of Ravi is Rs, 200
and that of Sanjeev is Rs. 280,

Question 13.
The work done by (x — 2) men in (4x + 1) days and the work done by (4x + 1) men in (2x
- 3) days are in the ratio 3: 8. Find the value of x.

Solution:
Assuming that all the men do the same amount of work in one day and one day work of
each man = 1 units, we have,

Amount of work done by (x — 2) men in (4x + 1) days
= Amount of work done by (x — 2)(4x + 1) men in one day
= (x = 2)(4x + 1) units of work



Similarly,

Amount of work done by (4x + 1) men in (2x — 3) days
= (4x + 1)(2x = 3) units of work

According to the given information,

(x-2)(4x+1) _
(4x+ D(2x-3)
X—2 3
2x-3 8
8x-16=6x-9
2X =7

3
8

Question 14.

The bus fare between two cities is increased in the ratio 7: 9. Find the increase in the
fare, if:

(i) the original fare is Rs 245;

(i) the increased fare is Rs 207.

Solution:

According to the given information,

Increased (new) bus fare = ; x original bus fare
{i) We have:

Increased (new) bus fare = .??. x Rs 245 =Rs 315
. Increasein fare = Rs 315-Rs245=Rs 70

(ii) We have:

Rs 207 = -3- x original bus fare

Original bus fare = Rs 207 x é =Rs 161

-~

. Increaseinfare=Rs 207-Rs 161 =Rs46

Question 15.
By increasing the cost of entry ticket to a fair in the ratio 10: 13, the number of visitors
to the fair has decreased in the ratio 6: 5. In what ratio has the total collection increased



or decreased?

Solution:

Let the cost of the entry ticket initially and at present be 10 x and 13x respectively.
Let the number of visitors initially and at present be 6y and 5y respectively.
Initially, total collection = 10x x 6y = 60 xy

At present, total collection = 13x x 5y = 65 xy
Ratio of total collection = 60 xy: 65 xy = 12: 13
Thus, the total collection has increased in the ratio 12: 13.

Question 16.

In a basket, the ratio between the number of oranges and the number of applesis 7: 13.
If 8 oranges and 11 apples are eaten, the ratio between the number of oranges and the
number of apples becomes 1: 2. Find the original number of oranges and the original
number of apples in the basket.

Solution:
Let the original number of oranges and apples be 7x and 13x.
According to the given information,

7x-8 1
{8c-11 2

14x - 16 = 13x - 11
X=5

Thus, the original number of oranges and apples are 7 x 5=35and 13 x 5= 65
respectively.

Question 17.
In a mixture of 126 kg of milk and water, milk and water are in ratio 5 : 2. How much
water must be added to the mixture to make this ratio 3 : 2?

Solution:

Quantity of milk : Quantity of water =52
- Quantity of milk = 126 x 2 = 90 kg

= Quantity of water = 126 - 90 = 36 kg
New ratio= 3:2
Let the quantity of water to be added be x kg.



Then, milk | water = 20
+ X

. 90 3
" 36+x 2

= 180 = 108+ 3x
=>3xX=72

= x=24

Thus, quantity of water to be added is 24 kg.

Question 18.
(A)If A:B=3:4andB: C=6:7, find:
()A:B:C
(i) A: C
(B)IfA:B=2:5andA:C=3:4,find
(VA:B:C
Solution:
(A)
(i)
A_3_3,3_.3°
B 4 4 3 12
B_6_6x2_12
cC 7 7 2 14
A:B:C=9:12:14
(i)
A 3
B 4
B _6
G 7
A3
A B 4 3.6 9
"E'T_:"Z'Zx7'ﬁ
B 6
~AC=9:14



(B)

(i)

To compare 3 ratios, the consequent of the first
ratio and the antecedent of the 2nd ratio must
be made equal.

Given that A:B=2:5 and A:C=3:4
Interchanging the first ratio, we have,
B:A=5:2 and A:C=3:4

L.C.M. of 2 and 3 is 6.

=B A=5x3:2x3andA: C=3x2:4x2
=B:A=15:6andA:C=6:8
=>B:AIC=15:6:8

=>A:B:C=6:15:8

Question 19(i).
If 3A = 4B = 6C; find A: B: C.

Solution:

3A=4B=6C

Hence A:B:C=4:3:2

Question 19(ii).
If 2a = 3b and 4b = 5¢, find: a : c.

Solution:
We have,
a 3
2c':|-3!:>=>6.-§
Arid-dy s Sees DS
c 4
N a 3 3x5 15 b 5 5x2 10
OW,—=—=—=— _— e e T —— e —
b 2 2x5 10 c 4 4x2 8

=a:b:c=15:10:8
=a.:c=15:8



Question 20.
Find the compound ratio of:
(i) 2: 3,9: 14 and 14: 27
(ii) 2a: 3b, mn: x2 and x: n.

(i) 42 :1,3: 5 and 20 : 9.

Solution:
(i) Required compound ratio=3 x 8:5 x 15
2 3x8
"~ 5x15
e
25

(ii) Required compound ratio=2 x 9 x 14:3 x 14 x 27
2x9x 14
T 3x14x27
w2
9
(iii) Required compound ratio = 2a xmnx x: 3b x x2
_2axmnx X

X n

T ZbxxZxn
2am _
=§=2am.3bx

(iv) Required compound ratio = Ji % 3% J2_0 “1x \@ x 9

«f?:x3x~f2_0
1x+5x9

J2 x4

3
=¥=2\5:3

Question 21.
Find duplicate ratio of:
(i) 3: 4 (ii) 3v3:2v5

Solution:
(i) Duplicateratioof 3:4=32:42=9:16
(ii) Duplicate ratio of 3v3:2v5 = (3v3)?: (2v5)2 =27 : 20



Question 22.

Find the triplicate ratio of:
4 N 3 1 U 5|

D1:3() — =

(i) ()‘2 5

Solution:

(i) Triplicate ratioof 1: 3= 13.3%=1:27

(i) Triplicate ratio of L ’ a
2 3

a3
mY (Y md n? g >7r « a
-(3):6) - 55 G-
27

Question 23.
Find sub-duplicate ratio of:

(i) 9: 16 (ii) (x = y)* (x +y)°
Solution:
(i) Sub-duplicateratioof 9: 16 = J§ : f16 = 3: 4

(i) Sub-duplicate ratio of{x - y)¥: (x + y)®

= =P e v = G-y (xa v P

Question 24.
Find the sub-triplicate ratio of:
(i) 64: 27 (ii) x3: 125y3

Solution:
(i) Sub-triplicate ratio of 64 : 27 = V64 :327 =4:3
(ii) Sub-triplicate ratio of x3: 125y® = ¥/x3 : /125y = x : 5y

Question 25.
Find the reciprocal ratio of:

(i) 5: 8 (i) % :_;.



Solution:

(i) Reciprocal ratio of 5: 8 = .1. : .1. =8:5
5 8
3
- , ) x v 1 1 3 7 w 3y
—l—Em— —= = —m = = 3y ./
(n)Reaprocalratnoof3 s R o Z o Vo AX
S v

Question 26.
If (x +3) : (4x + 1) is the duplicate ratio of 3 : 5, find the value of x.

Solution:

If {(x + 3) : (4x + 1) is the duplicate ratio of 3 : 5

find the value of x
We have,

x+3 3%
4x+1 S?
X+3 Q

d4x+1 25
= 25x+ 75=36x+9

=>11ix =66
> x=6

Question 27.
If m: n is the duplicate ratio of m + x: n + x; show that x? = mn.

Solution:

m (m+x¥

n (n+ x?

m _ mé+x% +2mx
N n%+x%+2nx

mn? + mx?% + 2mnx = men+ Nx2 + 2mnx

x4(m-n)=mn(m-n)

2

X==mn



Question 28.
If (3x — 9) : (5x + 4) is the triplicate ratio of 3 : 4, find the value of x.

Solution:

We have,

3x-9 3
5X+4=Z’-

3x-9 27

Sx+4 64
IAx-3) 27
Sx+4 64

X =3 ” 9

Sx+4 64

= 64x - 192 = 45x + 36

= 19x = 228
=>xX=12

=

Question 29.
Find the ratio compounded of the reciprocal ratio of 15: 28, the sub-duplicate ratio of 36:
49 and the triplicate ratio of 5: 4.

Solution:

Reciprocal ratio of 15: 28 = 28: 15
Sub-duplicate ratio of 36:49= 36 : \f49 =6 : 7

Triplicate ratio of 5: 4 = 5%: 43 = 125: 64
Required compounded ratio

- 28x6x125_§_25:8
15x7x64 8




Question 30(a).
If r2-pq, show that p : q is the duplicate ratio of (p +r): (q +71).

Solution:

Given, r? = pq

Duplicate ratioof (p+r):(q+r)=(p+r¥:(q+r¥f
=(P?+r2+2por):(q® +r?+2qr)
= (p? +pq+2pr): (q® + pq+2qr)
=p(p+q+2r):gg+p+2r)
=p:q

Thus, p : qis the duplicate ratioof (p+r):(g+r).

Question 30(b).
If p-x) : (a-x)

then show that:

be the duplicate ratio of p : g
L1 1
q X

UIH

Solution:
We have,

(p-x)_p?

(a-x)

=q%(p- x)=pAg-x)

= pg’ - g% = p?q - px

= p*-q° = pg-pg’
=x(p*-¢*)=pap -q)
=x(p-ap+q)=pdp-q)

U

1}
V= O

+



Exercise 7B

Question 1.
Find the fourth proportional to:
(i) 1.5, 4.5 and 3.5 (ii) 3a, 6a? and 2ab?

Solution:

(i) Let the fourth proportional to 1.5, 4.5 and 3.5 be x.
=1.5:45=3.5:x

= 1.5xx=3.54.5

=x=10.5

(i) Let the fourth proportional to 3a, 6a2 and 2ab? be x.
= 3a:6a’=2ab?:x

= 3a x x = 2ab? 6a?

= 3a x x = 12a%h?

= X = 4a’b?

Question 2.
Find the third proportional to:

(i)z.g aidatla-banda?-b2

Solution:

(i) Let the third proportional to 2% and 4 be x.

=2 % ,4,x are in continued proportion.

=>22 4=4:x
3

(ii) Let the third proportional toa-b and aZ-bZbex.
= a-b,aZ- b2 x arein continued proportion.
ﬁa-b:a2~b2=a2-bzzx
a-b a® -b?

=

& -b X
(82 _ b2 )2

a-b

= X=



(i} Let the third proportional to 2% and 4 be x.

=2 % .4, x are in continued proportion.

:>23:4=4:x
3
8
§ 4
=D —
4 X
=X = 16x§=
8

(i) Let the third proportional to a - b and aZ-b? be x.
=> a- b, a%- b2 x are in continued proportion.
= a-b:al-bZ=a2-p?:x

a-b & -b?

TF %
-(aZ_bZ)Z
=
_ , _ (a+b)(a-b)(@&® - b%)
a-b

= x = (a+b)(&% - b%)

Question 3.

Find the mean proportional between:
(l6+3 3and8-4./3
(i)a-banda3-a2b

Solution:

(i) Let the mean proportional between 6 + 3v3 and 8 — 4v3 be x.
= 6 + 3v3, x and 8 — 4v3 are in continued proportion.
=>6+3v3:x=x:8-4v3

=>xxXx=(6+3V3) (8 -4v3)

= x2=48 + 24v3- 24v3 - 36

=>x2=12

= X=2V3

(ii) Let the mean proportional between a — b and a2 - a%b be x.
= a — b, x, a® — a%b are in continued proportion.
>a-b:x=x:a%-a%

=>xxx=(a-b)(a®-a%b)



= x%=(a - b) a%(a - b) = [a(a - b)]?
= x=a(a—b)

Question 4.
If x + 5 is the mean proportional between x + 2 and x + 9; find the value of x.

Solution:

Given, x + 5 is the mean proportional between x + 2 and x + 9.
= (x +2), (x + 5) and (x + 9) are in continued proportion.

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

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

=>x2+25+10x=x2+2x+9x + 18

=25-18=11x - 10x

=>x=7

Question 5.
If x2, 4 and 9 are in continued proportion, find x.

Solution:
Given, x2, 4 and 9 are in continued proportion.

2 W,
4 9
= 9x?% = 16

16
2
= = —
g
=> X = 3
3
Question 6.

What least number must be added to each of the numbers 6, 15, 20 and 43 to make
them proportional?

Solution:

Let the number added be x.
(6+x):(15+x%)::(20+x) (43 +X)
6+x 20+ X
15+ x 43+x

(6+x)N43+x)=(20+ x)(15+ %)




258 + 6X + 43x + X% = 300 + 20X + 15x + x?
49x - 35x = 300 - 258
14x = 42

X=3
Thus, the required number which should be added is 3.

Question 7(i).

Ifa, b, care in continued proportion,
62 + b2 b(a + C)

show that; 5and) = a

Solution:

Since a, b, ¢ are in continued proportion,
a b

b ¢

=b? =ac

Now, (&% +b2)(b?+ c?) = (&° + ac)(ac + ¢?)
= ala+c)da+ c)
=ada+ c)f
=b%a+ c)?
= (& +b?)(b* + &) = [bla+ c)][bla+c)]
a® + b? _b(a+¢)
bla+ c) b?+cf

Question 7(ii).

If a, b, c are in continued proportion and afb - ¢} = 2b,

prove that:a-c= 2(6; b).

Solution:



Since a, b, ¢ are in continued proportion,
a b

b ¢
=b?=ac
alb-¢c)=2b
=>ab-ac=2b
=ab-b%=2b
=b(a-b)=2b
= a-b=2
Now,
LHS.=a-c
ala-c)
" a
_a*-ac
- a
a*-b?
T a
(a-b)(a+b)
B a
_Xa+b)
-
=RHS.

Question 7(iii).
a’c+ac® _(a+ Q°
b*d + bd® (b + d)4'

If -:- = %, show that:
Solution:

a C
Lae TSk
d =l

= a=bk and c=dk

a’c+ ac®
LHS. = e
b*d + bd?



ac(a® +¢c%)
" bd(bZ + &)
bk x dk)(b %2+ d%?)
- bd(b? + d?)
k2 x k(b2 + )
T T b+ P)
=k4

(a+c)* (bk+dk) [kib+d)]' 4
R-HS» = = = = k
(b +d)* (b +d)* b+d

a‘c+ac® (a+c)

Hence, d+bd ~ (b+d)

Question 8.

What least number must be subtracted from each of the numbers 7, 17 and 47 so that
the remainders are in continued proportion?

Solution:

Let the number subtracted be x.

oo (7-%) (A7 -x) {17 -x) {47 - %)

7=% 12-X

17-x 47-X

(7 - x)(47 - x)= (17 - xY

329 - 47x - 7x + X% = 289 - 34x + x?
329 - 289 = -34x + 54x

20x = 40

X = 2

Thus, the required number which should be subtracted is 2.

Question 9.

If y is the mean proportional between x and z; show that xy + yz is the mean
proportional between x?+y? and y?+z2.

Solution:
Sincey is the mean proportion between x and z
Therefore, y? = xz

Now, we have to prove that xy+yz is the mean proportional between x?+y? and y?+z2, i.e.,



(xy + y2)° = (% + ¥y + 2)

LHS = (xy + y2)*

= [y(x+2)F

= y¥(x + 2§

= xZAx+ 2y

RHS = (X% + v¥)(v? + 2%)
= (X% + x2)(xz + Z°)

= X(X+z@ X+ Z)

= xZ x + z)*

LHS = RHS
Hence, proved.

Question 10.
If g is the mean proportional between p and r, show that:

par(p+q+r)®=(pq+qr+rp)d

Solution:
Given, g is the mean proportional between p andr.

= q%=pr

LHS. = pgr(p + q+r)°
- q(p+q+ry [t =pr]
=q(p+q+r)
=[dp+q+n)P
=(pg+q® +qry

= (pq+pr+qry [-q® =pr]
- RHS.

Question 11.
If three quantities are in continued proportion; show that the ratio of the first to the third
is the duplicate ratio of the first to the second.

Solution:
Let x, y and z be the three quantities which are in continued proportion.
Then, x:y:y:z=y?=xz..(1)



Now, we have to prove that

X:z=x2:y?

That is we need to prove that

Xy? = x?z

LHS = xy? = x(xz) = x?z = RHS [Using (1)]
Hence, proved.

Question 12.
If y is the mean proportional between x and z, prove that:
oy e 4
x2_y2,z72 T

Solution:
Given, y is the mean proportional between x and z.

=>y?2=xz
LHS = X y2+22
><2-\,1‘2+z2
><2-yz+z2
1 1.1
Z Y2
- Z
X - xz
Z xz'Z
=><2-xz+zz
2 = XZ 4+ X2
$27
= xeA
- (xzf’
= (y?)Y (. y? = x2)
= RHS
Question 13.

Given four quantities a, b, c and d are in proportion. Show that:
(a-cb?:(b-dcd=(a% -b%Z-ab): (c? - - cd)



Solution:

Let =k

= a=bk and c=dk
(a-c)b?
(b - d)cd
_ (bk - dk)b®
~ (b - d)dkd
_ k(b - dp?
(b - d)d’
b2
3
2 2
RHS = (82 - b2 -ab)
(c®-d° - cd)
_ (b%? - b? - bkb)
(d%k? - & - dkd)
_ bk -1-Kk)
d?(k? -1-k)
bZ
3
= LHS =RHS
Hence proved.

ol
alo

LHS =

Question 14.
Find two numbers such that the mean mean proportional between them is 12 and the
third proportional to them is 96.

Solution:



Let a and b be the two numbers, whose mean proportional is 12,

ab-12’=>ab-144=>b-¥- ........ ()

Now, third proportional is 96
~a:b:i:b:9%
= b? = 96a

2
:(%) = 96a

2
SUE g,

=>ag - 144 x 144
96

=a° =216
=a=6

144
b=—-=24
6

Therefore, the numbers are 6 and 24.

Question 15.
Find the third proportional to 3 +-:- and X2 + 2

Solution:

Let the required third proportional be p.
= > - %:-, -sz + yz . pare in continued proportion.

Y
X:Jx2+v2 =2y ip

=p -+—-) (\}x +V )
xV X
><+V 2 2
=p|l—| =%+
[ ] ;

=p=Xy



Question 16.
If p: g =r: s; then show that:
mp+ng:q=mr+ns:s.

Solution:

P_TF

qQ s

L LU
q S

:m+n=—r-+n
q

:mp+nq= mr+ns

q S

Hence, mp+nq:q=mr+ns:s.

Question 17.

1 1 m
pr+r=mqanda+-s-=;—;thenprovethatp:q=r:s.
Solution:

1 1 m
B T
q S r
s+q_m
qs I
sS+q _mq
S r
S+qQ p+r
= p+r=m
S r ( P Q)
i 2P iy
S r
L
S r
Foot
qd S
Hence, proved.



Question 18.

If E? = % , prove that each of the given ratio is equal to:

(i)56+4c
5 + 4d
(i) 13a-8¢
1Zb-8d
3&f - 10c?

(7~ Tod

1
(W)[8a3 + 15 JE

8:)5 + 15_d5

Solution:

a C
Let 2= Cak
N i

Then,a=bkandc=dk
Sa+4c  Sbk)+ 4dk)

. k(So+4d) | . .
(l)5b+4d- S+4d 5Sb+4d =K ESCRGETREED
.v13a-8c 13(bk)-8(dk) k(13b-8d) , : :
(”)13b-8d— T 5 =k = each given ratio

(m)\f?»az -10& _ \{abk)z -10(dky _ KA - 10d)
32 - 102 3?2 - 10 ¥ 2 -10d
= each givenratio

1 { ;

(iV) .8i3+_150.?_'. 2 = 8(bk)3 + 15(dk)3 3 _ k3(8b3 + 15d3) 3 K
&b + 154° &b + 154° b3 + 158

= each givenratio



Question 19.
If a, b, cand d are in proportion, prove that:

(i)13a+ 17b _ 2ma? - 3nb?
13c+ 17d  V2mc# -and?

1
(i) {4&2 +%? _(xa’-5yb*)3
4c® 4+ od? xc° - Syd®

Solution:

a,b,cand d are in proportion

a C
_-_-k
e (say)

Then,a=bkandc=dk
(LHS, = 13a+ 17b " 13bk)+ 17b " b(13k +17) " E
" 13c+17d 13A(dk)+17d d1*+17) d

J2maz -3b%  [2mbk ¥ - 3nb? 2(omk2-3n) b
RHS. = = i o
2mc? -3nd®  Y2m(dk Y - 3nd®  Yd¢(@mk?-3n) d
Hence, LHS, = RHS.

48 + 2 [4bk)? + 9% Jb2(4k2+9) b

WLRS = (2o VA F+oF | F@Z+9) 3

1 1
RHS o x& - 5yb3 )3 _ x(bk ® - Syb® |3
xS - Syd x(dk)® - Syd®

" 1
b3(xk3 -5y) B
| d3(xk? - 5y)
1
b ]3 b

&) " d

Hence, LHS. = RHS.



Question 20.

| G E, prove that:
b ¢

a
2x3—3y3+4z3=(2x—3y+4z]3
2a° -3b° + 4¢° 2a-2b + 4¢
Solution:
X V. 2
Let —= Ll =C"=k
$ a b c
Then,x=ak.y=bkandz=ck
LHﬁa2><3-3y3+4z~°*
2a° - B° + 4c
_ Aak)? - Abk) + (kY
2a° -3 + 4
_26%? - %7 4 4
2a° - 7 + 4¢3
_k¥(28’ -° + 4F°)
28 -3 + 4
-k3
2X—3\/+4Z3
b= [28- b+ 4CJ
_(2ak—3bk+4ck]3
| 2a-+4c
_ [k(2a -+ 40)]3
2a-3b+ 4c
= k3

Hence, LHS. = RHS.

Exercise 7C

Question 1.

Ifa:b=c:d, prove that:
(i)5a+7b:5a—-7b=5c+7d:5¢c-7d.

(i) (9a + 13b) (9¢c — 13d) = (9c + 13d) (9a - 13b).



(i) xa+yb:xc+yd=b:d.

Solution:

(iI)Given, E = %

= %? = % [Mutiplying each side by ;J

= ::i ;E » gzt ;j (By componendo and dividendo)
(iGiven, g = %

= % = 19—?; [Mutiplying each side by —195)

9a+13b 9+ 13d
13a-13 9c-13d
= (9a+ 13X 9c- 13d) = (9¢ + 13d)(%a- 13b)

=

(By componendo and dividendo)

(il )Given, g = %

% = % [Mutiplying each side by g]
= Xanvb = xc; dvd(By componendo)
2253
.

Question 2.

Ifa:b=c:d, prove that:
(6a + 7b) (3c - 4d) = (6¢ + 7d) (3a — 4b).

Solution:



. a c¢
G'VQn, B = a
6a 6¢C — . 6
=>-7—5 =53 [Mutlplymg each side by 7]
6a+ 7b 6C+7d
= = (By componendo)
6a+ /b _ 7b _ b (1)
6c+7d 7d d
166, 2 u &
Alsor B = 3
z% - (Mutiplying each side by %]
3a- 4o _3c- 44 i
= % P (By dividendo)
3a-4b 4 b
“%-ad"2d"a @
From (1) and (2),
6a+7b 3a-4b
6c+7d 3c-4d

(6a+7b)(3c- 4d) = (6¢c+ 7d)(3a- 4b)

Question 3.

> a ¢
Given, — = = prove that:
Ba

36—3)_3c—5d
3a+5 3c+5d

Solution:

[Multjplyi ng each side by —a

3a+5b 3c+5d
3a-% 3c-5d
38~ . 3e~5d
3a+% 3c+5d

(By componendo and dividendo)

(By alternendo)




Question 4.

If 5x + 6y . S5x - By
Su+ By Su-bBv

X y=uw

: then prove that:

Solution:

5><+6y= S5x -6y
Su+6v  Su-6v

(By alternendo)
Sx+6y Su+6v
5x-6y- Su-6v
SX+6y+5X -6y _Su+6v+3U-6v
Sx +6y-5x+6y Su+6v-5u+bv

(By componendo and dividendo)

10x 10u

12y 12v

< | X
<|c

Question 5.
If (7a + 8b) (7c — 8d) = (7a — 8b) (7c + 8d), prove that a: b = c: d.

Solution:

7a+8 7c+8d

7a-8 7c-8d

Applying componendo and dividendo,
7a+8b+7a-8 7c+8d+7c-8d

7a+Sb-7a+8 7c+8d-7c+8&d

Given,

l4a _ 14c

16b 16d
a ¢«
=> — e
b d

Hence, a:b=c: d.



Question 6.

6ab

a+b
Xx+3a x+3

x-3a x-
(i) Ifa= 46 ,find the value of:

£+B
a+2\§+a+2J3-’
a-22 a-238"

Solution:

(i) ifx= .find the value of:

(i) x = Sl
a+b
=X D
3a a+b
Applying componendo and dividendo,
x+3a Db+a+b
x-3a Db-a-b
x+3a Zb+a
x-3a b-a
Gab
a+b
X 2a

%  asb
Applying componendo and dividendo,
x+3b 2a+a+b
x-3% 2a-a-b
x+3)=3a+b
x-3b a-b
From (1) and (2),
x+36+x+3b=3b+a+3a+b
x-3a x-3b b-a a-b
x+3a+x+3b=—3b-a+36+b
x-3a x-3b a-b
><+3<a+><+3%:>=2ei—2b=2
x-3a x-3b a-b

XD

Again, X =

4 ()




4B

(i) a=

2+ 43
a 2J§
22 B+ B

Applying componendo and dividendo,

a+2\[§_2\5+s/§+1)§
a-2:5—2:ﬁ-35—:ﬁ
ai2B 3Biab
a-22 3-2
CI 22

2B £+-B
Applying componendo and dividendo,
a+ 283 22+ 2+ 43

a-228 22-2-3

a+ 2B _32+3 2
a-243 R2-48

From (1) and (2),

a+2~f§ a+ 23 3J§+J§ 32443
-2 a-2B B2 L-B
a+2d2 a+28 3J§+«f§> 3J§ \f—
a- 235 a- 2\5 \E ﬁ
a+2J§ a+2J§ 245 23

(1)

(V)

Question 7.
f@a+b+c+d)(a-b-c+d)=(@a+b-c-d)(a—-b+c—d),provethata:b=c:d.

Solution:



a+b+c+d a-b+c-d

a+b-c-d a-b-c+d

Applying componendo and dividendo,
(a+b+c+d)+(a+b-c-d) (a-b+c-d)+(a-b-c+d)
(a+b+c+d)-(@+b-E-d) (a-b+c-d-(a-b-c+d)
Aa+b) Aa-b)

Ac+d) 2(c-d)

a+b a-b

c+d c-d

a+b c+d

a-b c-d

Applying componendo and dividendo,

a+b+a-b c+d+c-d

a+b-a+b c+d-c+d
28 2C

2

Given,

Ol o
alo

Question 8.

a-2b-3c+4d a-2b+3c-4d

o v o

show that 2ad = 3bc.

Solution:

a-b-3c+4d a-2b+3c-4d

a+2Db-3c-4d a+Db+3c+4d

Applying componendo and dividendo,

(a-2b-3c+4d)+(a+2b-3c-4d)

(a-2b~3c+4d)-({a+2b~-3c-4d)
_(a—2b+3c—4d)+(a+2b+3¢+4d)
{(a-2b+3c-4d)-(a+ 2+ 3c+ 4d)

Aa-3c) _ Aa+3c)

A-2b+4d) 2A-2b-4d)




a-b-3c+4d a-2b+3c-4d

a+rDb-3c-4d a+Db+3c+4d

Applying componendo and dividendo,

(a-2b-3c+4d)+(a+2b-3c-4d)

(a-2b~-3c+4d)-(a+2b-3c-4d)
_(a-2b+3c-4d)+(a+2:)+3c+4d)
{(a-2b+3c-4d)-(a+ 2+ 3c+ 4d)

Xa-3c)  Xa+3c)

A-2b+4d) 2A-2b - 4d)

a-3c -2b+4d

a+3c -2b-4d

Applying componendo and dividendo,

a-3+a+3c -2b+4d-2b-4d

a-3c-a-3c -2b+4d+2b+4d

2a -4b

-6c  8d

a -b

X 2d

2ad = Zbc

Question 9.

If (&% + b2)(x% + y2) = (ax + by)?; prove that:

X|w
< |

Solution:

Given, (&% +b?)(x* + y2) = (ax + by ?

a?x? + a°y% + b%x% + b%y? = &x% + b%y? + 2abxy
a?y? + b%x% - 2abxy = 0

(ay-bx)’ =0

ay-bx=0

ay = bx

a b

Xy



Question 10.

If a, b and c are in continued proportion, prove that:
(i)az +ab +b® .
b +bc+ic® ¢
a*+b®+¢* a-b+c
(i) =
(a+b+c)F a+b+c

2

Solution:

Given, a, b and c are in continued proportion.

=>§=E=k (say)
b ¢
=a=bk,b=ck
=a=(ckk=ck?b=ck
2 2
. .H.S.-a +ab+b
(L b? + bc+ 2
_ (KP4 (kP)(K) + (kP
(ck ¥ +(ck)c+ c?
k? + k3 + 2k?
?k? + ?k + c*
_ PKAK® + k+ 1)
AkZ + k + 1)
= k?
RHS = 2. K _ g
e 6

= LHS, = RHS,



& +b? + &
(a+b+cy
(kP + (ckF + &
(k%P ck+cP
ek eRE
T A(k? +k + 1P
cA(k* + k% + 1)
T EKE rk+ 1P
kP k% ¢t
B (k% +k + 1F
a-b+c
a+b+c
_ckP-ck+c
Cck®+ck+c
_kz-k+1
k2 4+k+1
_(kz—k+1)(k2+k+1)
B (k% +k + 1F
_k4+k3+k2—k3—k2-k+k2+k+1
B (k% + k + 1Y
ke 4+ k%4
(k% +k+ 1)
» LHS =RHS.

(iLHS. =

RHS. =

Question 11.

Using properties of proportion, solve for x:
(i)Jx+5+ Jx - 16 =Z

WX+ 5=-x-16 3

(ii)*fx+ 1+4fx-1 _ &~

N N | 2

(m)3x + o2 -5 &

3x - 92 -5




Solution:

Q) X+ 5+ 4x =16 7
X+ 5-4x-16 3
Applying componendo and dividendo,

X+ 5+ 0% - 16+ X +5 - fx - 16 7+3
K+ 5+%-16-Yx+5+x-16 7-
2Jx+5 10

2x-16 4

Jx+5 _5

:?x-16 2

Squaring both sides,

X+5 25

X = 16 4
4x + 20 = 25x - 400

21x = 420
=—=20
T
(”)JX+ 1+ x- 1 4x -1
:;x +1- :.ix 1 2
Applying componendo and dividendo,

Xrled=1+x+1=UYx=1 4R=-14+2

Brle T -dxrlsdx—1 ax-1-2
fx+1 _ 4x+1

2dx -1 4x-3

Squaring both sides,

Xx+1 16x% + 1 + 8x

Xx=1 16x% + 9- 24x

W




Applying componendo and dividendo,
X+1+x-1 16x% +14+8x+ 16x° +9-24x
x+1-x+1 1652 + 1+ 8x - 16X -9 + 24x
2x  32x% +10- 16x
2 3x-8
‘o 16%% + 5= 8x

i6x - 4
16x% - 4x = 16x% +5- 8x
4x =5

5
N
4

(m)3x 92 -5 .5
3x -9 -5
Applying componendo and dividendo,
3x+¥9Z -5+3x-¥¢ -5 5+1
B A 5= B gD =5 B
Ex )

29t -5 4
1

Joxi-5 2

Squaring both sides,
x° 1

9%Z-5 4

4x% =9x2 -5

5x% = 5

%% wd

x =]




Question 12.

If x = va+3b +va-3b , prove that: 3bx2 - 2ax + 3b = 0.

Ja+3b -+a-
Solution:
Sirice. % X Ja+ c Sy .

T D - J;%
Applymg componendo and dividendo, we get,
X+l Ja+3b +ja=-3b +Ja+D ~Ja->
T Jar D +Ja-D -Jar D + Ja- >

>< ><

2Ja+ D

x-1 2Ja b
Squaring both sides,
X2 + 2x +1 _a+d
x2-2x+1 a-3b
Again applying componendo and dividendo,
x2+2x+1+x2—2x+1_a+3b+a—3b
2 +2x+1-x2+2x-1 a+Dd-a+d
.'-Z(X2 + 1) 2(3)

2() ~ 2(3b)
3b(x% +1)=2ax

3bx2 + 3b = 2ax
3bxZ-2ax+3b=0.

Question 13.

Using the properties of proportion, solve for x,

given _qu e = 1—7
2X 8



Solution:

x*+1 17
22 8
Applying componendo and dividendo, we get
x*#14+42x% 1748
x*41-2%* 17-8
(2P + (1P +2xx2x1 25
(2P +(1)*-2xx%x1 9
- (x* + 17 _ 5°
F=1F

() -6

x2+1=§
x2-1 3

Applying componendo and dividendo, we get

x2+1+x2—1=5+3
P iligtyl B=3
2x* 8
=D -
2 2
= %%

= X=%2

Question 14.

If x - ¥NM+N+ym-n

_ , express n in terms of x and m.
Jm+n-+m-n




Solution:

Nm+n+dm-n

X =
Jm-&n—am-n

Applying componendo and dividendo,
X+1 ~m+n+m-n+¥m+n-+m-n

x-1 Jmen+Jm-n-Jm+n+Jm-n

X+1 2Jdm+n
x-1 24m-n
x+1 Jmen

gl -

Squanngboﬂwgde&

x? + 2x+ 1 _m+n

¥ =2x+1 m-n

Applying componendo and dividendo,

X2+2x+1+x2—2x+1_m+n+m—n

2 +2x+1-x2+2x-1 m+n-m+n

2x*+2 2m

ax 2

x*+1 m

2x n
1
n

x% 4+ 1
2mx

2mx

>(2

Nn=

+
[y

Question 15.

x3+3><y2 _ m> + 3mn°
3x%y+y°  3mfn+n’
nx = my.

If ,show that:




Solution:

x>+ 3xy*  m° + 3mn’

3x2y+y3  3mPn+n

Applying componendo and dividendo,

x3 4 3xv% + 3x%y + \° _m’+ 3mn? + 3m?n +n
> +3xy¢ = 3x°y-y>  m° +3mn°-3mn-n
(x+y? _(m+n}

(x-yy (m-ny

X+Y m+n

X =y “m-n

Applying componendo and dividendo,
X+yY+X-yY mMm+n+m-n

X+Y-X+Y M+N-m+n

2X 2m

2y 2n

X m

v n

nx = my

3
3

Exercise 7D

Question 1.

If a:b =3:5, find:
(10a + 3b): (5a + 2b)
Solution:

Given,

10a+
Sa+2b

10[%}3

o i}
Ul W



W

—
=)
Y T
S’
+
W

I

ol w
+
N

o
+
w

o+
r)

o W

Question 2.
If 5x + 6y: 8x + 5y = 8: 9, find x: y.

Solution:

Sx+6y 8
8x+5y 9

45x + 54y = 64x + 40y
64x - 45x = 54y - 40y
19x = 14y

x 14

y 19

Question 3.

If (3x — 4y): (2x — 3y) = (5x — 6y): (4x — 5y), find x: y.
Solution:

(3x-4y): (2x - 3y) = (5x - 6y): (4x - 5y)
3x-4y OSx-6y
2x-3y 4x-5y
Applying componendo and dividendo,
3x-4y+2x-3y 5x-6y+4dx-5y
3x-4y-2x+3y Sx-6y-4x+ 5y
Sx-7y  9x-1ly

X=Yy T ox= Y




Sx -7y =9x- 11y

Question 4.

Find the:

(i) duplicate ratio of 2v2: 3v5

(i) triplicate ratio of 2a: 3b

(iii) sub-duplicate ratio of 9x%a*: 25y%b?

(iv) sub-triplicate ratio of 216: 343

(v) reciprocal ratio of 3: 5

(vi) ratio compounded of the duplicate ratio of 5: 6, the reciprocal ratio of 25: 42 and the
sub-duplicate ratio of 36: 49.

Solution:

(i) Duplicate ratio of 2\f2 : 3,/5 = (2\5}2 : (3\6)2 =8:45

(i) Triplicate ratio of 2a: 3b = (2a)°: (3b)° = 8a%: 27b°
(iiii) Sub-duplicate ratio of 9x2a?: 25y%p2 = J9x234 ; \fzsyf'bz = 3x& :5v%b

(iv) Sub-triplicate ratio of 216: 343 = 3216 : 3343 =6 :7
(v) Reciprocal ratioof 3: 5=5:3

(vi) Duplicate ratio of 5: 6 =25:36
Reciprocal ratio of 25:42=42:25
Sub-duplicate ratioof 36:49=6.7
25x42x6
36x25x7

Required compound ratio =

Question 5.

Find the value of x, if:

(i) (2x + 3): (5x — 38) is the duplicate ratio of v5:v6

(i) (2x + 1): (3x + 13) is the sub-duplicate ratio of 9: 25.
(iii) (3x = 7): (4x + 3) is the sub-triplicate ratio of 8: 27.



Solution:

(i) (2x + 3): (5x - 38) is the duplicate ratio of \f5 : .f§
Duplicateratioof (5 : /6 =5:6
2x+3 5
5x-38 6
12x + 18=25x- 190
25x - 12x = 190+ 18
13x = 208

x='-2%=16
13

(i) (2x + 1): (3x + 13) is the sub-duplicate ratio of 9: 25
Sub-duplicateratioof 9: 25=3:5

2X+1 3
3x+13 5
10x+ 5=9x+ 39
10x-9% =39-5
X = 34

(ifi) (3x - 7): (4x + 3) is the sub-triplicate ratio of 8: 27
Sub-triplicateratioof 8:27=2: 3

=P 2
4x+3 3
Ox-21=8x+6
IX-8x=6+21
X = 27
Question 6.

What quantity must be added to each term of the ratio x: y so that it may become equal
toc:d?

Solution:
Let the required quantity which is to be added be p.

Then, we have:



O

X+ C
y+p d
dx+pd=cy+cp
pd-cp = oy - dx
p(d-c)=cy - dx

_oy- dx
P d-c
Question 7.

A woman reduces her weight in the ratio 7 : 5. What does her weight become if originally
it was 84 kg?

Solution:

Let the reduced weight be x.
Original weight = 84 kg
Thus, we have
84:x=7:5

84 7
=% "5
=84x5=7xx

:X=84x5

= X =60
Thus, her reduced weight is 60 kg.

Question 8.
If 15(2x? - y?) = 7xy, find x: y; if x and y both are positive.

Solution:

15(2x2 - y2) = 7Xy

x5 -y* 7
Xy 15
X_¥Y_ 7
y x 15
Let = =



E 15
30a® - 15= 7a
30a? - 7a-15=0
30a% - 25a+ 18a-15=0
S546a-5)+ A6a-5)=0
(6a-5)5a+3)=0

5 3

a==,-=

6° 5
But, a cannot be negative.

Question 9.

Find the:

(i) fourth proportional to 2xy, x? and y?2.

(i) third proportional to a?> - b?and a + b.

(iii) mean proportional to (x — y) and (x3 — x?y).

Solution:

(i) Let the fourth proportional to 2xy, x2 and y2 be n.
= 2Xy: X2 = y2: n
= 2Xy % n=x2x y2

2.2
=>p=XY _X¥Y

2xy 2
(ii) Let the third proportional to aZ-b%and a+bben.
= a2-b2 a+bandnarein continued proportion.
= a2-b%:at+b=a+b:n




—~,-(a+by  (a+b)® _a+b
& -b? (a+b)(a-b) a-b

(iii) Let the mean proportional to (x - y) and (x3 - x2y) be n.
= (x-y),n, (x3 - x2y) are in continued proportion
=~(x-y):n=n:(x3-x2y)

2 3 2
=>n" =(x-y)x" - x%y)
= n? = x¥(x - y)(X- V)
=n? = x¥(x - yF
=>n=xX(x-y)

Question 10.

Find two numbers such that the mean proportional between them is 14 and third
proportional to them is 112.

Solution:

Let the required numbers be a and b.
Given, 14 is the mean proportional between aand b.

= a:14=14:b
=ab=196
196
=q=—-"-..(1
b (1)

Also, given, third proportionaltoaand bis 112.
= ab=b:112

=p2=112a...02)

Using (1), we have:

b2=112x%

b? = (14°(2)°
b=28
From (1),

8= ——=7

Thus. the two numbers are 7 and 28.



Question 11.
If x and y be unequal and x: y is the duplicate ratio of x + zand y + z, prove that z is
mean proportional between x and y.

Solution:
Given, . —(x - Z)Z
¥ (y+2zF

X(y% + 2 +2yz) = V(X% + 2% + 2x2)
xy? + XZ% + 2xyzZ = X2y + yZ% + 2xyz
Xy? + XZ = X%y + yZ°

xy? - x%y = yZ% — xz°

xy(y - x) = Z(y - x)

Xy = 2

Hence, z is mean proportional between x and y.

Question 12.
If X = 2ab , find the value of Schfg x+b.
a+b X-a X-b
Solution:
- 2ab
a+b
X _ 2b
a a+b

Applying componendo and dividendo,
x+a=2b+a+b
x-a Z-a-b
Xx+a 3b+a
Xx-a b-a
2ab
a+b

(1)

Also, x =

X 2a

b a+b
Applying componendo and dividendo,




x+b 2a+a+b
x-b 2a-a-b
x+b 3a+b
x-b a-b
From (1) and (2),
x+a+x+b=3b+a+3a+b
x-a x=-b b=-a a-b
x+a x+b -3Zb-a+3a+b
+ =
x—a X-b a-b
x+a+x+b___2a—2b=2
x-a x-b a-b

- (2)

Question 13.
If (4a + 9b) (4c — 9d) = (4a — 9b) (4c + 9d), prove that:
ab=c:d.

Solution:

da+Sb 4c+9d

4a-Sb  4c-9d

Applying componendo and dividendo,
4a+9b+4a-DbD 4c+9d+ 4c-9d

4a+9b-4a+ b 4c+9d-4c+od
8a 8c

186 ~ 1&d

Given,

o W
alo

Question 14.

If g = %,show that:

(a+b):(c+d)=\[az+b2 :\fc2+d2




Solution:

a. ¢
Let P k(say)
=a=>bk, c=dk
a+b
LHS. = T
s bk + b
dk + d
bk + 1)
dik + 1)
b
d
2 L2
RHG - Y&~ +b”
JCZ + d¢
_ ok + b2
Jdk P + &
~ -,A;Z(kz +1)
sz(k2 +1)
b2
"
_b
- d
~ LHS. =RHS
Question 15.

There are 36 members in a student council in a school and the ratio of the number of
boys to the number of girls is 3: 1. How any more girls should be added to the council
so that the ratio of the number of boys to the number of girls may be 9: 5?

Solution:

Ratio of number of boys to the number of girls = 3: 1
Let the number of boys be 3x and number of girls be x.
3x+x=36

4x = 36

Xx=9



~ Number of boys = 27
Number of girls =9

Le n number of girls be added to the council.
From given information, we have:

27 9
9+n 5
135=81+N
9 =54

n=6

Thus, 6 girls are added to the council.

Question 16.

If 7x — 15y = 4x +y, find the value of x: y. Hence, use componendo and dividend to find
the values of:

Ox + Sy
Ox - Sy

2 2
(“)3x2 - 2y2
3XE = 2y

(i)

Solution:

7X-15y=4x+y
IX-4x=y+ 15y
3x = 16y
x 16

¥ 3
X 16
(');— 3

9x 144 S : 9
=5 5 s [Mulnplymg both sides by 5)
_ 9x+5y _144+15

O9x -5y 144-15

O9x+5y 159 53

9x-5y 129 43

(Applying componendo and dividendo)




s 16
(i)= = =
=>_>f_ 256
v 9
2
2:2 = 71%8 - 1§8 (Multiplying both sides by g)

=>3x2+2y2 _128+3
3x2-2v%¢ 128-3

=>3><2+2y2 _ 131
3x¢-2¢% 125

(Applying componendo and dividendo)

Question 17.

4m+3n 7 : .
= _  use properties of proportion to find:
e prope propo

()m:n
(i) 2m?® - 11n?
2m? + 11r?

If

Solution:

dm+ 20

(i)Given,

Applying componendo and dividendo,
4m+3n+ 4m-3n= 7+ 4
dnm+3n-4m+3n 7-4

i
4

gm _ 11
6n 3
m 11
n 4
(st
n
m? 121
e 16



2m?  2x121

[Nh.lltiplying both sides by %]

112 11x16
am® _ 11
iin® 8

2m® + 11n* _ 11+8
2m® - 1in*  11-8

2m? + 11in* 19
2mé - 11n¢ 3
Z_aaiZ
H_Z_ - % (Applying invertendo)
Question 18.

+ y)z 5

a R 2 b i
If x, vy, z are in continued proportion, prove that { 5
(v+2)° 2

Solution:

" X, ¥,z are in continued proportion,
= % - y2 =zx....(1)

(squaring both sides)

[from(1)]

Hence Proved.

(Applying componendo and dividendo)



Question 19.

Z Z 2 Z
Givenx=‘ja +b +Ja =9 .

a® + b? - Jaf - b?
2ax
x2 + 1

Use componendo and dividendo to prove that b2 =

Solution:

&% + b? + Jfaf - b?
a° + b? — & - b*

X:

By componendo and dividendo,

Squaring both sides,

X2+2X+1_62+b2

2 -2x+1 @& -b?

By componendo and dividendo,

(xz + 2X + 1)+()<2 - 2X + 1) (62 + bz)a-{a2 - bz)
(xz +2X + 1)—(x2 -2 + 1) B (32 + bz)-(a2 - b2)

_2(¢+1) oz
ax  2p2
=34 32-

2% b2

=X

O

2a’x
x2 + 1
Hence Proved.

=bl=




Question 20.

2
P s AL S
KE =N 8

3 3

OF ()55

v 3 ya
Solution:

X2+\/2

(iI)Given, m
x% + \/2 17
Z-VZ 8
Applying componendo and dividendo,
X2+ +x%-y? 17+8

X2 4 % - x% +y? " 17-8

=
8




125+ 27

U I
125-27
27
125427
"125-27

76 27

=Z§=12§

Question 21.

Using componendo and dividendo find the value of x:

N3X + 4+ A3x - 5_9
3x + 4-~3x -5

Solution:
33X +4 4+ y3x -5 _ 2
:?3x+4—:Ex—5 i

Applying componendo and dividendo, we have

J3x+4+J3x—5+J3x+4-J3X-5_9+1
X+ 4+ X -5-Bx+d+3x-5 9-1
2J§x+4 10
2\5
J3X+4_§
F’ 4

Squaring both sides, we have
3x+4 25
3x-5 16

= 16(3x + 4) = 25(3x - 5)
= 48x + 64 =75x - 125

= 75x - 48x = 64 + 125

=>27x =189
27



Question 22.

Ja+1+Ja- 1
Ja+1 + Ja-

show that:
%% = Sax+1=0

If x=

, using properties of proportion,

[y

Solution:

Jatl++a-1
Natl-afa-1
By applying Componendo-Dividendo,

it (Ja+1+Ja-1)+(Ja+1-Ja—1)
x-1 (Ja+1+Ja-1)-(Ja+1-Ja-1)
X+1 2\a+1

Given that, x=

=

¥-1 2ya-1
:x+1 _ \fa+1
%=1 a-1

Squaring both the sides of the equation, we have,

g+1)  a+1
=>(><-1] T a1
= (x+1)%(a-1) = (x - )% (a+1)
= (x2+2x+1) (a- 1) = (x% - 23+ 1) (a+ 1)

= a(x2+2x+ 1)- (x2+2x+1} B a(x2 - 2%+ 1) +(x2 - 2%+ 1)
= 43y =2x% +2

= 2ax =x2+1

=>x%-2ax+1=10

Question 23.

X*+12x _ y°+27y
6x‘+8 9y +27
Using componendo and dividendo, findx : v.

Given



Solution:

x*+12x v+ 27y

62 +8 9yZ+ 27

Applying componendo and dividendo, we get

X7+ 12x+6x2+ 8y’ 427y + Q4+ 27

P+ 12x-6x2-8 y24+27y-Qy?-27

o X+ 34+ IR+ 27 y7 + IOy + DB + 3
X+ AN - AR -2° v+ IOy - ADBW-F

- X2 + A 1)(4)x + H1)(2)x? + 22 _ yv2 i+ DO+ DBV +F
X=X+ A1)(4x-22 v - A1)3W*+ 1YW -3°
(x+2P _(y+3)
(x-2y (y-3r

= X+ 2 _¥+ 3
X=2: y=3

Again applying componendo and dividendo, we get

X+2+X-2 Y+3+y-3

X+2-X+2 V+3-y+3

Applying alternendo, we get
X 2

y 3
= Xiy=2:3

Question 24.

= x =ak,y=bk,z=ck
2 W P

LHS. = a—3+ b—3+§



(ak)® (ok)® (ck)’
= + +
& b? g2
I LS L S .
g b® c?
P PP | LR
= %3

3Xyz
RHS. =
abc

_ Hak )bk )(ck)
B abc
- K3
= LHS. = RHS.
Sl _ 3xyz

L8 — b —

a b® & abc

Question 25.

Given that b is the mean proportion between a and c.

a_ b _
‘b ¢
= b=ck; a= bk =(ckk=d?
a‘+ a®»* - b

_ (ck®)* = (ck®PP(ck)y = (k)
- (ck)® = (ck)?c® = c*
_ c%®+ c%® +c%k*

ck?+ ck* = c?
KA + K2 48
SIS
-k e Q)

2
a2 (Kk®) e ;
R.HS = g k* s (i)




From (i) and (ii), we get
LHS = RHS
a‘+ ab® +b* a°

b*~b@ «c¢ &
Hence proved.

Question 26.
7m = 2n = _S_
m- 2n 3

Applying Componendo and Dividendo, we get
m-n-7m-2n 5-3
m-=2n-7m-2n S5~3

- 14m _8
4n 2
=m=8x4
n 2 <14
~m_8
n 7
= m:n =8:7
ii.
From (i),
m_38
n 7
=>‘mz 64
ne 49

Applying Componendo and Dividendo, we get
m* -n® _ 64-49

m? - n? 64 - 49
2 +n? 64 - 49

m- =
= =

m? - n® 64 - 49

m* = n® 113 8
= 5 - = = a—

m<-n 15 15



Question 27.

i. (2x2-5y2):xy=1:3

= 63°- a - 15 =0

= 6a°+-9a -10a - 15 =0

= 3a2a - 3)-52a -+ 3)=0

= (- 3)(3a -5=0

= (2a=- 3) =0o0r (3a -5-=0

=a=-§ ora=§

a = -g is not acceptable, as x and y both are positive.

5 5
=== o
® =3 3

w <IxX

16 | =
\a@ + XJ a — X
( N
=16 = = X .
',\a - X/;
5 4
a - X
— (2)4 =\ |
a — X
= ==2




a-x 2 a - x =2
0

a-x 1 a - X 1
Applying Componendo and Dividendo, we get
-8 + X+3a — X =§ Ora—x—a—x =—_1
a - x-—-a-x 1 a-X—-a-+=x =3
2a a 1
=__=3 e
2X 3
:x—iorx—?»a
3
Question 28
W L prove that:
a b c¢
ax - by by - cz cz - ax

(@a+b)(x-y) B+y-2) (c+raz-x)

Solution:
Labdudala kisay)
a b c¢
=>x=ak,y=bk z=d
LHS.
ax-by by-cz cz- ax

“{a+b)x-y) B+cXy-2) (c+a)z-x)

_ a(ak)-bbk) ~ blbk)-ddk) = ddck)-4dak)
(@+b)(@k-bk) b+ OBKk-K)  (c+a)dk-ak)
__k#-b%) | KbP-F) k(& -&)
kia+b)a-b) kib+clib-c) ki(c+a)c-a)

_ k(& bz) k(b? - c) k(c® - &f)

T KE-B2) kMbZ-2) K(E-F)
-1+141=3=RHS




Question 29.

If q is the mean proportional between p and r, prove that:
p3 . q3 e 1 1

1
e = e 4 o .
pPare  p* g r?

Solution:

Since, q is the mean proportional between p andr,
q>=pr
p3 1 qs e
LH.S. _pz?rT
_pP+(prig+r’
p*(pr?
_ p° +par+r?

Question 30.

If a, b and c are in continued proportion, prove that:
a:c=(a?+b?):(b2+c?

Solution:

Given, a, b and care in continued proportion.
= a:b=b:c

a b
LetE=E=k(say)

= a=bkb=ck
=a=ck?b=ck

2
Now, LHG, = 2 = & k2



& +b?

RHS. = T
b® + ¢?

_ (kP +(ck¥

(ck ¥ + 2
Ak 4 A
k22
Fk2(k? + 1)
T TR+ 1)
= k2
- LHS. =RHS.



