Ratio and Proportion (Including Properties & Uses)

Question 1.

P  Sa-3b
Ifa:b=5: 3, find: =i
Solution:
a:b=5:3

a 5
— G P

b 3

(5)-2
sa-3b _ \b (Dividing each term by b)
Sa+ 3b a
S|=|+3
b
5(§]- 3
= 5
5(§]+ 3
25
LB
25
= 3
o 25-9
25+9
_16_8
34 17
Question 2.

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

Solution:
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Xiy=4:7
x 4
s 3[5J+2
5xx+ L iyl (Dividing each term by v)
i 5[5]+1
Y
3[i‘]+2
_ 7
S;+1
£+2
ai:
20 2
—+1
7
=12+14
20+ 7
_26
27
Question 3.
If a: b= 3: 8, find the value of 48+ Bb.
6a-b
Solution:
a:b=3:8
a 3
=>—=._.
b 8

(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

S5a+ 4+ 15 Sek)+ 45k)+ 15
Sa-4db+3 S6K)-4AK)+3
30k + 20k + 15
T 30k -20k + 3
_SG<+15
10k + 3
10k + 3)
T Tik+ 3
=5
Hence, (5a+4b+15):(5a-4b+3)=5:1

Question 5.
Find the number which bears the same ratio to
8

7 4
A HRaE 2 R
= that 5T does to9
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Solution:

Let the required number be X

8
Now, Ratio of S to 3:-/2-1-=-§-x-‘91-=

4
21 9 /9 21
Thus, we have

x_ %
3—=7
/e
¥ 7 23
~X_2
y 11

Hence, the required number is %

Question 6.
2
TR L | R
m+3 3’ ing 3m? + mn

Solution:

m+n 2

m+3n 3
= 3M+3=2m+6n
= m=2

m 3

= — - —
n 1

(Dividing each term by n?)

e @)
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Question 7.

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

Solution:

x2 + 6y2 = 5Xy

Dividing both sides by y2. we get,

x? 6\/2 Sxy

+ =
v Y

( xY
o +6=5[3<-)
Y/ Yy

7\
o -5(5)+ 6ad
Y/ Yy

Let§=a
Y

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

Hence, = 23
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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 8
x+2y 11
22x - 11y = 8x + 16y
Given, L% 278
x_27
y 14
-Z§=7"27=_3_
9y 9x14 2
Question 9.
DivideRs 1,290 into A, B and C such that Ais %
of BandB:C=4:3.
Solution:
Given,B:C=-4:3::»§=f.1
T
2 A 2
»&nd,;&-ngE.g
A 2 2x4 8 B 4x5 20
NOW, — = = = —— = and —= -

=>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
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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.
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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 Sm.
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
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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 = .2. x Rs 245 =Rs 315

. Increaseinfare=Rs 315-Rs245=Rs 70
(i) We have:

Rs 207 = ?. x original bus fare
7
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
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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.
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Q0

Then, milk : water =
6+ X

%0 3
" 36+x 2

= 180 = 108+ 3x
= 3x =72

= x=24

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

Question 18.
(A)IfA:B=3:4andB: C =6: 7, find:
()A:B:C
(i) A: C
(B)IfA:B=2:5andA:C=3:4,find
(YA:B:C
Solution:
(A)
(i)
A3 33 9
B 4 4 3 12
8_6_6)(2_12
C 7 7 2 14
A:B:C=9:12:14
(i)
A 3
B 4
B _6
G 7
A 3
A B 4 3.6 9
“E'E'Z'ZX7'1_4
B 6
~AC=9:14
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(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

=>AIBiC=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':t-3t>=>5--§
And4:>=5c=>9=§
c 4
N a 3 3x5 15 b 5 5x2 10
OW,—=—=—.—.—a —_—_—— = — = —
b 2 2x5 10 c 4 4x2 8

=a:b:c=15:10:8
=—>a.:c=15:8
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Question 20.
Find the compound ratio of:
(i) 2: 3,9: 14 and 14: 27
(ii) 2a: 3b, mn: x2 and x: n.

(i) v2:1,3: 45 and 20 : 9.

Solution:

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

(ii) Required compound ratio=2 x 9 x 14:3 x 14 x 27
2x9x 14

T 3x14x27
2B
9
(iif) Required compound ratio = 2a xmnx x: 3b x x2
_2axmnx X

"~ ZxxZxn

= 2;721 = 2am : 3bx

{iv) Required compound ratio = Jﬁ % 3x J2_0 x \EX 9
J§X3XJ2_O

1x+5x9
V2 x4

xn

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
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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

m3
m A n : m3 n3 ? 27 3 8.'3
(“2’] (3]—_8"'2—7=_n_3-= i
7
Question 23.

Find sub-duplicate ratio of:
(i) 9: 16 (i) (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) % :_;.
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Solution:

(i) Reciprocal ratioof 5: 8 = .1. : .1. =8:5
5 8
3
- , ) x v 1 1 3 7 w 3y
- — —_—m— —= - —m = ——= 3!/
(u)Rempxocalratloof3 s R o Z Z Vo AX
S ¥

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
> xXx=6

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

Solution:

m=(m+x)2
n (n+><)E

m  me+ %% +2mx

N n%+x%+2Nx
mn? + mx?% + 2mnx = men+ Nx2 + 2mnx

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

2

X==mn
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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
Sx+4 &
3x=-9 27
Sx+4 64
Ax-3) 27
= Sx+4 64
X =3 9
Sx+4 64
= 64x - 192 = 45x + 36
= 19x = 228
=>x =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
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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
=(PZ+ri+2pr):(q®+r2+2qr)
= (p? +pq+2pr): (q°+ pq+2qr)
=pp+q+2r):g(g+p+ )
=p:q

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

Question 30(b).
If (p-x) : {q-x) be the duplicate ratio of p: q

then show that:1 + 1_1
P 9 X
Solution:

We have,

(p-x)_p°
(a-x)

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

= pg’ - g% = p?q - px

= p* - g° = p°q - pg*
=x(p*-¢*)=pap -q)
=x(p-ap+q)=pdp-q)
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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.
= a-b:al-bZ=a2-p?:x

a-b & -b?

T F-2 x
2 _R2y2

3X=M
a-b
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(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 proportionaltoa-band aZ-b? be x.
=> a- b, a%- b2 x are in continued proportion.
= a-b:a2-b2=a2-p?:x

a-b & -b?

TFb X
) (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-a%b

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)

@g www.studentbro.in



= x%=(a-b) a%(a - b) = [a(a - b)]2
= 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.

X7
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) 2 (20+x) (43 +x)
6+x 20+ X

15+ x 43+x

(6+x)N43+x)=(20+ x)(15+ %)
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258 + 6 + 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,
a’+b? bfa+c)

show that: g Bae

Solution:

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

b ¢

=b?=ac

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

Question 7(ii).

If &, b, c are in continued proportion and afb - ¢) = 2b,

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

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

a b
b ¢
=b?=ac
alb-c)=2b
=>ab-ac=2b
= ab-b*=2b
=bla-b)=2b
= a-b=2
Nowy,
LHS.=a-c
ala - c)
"7 a
_a*-ac
a3
a*-b?
T a
(a-b)a+b)
B a
_Aa+b)
R
=RHS.

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

If E- %, show that:

Solution:

d C
Lat TSk
d =l

= a=bk and c=dk
a’c+ ac®

LHS. = 4———
b*d + bd®
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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.,
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(xy +y2)? = (% + vy + 2)

LHS = (xy + y2)?

= [y(x+2)F

= y¥(x+ zy

= xAx+2)°

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)°
2 il
= qF(p+q+ry [ q° = pr]
=q(p+q+r)y
=[dp+q+n)P
=(pg+q®+qr)y

= (pq+pr+qry [ qf =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)
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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:
X2 = \/2 + Z2 _ 4
x2_y2,z72 T

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

=>y?2=xz
LHS = X y2+22
><2-\,af'2+z2
><2-y2+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)
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Solution:

d C
Let e e k
= a=bk and c=dk
(a-c)b?
(b - d)cd
(bk - dk)b?
" (b - d)dkd

_k(b- d)p?
(b - d)dk

LHS =

b2
TR
RHS = (a® -b? - ab)
(c? - & - cd)
_ (b%Z - b2 -bkb)
 (d%? - & - dkd)

_ bk -1-Kk)
d*(k® -1-k)
b
&
= LHS =RHS

Hence proved.

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

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

ab-122=>ab-144=>b=¥ ........ (i

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

2
:(%) = 96a

2
LU g,

=a3 - 144 x 144
96

=a° =216
=a=6

belid _o4
3

Therefore, the numbers are 6 and 24.

Question 15.
Find the third proportional to 3 + % and \}xz + v

Solution:

Let the required third proportional be p.

— + R ,Jx + y , p-are in continued proportion.

—:Jx + 2 =J>< +v2 ip

=p —+—) (\Hx +\/)
W X
><+V 2 2
=2p|l— =X+
o[ ] ;
=2p=Xy
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Question 16.
If p: g =r: s; then show that:
mp+ng:q=mr+ns:s.

Solution:
P_TF
q s
m
L LU
q S
mp mr
= ——tN=—4+nN
q s
:mp+nq= mr+ns
q S

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

Question 17.

1 1 m
pr+r=mqanda+g=T:thenprovethatp:q=r:s.
Solution:

1 1 m
s e TR
q S r
s+q_m
as r
s+q _mq
S r
S+qQ p+r
CPp+r=m
S I ( P Q)
15 2B oy
S r
L
S r
Foot
q s
Hence, proved.
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Question 18.

If E = -3 , prove that each of the given ratio is equal to:

(i)Sa+4C
5 + 4d
13a-8¢

e yer

B -10c2
(“')Jm

1
(W)[&f + 15 ]3

gh* + 15_d3

Solution:

a C
Let 2= Cak
N i

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

. k(So+4d) | . .
D™ Dodd — pdd RGNS
.v13a-8c 13bk)-8(dk) k(13b-8d) , :
(”)1313-8d- T —5d s =k = each given ratio

(iii)\f3az 10 \{3(bk)2 “10(dk ) _ Jk"’(Ebz- 10d) _
3% - 1042 3b? - 10d? ? - 10d?
= each givenratio

1 1 1

iy B2+ 156 )7 _[Bbk)® + 15k T _[I¥(@° 4 15 F _
8b® + 15d° g3 + 154° 8b° + 15d°

= each givenratio
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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 +9? _(xa’ -5yb°)3
4 + o | xc® - syd®

Solution:

a,b,cand d are in proportion
a c¢

— S e SR k S

e (say)

Then,a=bkandc=dk
(LHs, - 13a+17b _13bk)+17b _b(1%+17) b
T 13c+17d 1Xdk)+17d d13k+17) d

2(2mk?-3n) b

- Z _ 2
RHS}sza? 3nb?  f2m(bk P -3nb?

2mcZ-and  Y2m(dk? - YFEEmkZ-3n) d

Hence, LHS, = RHS.

.. _ 4@’ + D [AbkP + 9% bAH(4kF+9)
(iLHS. = Jm &

4+ 9  \4dk¥ +9F

1 1

RS o x& - Syb® |3 _ x(bk ® - Syb® |3
. 5yd3 x(dk)® - Syd®

. 1

b3(xk3 -5y) B

| d3(xk? - 5y)
1

b*F b
“|#] T d

Hence, LHS. = RHS.

e @)
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Question 20.

| g E,prove that:
a b c

23 -3y + 42° (2x- 3y + 42]3
2’ -7 +4c® \2a-b+4c

Solution:

Then,x=ak.y=bkandz=ck

LHS. = 2X§ - 3": F 42:

28’ -3° + 4¢

_ Xak)® - 3Abk)® + 4Ack )

B 2a° - % + 4¢°
2ak? - 3% + 4ck3

) 28’ - B° + 4¢3

_k(2s’ -° + 4%)

2E -0 4

= k3

2X =3y + 4z ?
2a-3b+ 4c

_ (2ak - 3ok + 4ck]3

RHS. = [

2a-3b + 4c
_ [k(2a -3+ 4c)]3
2a-3b+ 4c
= k3
Hence, LHS. = RHS.

Exercise 7C

Question 1.

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

(i) (9a + 13b) (9c — 13d) = (9c + 13d) (9a - 13b).
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(i) xa+yb:xc+yd=b:d.

Solution:

(iI)Given, E = %

= i_s = 7_53 [Mutiplying each side by ;]

= g’:i ;E ” :zt ;g (By componendo and dividendo)
(iGiven, g = —3—

= % = 19_??d [Mutiplying each side by 1—93]

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

=

(By componendo and dividendo)

(il )Given, g = %

% = % (Mutiplving each side by g]
= xa;byb = xc; dvd(By componendo)
T
.

Question 2.

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

Solution:
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Get More Learning Materials Here : i

— Dt o [Mutiplying each side by —?]

=>6&1+7b _ 6c+ 7d

7b 7d

6a+7/b 7b b
e 78 o il

Also, 2-&
BT
= s % (Mutip!ying each side by %J

(By componendo)

4b
3a-4 3c-4d
=% 4

(By dividendo)

“3%-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—5b_3c—5d
3a+5 3c+5d

Solution:

sa_3c (Multiplying each side by -g—]

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

(By alternendo)

(By componendo and dividendo)

e @)
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Question 4.
lf5><+6\,,' . S5x -6y

Su+ by Su-obv
X:y=Uu:v.

: then prove that:

Solution:

5><+6v= 5x -6y
Su+bBv  Su-6v

(By alternendo)
Sx+6y Su+6v
5x-6y- Su-6v
5 + 6y + 5x =6y _ 5u+ 6y + 5~ 6y
SX +6y-5x+6y Su+6v-5Su+bv

(By componendo and dividendo)

10x 10u

12y 12v

< | X
> < i v

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

Solution:

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

7a+&b+7a-% _ 7c+8d+ 7¢c-&d
7a+ & -7a+& 7c+8d-7c+8&d

Given,

l4a _ 14c
16b 16d
a «cC
=> — e
b d

Hence, a:b=c: d.
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Question 6.

6ab ,find the value of:
a+b

x+3.a+x+3b
x-3a x-3b

(i) Ifa= 46 ,find the value of:

B+
a+2xf2_+a+2\/§
-2 A-203

Solution:

(i) ifx=

X a+b
= X L D

3a a+b
Applying componendo and dividendo,
x+3a Db+a+b
x-38 2-a-b
x+3a Zb+a
x-38 b-a
Gab
a+b

X 2a
“% asb
Applying componendo and dividendo,
x+3b 2a+a+b
x-3% 2a-a-b
><+3)=3a+b
x-3b a-b
From (1) and (2),
x+33 X+3b 33+a 3a+b
X = 38 x-3b b- a a-b
x+3a x+3b -3b-a+3a+b
X = 3a Xx-3b a-b
><+3a X+3b 2a- 23_2
x-3a x-% a-b

vk

Again, X =

i)
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4B

(i) a=

B+
a 2J§
22 B+-B

Applying componendo and dividendo,

a+ 2\fé= 2\6+J§+«)§
a- 2:5 2:5 -35— :B
a+2J§_ 3\f§+«f§
a-22 3-2

a=2\5
2B 2+

(1)

Applying componendo and dividendo,

a+2¥3 22+2+3
a-23 22-2-
a+2y8 324+ 3
a-2J3 2-=8

From (1) and (2),

a+22 a+28 3J§+~f§

a-2L a-2B B-P

a+2¢2 a+2B 3R+ 5-

:(2)

32+ 43
2-B
V3-42

E—iEazﬁ 5

3
5

a+2\5 a+2J§ 2@ 23 i

Question 7.

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

Solution:
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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)-(a+b-c-d) (a-b+c-d)-(a-b-c+d)
Aa+b) 2Aa-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

Given,

Question 8.

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

Ifa+2b-3c-4d- a+2b+3c+4d’

show that 2ad = 3bc.

Solution:

a-b-3c+4d a-2b+3c-4d
a+r2b-3c-4d a+2b+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 + 3c+ 4d)
-(a-2b+3c-4d)-(a+2b+30+4d)
Xa-3c) = Aa+ 3c)
A-2b+4d) 2A-2b - 4d)
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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)+30+4d)
{(a-2b+3c-4d)-(a+ 2+ 3c+ 4d)

Xa-3c)  Xa+3c)

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

a-3c -2b+4d

a+3c -2b-4d

Applying componendo and dividendo,

a-3c+a+3c=—2b+4d-2b-4d

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

2a -4b

-6c &d

a -b

X 2d

2ad = 3bc

Question 9.

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

X|w
< |

Solution:

Given, (a® +b%)(x% + y2) = (ax + by )?

atx? + az\,/2 +b%x% + b2y2 - &X2 + be2 + 2abxy
a?y? + b%x?% - 2abxy = 0

(ay-bx)’ =0

ay-bx=0

ay = bx

]
y
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Question 10.

If a, b and c are in continued proportion, prove that:
2 2
a +ab+b° a
(i) =

b2 +bc+c® ¢
(ii)az+b2+cz _a-b+c

(a+b+c) Ca+b+c

Solution:

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

=28.0 _k(say)
b ¢
=a=>bk,b=ck
=a=(ckk=ck?b=0ck
, a’ + ab+b®
HS. =
(L b? + bc+ 2
_ (kPP + (k®)(ck) + (k)
(ck ¥ +(ck)c+ c?
k? + k3 + k?
ck? + ?k + c*
_ KAk + k+ 1)
Ak? + k + 1)
= k®
RHS - 8. &2 2
C C
- LHS. =RHS.
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& +b?+ &
(a+b+cP
(k%P (kP 42
T (k%4 ck +CP
_ kK
T 2(k% +k + 17
Ak +k% +1)
T 2K +k+ 1R
k* + k% + 1
T KZ+k+ 1P
RHS. < a-b+c
a+b+c
_ck®-ck+c
T k4 ck+cC
_kz-—k+1
KP4k +1
(k% =k + 1)XkZ + k + 1)
(|<2+k+1)2
_k4+k3+k2—k3—k2-k+k2+k+1
B (kZ+k+ 17
k? 4+ ke4 1
(k% + k + 1)
- LHS. =RHS.

(iLHS. =

Question 11.

Using properties of proportion, solve for x:
(i)JX+5+ Jx - 16 = _7_
JX+5=-4x-16 3

(“)\{x+ 1+4X-1 _4x-1

WX +1-afx-1 2

(m)3x + J9x2 =5 5

3x - 92 -5
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Solution:

(i)xfx+5+«fx-16=z
X+ 5=-4x-16 3

Applying componendo and dividendo,

JX+5+J><—16+JX+5—JX-16_7+3

X+ 5+ x-16-Jx+5+Jx-16 7-3
2Jx+5 10

2W-16 4

Jx+5 5

W-16 2

Squaring both sides,

X+S5 25

x-16 4

4x + 20 = 25x - 400

21x = 420

(ii)JX+1+JX-1=4x—1
Krl-&-1 2
Applying componendo and dividendo,
WX+ l+afx—1+aX+1-4x-1 4x-1+2
Wrlax-1-x+l+dx-1 4x-1-2
fx+1 _ 4x+1

20x-1 4x-3

Squaring both sides,

x+1 16x%+1+8x

x-1 16x% + 9- 24x
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Applying componendo and dividendo,

X+14x-1 16x% +148x+ 16x° + 9-24x
X+1-x+1 16x% + 1+ 8x - 16X% - 9 + 24x
2x  32x% +10- 16x

2 32x-8

16x% + 5- 8x

B i6x - 4

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

Applying componendo and dividendo,

3x 4+ I = 5 + 3x — O — 5 5+1
3><+J 5 Bx +4E - 5 5-1

249x = 4

1

x_]9><2-5 "2

Squaring both sides,

x° 1
9%Z-5 4
4x% = 9x%- 5
5x2 = 5
%% wd
x =]
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Question 12.

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

Solution:

Since. _>5 _ Ja+ D +Ja-D
BB+ D -Ja-D

Applymg componendo and dividendo, we get,
X+l Ja+3b+-Ja 3b+Ja+3)—sfa-3:>
Ja+3b +ind@= D rafa+ . 8= D

X =
X + 2Ja+ o}
%=1 2Ja 3

Squaring both sides,
N S | _a+d

~2%+1 a-3b
Again applying componendo and dividendo,
x2+2x+1+x2—2><+1_a+3b+a—3b
2 +2x+1-x2+2x-1 a+Dd-a+d

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

3b><2 + 3b = 2ax
3bx2-2ax+3b=0.,

Question 13.

Using the properties of proportion, solve for x,

given _2_x‘ e = 1—7
2X 8
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Solution:

gl 5 B 17
%2 3

Applying componendo and dividendo, we get
x*+14+2x* 17+8
x¥*+1-2x* 17-8
(2P + (1P +2xx2x1 25
(x2)2+(1)2—2xx2x1_—9~
» (x* + 17 _ 5°
(x*-1F 3F*

L (2et) (5)2
%=1 =
X2+1=§
x~~1. B

Applying componendo and dividendo, we get

x?+1+4x*-1 _5+3

x*+1-%x°+1 5-3
2x? 8

o M.

2 2
=x2=4

= X=%2

Question 14.

N +n++m-n
If ¥ =
Jm+n-+m-n

, express n in terms of x and m.
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Solution:

w_Nm+n+ym-n

JI’T'I-H"I— m-=n

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

x-1 Jmen+Jdm-n-Jmen+Jdm-n
X+1 2dm+n

x-1 2Jm-n

X+ 1

Jm+n
X~1 ﬁ
Squaring both sides,

x? + 2x+ 1 _m+n

¥ -2x+1 m-n

Applying componendo and dividendo,

><2+2x+1+><2—2x+1_m+n+m—n

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

2x*+2 2m

4% 2n

x*+1 m

2x n
1
n

x% 4+ 1
2mx

2mx

X2+

N =

[y

Question 15.

3 2 3 2
If % ;-3)(\/3 gL +3mr‘; , show that:
3x%y +y2  3mfn+n

nx = my.
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Solution:

x>+ 3xy*  m° + 3mn’

3%y +yd  3min+n’

Applying componendo and dividendo,

X3 4 3xy? + 3x%y + \° _m® +3mn® + 3m’n +n
x> + 3xy2 - 3x2y - y3 m° + 3mn® - 3m°n-n
(x+y? _(m+n

(x-yy (m-ny

X+Y m+n

X =y “m-n

Applying componendo and dividendo,
X+y+X-¥ m+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:

3

Given, i o

5
10a+
Sa+2b

5[§)+ 2
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W
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+
N

o
+
w

+
4%

0Nl w

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

Solution:

Sx+6y 8

8x + Sy "9

45x + 54y = 64x + 40y
64x - 45x = 54y - 40y
19% = 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 D5Sx-6y+4x-5y
3x =4y - 2x + 3y B Sx - 6y - 4x + Sy
Sx-7y  9x-1ly

X-y  X-y
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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.
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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=g%=16
13

(ii) (2x + 1): (3x + 13) is the sub-duplicate ratio of 9: 25
Sub-duplicateratioof 9: 25=3:5
2841 3
3x+13 5
10X+ 5=9x+ 39

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

=P 2
4x+3 3
Ix-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:
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O

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

p=

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
Let5=
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7
L 2a- 1=
2e8=1 7

a 15
30a® - 15= 7a
30a? - 7a-15=0
308% - 25a+ 18a-15=0
S546a-5)+ I6a-5)=0
(6a-5)(5a+3)=0
g B

6' 5
But, a cannot be negative.

Q| -

La=—=
6

G|

=
=

X |

=516

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 a2-b%anda+bben.
= a2-b2 a+bandnarein continued proportion.
= a2-b%:iatb=a+b:n

Get More Learning Materials Here : & m @& www.studentbro.in



=fn=(a+b)2= (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,( 3. x2y) are in continued proportion
ﬁ(x-y):n=n:(x3-x2y)
=1 = (x-y)(x* - x%y)
= n? = x¥(x - y)(x- V)
=n? = x¥(x - y)
=>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 (L)

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

=p2=112a...02)

Using (1), we have:

b2=112x-1—59§

b? = (1472
b=28
From (1),

= ——n=7

Thus, the two numbers are 7 and 28.
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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, L. (x+ Z)z
¥y  (y+2f

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 Xx-a XxX-b
Solution:
- 2ab
a+b
X _ 2b
a a+b

Applying componendo and dividendo,
x+a <ZD+a+b

x-a 2-a-b
X+a=3)+a (1)
x-a b-a
;i‘«l'so,x-2<Elb

a+b
X _ 2a
b a+b

Applying componendo and dividendo,
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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 -Zb-a+3a+b
+ =
x—-a x-b a-b
x+a x+b 2a-2b

-~ (2)

+ = =2
x-a x-b a-b
Question 13.
If (4a + 9b) (4c — 9d) = (4a — 9b) (4c + 9d), prove that:
a:b=c:d.
Solution:

4da+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 @
alo

Question 14.

If g = %,show that:

(a+b):(c+d)=Jaz+b2 :x/c2+d2
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Solution:

a._ e
Let P k(say)
=a=>bk, c=dk
a+b
LHS. = i
s bk + b
dk +d
bk + 1)
dk + 1)
b
d
2 K2
RHS « va~ +b°
JCZ + d¢
_ ok + b2
Jdk P + &
~ 1£2(k2 +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
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~ 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)
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(”);'?
L3256
v 9
3x2 768 128 i . 3
= X = Multiplying both sides by =
BRI 3 (upv'g ' "2)

3>< +2y2 128+3

(Applying componendo and dividendo)

2_2y2 128-3
3x +2y° 131
2y2 125
Question 17.
dm+3n 7
If = use properties of proportion to find:
(()m:n
(ii) 2m? - 11n?
2m?® + 11r?
Solution:

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

gm _ 11
en 3
m 11
n 4

11
(“)— Z
mé 121
™ 16

Get More Learning Materials Here : & m @& www.studentbro.in



Get More Learning Materials Here : i

2m?  2x121

(I\/Iulijplying both sides by %J

1in?  11x16
2m’ _ 11
1in® 8
2 2
imz - 1122 = ii +2 (Applying componendo and dividendo)
m — -—
2m? + 11n? 19
2mé-1in® 3
¥ s
H - % (Applying invertendo)
Question 18.

(x+yY

If X, y, z are in continued proportion, prove that ( ! 5
V4 2Z

X
=
Solution:

" X, ¥,z are in continued proportion,
=L o y=7x..(D)

Y 4

The_'r_efore. P

=Y _Yrs (By componendo)
4 z

= B (By alternendo)
V+Z Z
(x+v)* 2 . _
( )2 = (squaring both sides)

V+Z

(X ks V)Z ZX

= (v o) ~ [from(1}]

=5 (X + V)Z _ .)i
(v+ 2)2 ya

Hence Proved.
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Question 19.

Z Z 2 Z
Givenx=\{a +b +Ja =9 .
BRI = Al B
2ax

Use componendo and dividendo to prove that b2 = 7, 1"
X< +

Solution:

N5 + D% ¥ Ja# - bF
6% 4:b% - fa? = b%
By componendo and dividendo,
¥+ 1 J82+b2 +Jaz—b2+Jaz+b2 - \}az-—bz
X=1 Jaf + b? + 482 —b% —+Ja? 4 b% 4 J&? - b?
X+ 1 2',}62 + b?
Ko ) az - bZ
Squaring both sides,
><2+2><+1=az+|:>2
2 -2x+1 @& -b?
By componendo and dividendo,
(xz + 2% + 1)+(x2 - 2X + 1) (az + b2)+{az - bz)
(xz + 2% + 1)-(x2 - 2X + 1) i (82 + bz)-(a2 - b2)

2 1) oz
dx b2
2 3.4 i

2% b

X:

Pt

=X

O

2a°x
x2 + 1
Hence Proved.

:b2=
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Question 20.

2 2
X + 1 .
If = 2—, find:

XE =y 8
- SR
(X oy X 4 Y
)= ") ——
0 ()55
Solution:
-
p— 1
(i)Given, 7_§x 7Y =B
X -y 38
S
X -y* 8

Applying componendo and dividendo,
x4 2 + x% -y _17+8
xX2s vy -xt+y? 17-8

2% 9
v 9
X_2_12
y 3 3
8 .8
(5
X=¥
7o\
X1 41
_ AV
/5\3_1
Y
eI
§ +1
3
/NI
i
\3)
25_+1
o ST
15,
27
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125+ 27

125427
" 125-27

76 27
T BT

Question 21.

Using componendo and dividendo find the value of x:

\@x+4+«f3x-5=9
N3+ 4-~3x -5

Solution:

J3Xx +4 4+ y3x -5 _ 2
Br+d-Px-5 1
Applying componendo and dividendo, we have
X+ 4+ 3x -5+ 3 +4-43x~-5 % 1
M+ X-5—M+ 3x-5 9-1
2Bx + 4 10
23x-5 8
J3x+4 5
= = —
PBr-5 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

=

DX = —
27

> Xx=7
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Question 22.

Mat 1 +4fa- \ . ,

If x= 22 et e , using properties of proportion,
Ja+1 +4a-1

show that:

%% = Sax+1=0

Solution:

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

1 (Ja+1+Ja-1)+(Ja+1-Ja-1)
XK-1 (Var1+a-1)-(Var1i-a-1)

Given that, x=

- ®+1 " 2Ja+1
x-1 2a-1
- ®+1 _ «,{a+1
%=1 a-1

Squaring both the sides of the equation, we have,

><-|»12 a+1
:(x-l] =
= (x+1)%(a-1) = (x - )% (a+1)
= (x2+2x+1) (a- 1) = (x% - 23+ 1) (a+ 1)

= a(x2+2x+ 1)- (x2+2x+1) = a(xz - 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 ; .

Given
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Solution:

x*+12x v+ 27y

6x2+8 Oyi+ 27

Applying componendo and dividendo, we get

X7+ 12x+6x2+ 8y’ 427y + Q4+ 27

P+ 12x-6x2 -8 y¥ 427y - 9yi-27

o X+ A4+ AN+ 27 y7+ A1)y + DB + 3
x¥+ A1) 4x - (DR -2° v+ IOy - A1)B*-3°

- 3+ AD)(A)x + A2+ 22 2+ A1)y + (BN + F
x¥=ADRK+ A(4x -2 v -F1)EBy+ 1Yy -3

o (x+2P (y+3)

(x-2y (y-3r

X+2 VY+3

x—2-y-3

Again applying componendo and dividendo, we get

X+2+X-2 yY+3+y-3

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

=

Applying alternendo, we get
X 2

y 3
= Xiy=2:3

Question 24.

= x =ak,y=bk,z=ck

@y 7
LHS= a—3+ b_3+§
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(ak)” (bk)” (ek)’
= a3 + b3 * o3
ak? b%kE k3

a° * b*® * o

w kP i le?

= %3

3Xyz
RHS. =
abc

_ Jak)ibk)(ck)

abc

= 3{3
= LHS. =RHS.

< .
ie. 24 Y é o RN

a’ b_*°'+<:3 abc

Question 25.

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

_ b _y
C

= b =0dk; a= bk =(dkk =dk*
a*+ a®»? ~b*
b*+ b +¢*
_ (ck?)® = (ck®)P(ck)? = (k)*
(ck)* = (ck)*c® - c*
ck®+ c%® +
e i =
ck4(k* + k¥ + 1)
ks I 1)
= k* ()

| w

LHS =

- 2
a2 KT e “ "
R- H. S = ?- = Cz = cz = k “ee (”)
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From (i) and (ii), we get
LHS = RHS
at+abd® #b' _a°

b*~ b’ -c* 2
Hence proved.

Question 26.
7m = 2n » _&'3
m- 2n 3

Applying Componendo and Dividendo, we get
m-2n+-7/m-2n 5-+3
7m=2n-7m-=2n 5-3

14m 8

e e =
4n 2

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

m? - n*> 64 - 49

m* - n® _ 6449

m? - n? 64- 49
2 2

:m—n =113=7£
m? - n? 15 15
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Question 27.

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

= 6a*- a - 15 =0

= 6a°~ 9a -10a - 15 =0

= 3a(2a - 3)-52a = 3)=0

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

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

<
D@ =-35 ora=z

-

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

16 -
la + X a - x
(a + x)
=16 = .
a - x)
a + X)
= (2)°* = ,
a - x,
a - X
= ==2
a - X
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a-x 2 a - x =2

0

a-x 1 a - X 1
Applying Componendo and Dividendo, we get
a - x-a - X

3 a - x=-a-x -1
= == or = —=
a - X—-a - X 1 a-XxX—-a-x -3
2a 2a 1
S P
2X 3
:x—eorx—3a
3
Question 28
Ifi-z-_ prove that:
a b c¢
ax -by by - cz cz - ax

(@a+b)(x-y) ®+Oy-2) (c+alz-X)

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

“{a+b)x-y) B+cXy-2) (c+a)z-x)

_ a(ak)-bbk) ~ blbk)-ddk) = ddck)-4dak)
(a+b)(ak - bk) (b+ c)(bk - d<) (c+a)ck —ak)
__k(a*-b%) " k(b® - ) 2 k(& - &)
kia+b)a-b) kib+clib-c) ki(c+a)c-a)

_ k(a® -b?) k(bz c) k(2 - &)

TKE-B2) kbI-2) k(G- &)
- 14+ 140 =3 = RHS.
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Question 29.

If q is the mean proportional between p and r, prove that:
N WL

ecer’ Lalad

p2qfr B o or

Solution:

Since, q is the mean proportional between p andr,
q>=pr
p3 1 qs e
LH.S. _pé?r_é_
_pl+(prig+r’
p*(pr?
_pP+par+r’
0o

+—

P

1 1
2 3
1+ +1
eI
1

:

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=bic

a b
LetB=E=k(say)

= a=bkb=dk
=g ck?, biwck
2
Now, LHG, = 2 = & k2
C C
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& +b?

RHS. = ——
b® + ¢?

(k¥ +(ck ¥
© (kP + &
= Czk4 - Czkz
K3k + 1)
= k¢
- LHS. =RHS.
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