Class X Chapter 7 — Ratio and Proportion

Maths

EXERCISE- 7 (A)

Question 1:
Ifa:b=5:3,find:
Solution 1:
a:b=5:3
a b
:>_—_
b 3

5a—-3b
5a+3b

(dividingeach term byb)

Question 2:
If x:y=4:7,find the value of (3x + 2y) : (5x +)
Solution 2:
X:y=4:7
_Xx_4
y 7
3X+2y
5X+Yy -
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Question 3:
Ifa:b=3:8, find the value of%

Solution 3:
a:bh=3:8

a
4a+3b 4(b]+3
a+sb (Divinding each term by b)
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Question 4:

If (a—b):(a+b)=1:11, find the ratio (5a + 4b + 15) : (5a - 4b + 3)

Solution 4:

a-b 1

a+b 11
lla-1lb=a+b
10a=12b

So, leta =6k and b =5k

5a+4b+15 5(6k)+4(5k)+15
5a-4b+3  5(6k)-4(5k)+3

_ 30k +20k +15

30k —20k +3

_ 50k +15

10k +3

5(10k +3)

10k +3

=5
Hence, (5a+4b+15):(5a—-4b+3)=5:1

Question 5:

ifY=X_ 3 find the value of
X 8 x

Solution 5:
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Question 6:

i M0 _2 fing, 2
m+3n 3’ smEmn

Solution 6:
m+n 2

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

= m=3n
m 3
= —=—
n 1

Question 7:
Find i; when x2 + 6y? = 5xy.

(Dividing each term by n’)
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Solution 7:
x? +6y? =5xy
dividing both sidesby y?,weget,

x* 6y> 5xy

2 2 2

PR
o) e

Letfza

y
na?-5a+6=0
= (@-2)(a-3)=0
=a=23

Hence,5 =23
y

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 8:
2x-y 8
X+ 2y T11
22x -11y =8x +16y
14x =27y
Given, 5:2
y 14
CIX  7x27 3

"9y 9x14 2
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Question 9:

Two numbers are in the ratio 2 : 3. If 5 is added to each number, the ratio becomes 5 : 7. Find
the numbers.

Solution 9:

Let the two numbers be 2x and 3x.

According to the given information,

2x+5 5
3x+5 7

14x +35=15x+25
Xx =10

Thus, the numbers are 2 x 10 =20 and 3 x 10 = 30.

Question 10:

Two positive numbers are in the ratio 3 : 5 and the difference between their squares is 400. Find
the numbers.

Solution 10:

Let the two numbers be 3x and 5x.

According to the given information

(5x)% — (3x)% = 400

25x2 — 9x2 = 400

16x? = 400

x? =25

X=5

Thus, the numbersare 3 x5=15and 5 x 5 = 25.

Question 11:
What quantity must be subtracted from each term of the ratio 9 : 17 to make it equal to 1 : 3?

Solution 11:

Let x be subtracted from each term of the ratio 9: 17.
9-x 1

17-x 3

27-3x=17-X

10=2x

X=5

Thus, the required number which should be subtracted is 5.
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Question 12:
The monthly pocket money of ravi and sanjeev are in the ratio 5 : 7. Their expenditure are in the
ratio 3 : 5. If each saves Rs. 80 every month, find their monthly pocket money.

Solution 12:

Given that the pocket money of Ravi and Sanjeev
Are in the ratio 5:7

Thus, the pocket money of ravi is 5k and that of
Sanjeev is 7k

Also given that the expenditure of ravi and Sanjeev
Are in the ratio 3:5

Thus, the expenditure of ravi is 3m and that of
Sanjeev is 5m

And each of them saves Rs. 80

= 5k-3m=280..... (1)

7k—5m=280 ........ ()
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 13:
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) 3
(4x+1)(2x-3) 8
X-2 3
2x-3 8
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8Xx-16=6x-9
2x =7

X:Z:&S
2

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
(ii) the increased fare is Rs. 207

Solution 14:
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
~ Increase in fare = Rs. 315 — Rs. 245 = Rs. 70
(if) We have:
Rs 207 = 3 x original bus fare
Original bus fare =Rs.207 x g =Rs. 161
=~ Increase in fare = Rs. 207 — Rs. 161 = Rs. 46

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 15:

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.
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Question 16:

In a basket, the ratio between the number of oranges and the number of apples is 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 16:

Let the original number of oranges and apples be 7x and 13x.

According to the given information,

7x-8 1
13x-11 2

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

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

Question 17:

The ratio between the number of boys and the number of girls in a class is 4:3 . If there were 20
more boys and 12 less girls, the ratio would have been 2:1. Find the total number of students in
the class.

Solution 17:

Let the number of boys and girls in the class be 4x and 3x respectively.
According to the given information,

4x+20 2
3x-12 1
4x+20=6x-24
44 = 2x

X=22

Therefore,

Number of boys = 4 x 22 = 88
Number of girls =3 x 22 = 66
= Number of students = 88 + 66 = 154

Question 18:
@IfA:B=3:4andB:C=6:7,find:
MA:B:C (i)A:C

b IfA:B=2:5andA:C=3:4,find:A:B:C.
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Solution 18:
(A)
()
A_3_33_9
B 4 4 4 12
B 66,2 12
C 7 7 2 14
A:B:C=9:12:14
(i)
A 3
B 4
B 6
cC 7
A 3
A_Cc_4_36_9
c C 7 47 14
B 6
JAC=9:14

(B) (i) To compare 3 ratios, the consequent of the first
Ratio and the antecedent of the 2" ratio must

Be made equal.

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

B:A=5:2andA:C=3:4
LC.Mof2and3is 6

= B:A=5x3 :2x3andA:C=3x%x2:4x%x2

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

Question 19:

If3A=4B=6C;find: A:B:C

Solution 19:

3A=4B =6C

3A=4B o= 1
B 3




Class X Chapter 7 — Ratio and Proportion

Maths

6

AB=6C =2 =
C 4
Hence, A:B: C=4:3:2

3
T2

Question 20:
Find the compound ratio of :
()3:5and 8:15
(i)2:3,9:14and 14 : 27
(iii) 2a:3b, mn: x2and x : n
(iv)vV2:1,3:vV/5andv20: 9
Solution 20:
(1) Required compound ratio =3 x 8: 5 x 15
~ 3x8
 5x15
= 8 =8:25
25
(i1) Required compound ratio =2 x 9 x 14: 3 x 14 x 27
_ 2x9x14
- 3x14x27

:3:2:9
9

(iii) Required compound ratio = 2a x mn x x: 3b X X2 x n
_ Z2axmnxx

"~ 3bxxZxn

2am

—— =2am: 3bx
3bx

(iv) Required compound ratio = ﬁxsxﬁo : 1><J§><9
3 \/§x3x\/§0

- 1><J§><9

x4

3
=3%Z=2J§:3
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Question 21:

Find duplicate ratio of:

(i) 3: 4 (i) 333:26

Solution 21:

(i) Duplicate ratio of 3: 4 = 32: 42 =9: 16

(ii) Duplicate ratio of 34/3:25 = (3\/§)2 :(2\/5)2 =27:20

Question 22:

Find triplicate ratio of:
(H1:3 (ii)%: %
Solution 22:

(i) Triplicate ratio of 1: 3=1%:3%=1: 27
(i1) Triplicate ratio of

m . n

2'3

m) (n)Y m® n
== z| == 1=="=27m*:8n°
2 3 8 27

2|3

N
~

Question 23:

Find sub — duplicate ratio of:

(i) 9:16 (ii) (x —y)*: (x +y)°

Solution 23:

(i) Sub-duplicate ratio of 9 : 16 :\/5 X \/1_6 =3:4
(ii) Sub-duplicate ratio of (x — y)*: (X +y)®

= Joey)" o) = ey ey’
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Question 24:

Find sub — triplicate ratio of:

(i)9:16 (i) x3: 125y®

Solution 24:

(i) Sub-triplicate ratio of 64 : 27 = 64:327=4:3

(i) Sub-triplicate ratio of x®: 125y3 = ¥/x° : 3125y° = x: 5y

Question 25:
Find the reciprocal ratio of:
(i)5:8 (ii);—C: Y

7

Solution 25:
(1) Reciprocal ratioof5:8:%:%=8:5
3
(ii) Reciprocal ratio of 5:X:£:1:§:Z:i:3—y:3y:7x
37 Xy xvy 7 7x
3 7 y

Question 26:
If 3x + 4 : x + 5 is the duplicate ratio of 8 : 15, find x.

Solution 26:

3x+4 (8)2
X+5 _(15)2
3x+4 64

= =
X+5 225
= 675x+900 =64x + 320

= 611x =-580
580
611

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

Solution 27:
2

m (m+x)

= 2
n (n+x)
m _m?+x*+2mx
n  n?+x%+2nx
mn? + mx? +2mnx = m?n +nx? + 2mnx

x?(m—-n)=mn(m-n)

X2 =mn

Question 28:
If 4x + 4 : 9x — 10 is the triplicate ratio of 4 : 5, find x.

Solution 28:
ax+4  (4)
9x-10 (5)°
4x+4 64

9x-10 E
500x +500 =576x — 640

576x —500x =500 + 640
76x =1140
1140
X=—=
76

15

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 29:

Reciprocal ratio of 15:28 =28:15

Sub-duplicate ratio of 36 : 49 = /36 :4/49=6:7
Triplicate ratio of 5: 4 = 5%: 43 =125 : 64
Required compounded ratio
_28x6x125 25 ..o

15x7x64 8
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Question 30:
a+b = b+c __¢c+a , prove that each of these ratios is equal to 2 provided a +
am+bn mb+nc mc+na m+n
b+c#0
Solution 30:
a+b b+c c+a _ sumofantecedents

am+bn mb+nc mc+na sumofconsequents
a+b+b+c+c+a

~am+bn+mb+nc+mc+na

2(a+b+c)

- m(a+b+c)+n(a+b+c)

2
m+n

EXERCISE 7 (B)

Question 1:

Find the fourth proportional to:

(i) 1.5, 4.5 and 3.5 (ii) 3a, 6a® and 2ab?

Solution 1:

(1) Let the fourth proportional to 1.5, 4.5 and 3.5 be x.
=15:45=35:x

= 15x x=35x%x45

= x =105

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

= 3a:6a’=2ab?: x
= 3a x X = 2ab? x 6a?
= 3a x x = 12a°b?
= X = 4a%h?

Question 2:
Find the third proportional to:

(22and4  (ii)a—banda’—b?
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Solution 2:
(i) Let the third proportional to 2 % and 4 be x.
= 2%, 4, x are in continued proportion.

—=22:4=4:x

4
X

=>X=16><§=6
8

=

Alw| o w

(ii) Let the third proportional to a — b and a? — b? be x.
= a—Db, a? — b2, x are in continued proportion.
=a-b:a’?—b>=a’-b%:x

a-b _a’-b’?

a’-b®> X
2
L (@b
a-b
. (a+b)(a—b)(a2—b2)
a-b

= x =(a+b)(a’ -b?)

Question 3:

Find the mean proportional between:

(i) 17.5 and 0.007

(i) 6 + 3v/3 and 8 - 44/3

(iii) a— b and a® — ah.

Solution 3:

(i) Let the mean proportional between 17.5 and 0.007 be x.
= 17.5, x and 0.007 are in continued proportion.

= 17.5:x =x:0.007

= X x X =17.5 % 0.007

= x?=0.1225

= x=0.35

(i) Let the mean proportional between 6 + 3 v/3 and 8 — 4/3 be x.
6 + 3v/3, x and 8 — 4 /3 are in continued proportion.
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6+3V3:x=x:8-4/3

= x X x = (6 + 3v3) (8 - 4V3)

= X?= 48 + 24v/3 - 243 - 36

=x°=12

= x=2/3

(iii) Let the mean proportional between a — b and a® — a%b be x.
= a—b, x, a°> — a?b are in continued proportion.
=a-b:x=x:a>—2a%b

=X x=(a—Db)(a—a’)

= x?>=(a—b)a%(a—b)=[a(a—b)]?

= x=a(a—b)

Question 4:

If X + 5 is the mean proportion between x + 2 and x + 9; find the value of x.
Solution 4:

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)°=(X+2)(x+9)

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

=25-18=11x—10x

= X=7

Question 5:
What least number must be added to each of the numbers 16, 7, 79 and 43 so that the resulting
numbers are in proportion?
Solution 5:
Let the number added be x.
L(A6+X):(7T+X)::(79+X%) (43 +X)
16+x  79+x
7+x  43+X
(16 +x)(43+x) =(79+x)(7 +x)

688 + 16X + 43X + x> =553 + 79X + 7X + X?
688 — 553 = 86x —59x
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135=27x
X=5
Thus, the required number which must be added is 5.

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

Solution 6:

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

15+x  43+X

(6+x)(43+x)=(20+x)(15+x)

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:

What number must be added to each of the number 16, 26 and 40 so that the resulting numbers
may be in continued proportion?

Solution 7:

Let the number added be x.

~ (16 +x): (26 +x) :: (26 +X) (40 + x)
16+x 26+X

26+X 40+X

(162+x)(40+x)=(26+x)

640 + 16X + 40X + x> =676 + 52X + X*
56x -52x =676 -640
4x =36

x=9
Thus, the required number which should be added is 9.
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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 8:

Let the number subtracted be x.
2(7-%x): (17— x) = (17— x) (47 — X)
7—-x 17-X

17—-x 47-X
(7-x)(46-x)=(17-x)’

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? + 72,

Solution 9:

Since y is the mean proportion between x and z

Therefore, y? = xz

Now, we have to prove that xy + yz is the mean proportional between x2+ y? and y? + 72, i.e.,

(xy+yz)2 = (x2 + yz)(y2 + 22)
LHS:(xy+yz)2
=[y(x+z)]2

:yz(x+z)2

:xz(x+z)2

RHS = (x* +y?)(y* +2°)
:(x2 +xz)(xz+22)
=x(x+2)z(x+2)
=xz(x+2)°

LHS = RHS
Hence, proved.
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Question 10:

If g is the mean proportional between p and r, show that:
Par (p+q+1)°=(pq +ar + pr)*

Solution 10:

Given, q is the mean proportional between p and r.
=q’=pr

L.HS =pqr(p+q+r)°

=qq’(p+q+r)’

=q’(p+q+r)° [0’ =pr]

=[ap+q+n)]

=(pa+9q° +ar)’

=(pg+pr+ary®  [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.

If the three quantities be x, y and z; then x : y =y : zand to prove that x : z=x?: y2.
Solution 11:

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=x2y?

That is we need to prove that

Xy? = X’z

LHS = xy? = x(xz) = x?z = RHS [Using (1)]

Hence, proved.

Question 12:

X2 — yz 472
If y is the mean proportional between x and z, prove that ————— = Y
X“=-y“ +2z
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Solution 12:
Given, y is the mean proportional between x and z.
=y’ =Xz
2 2 2
LHS = )—(2 y—z+ ‘ 2
X“—y“+z

_xXP-yi+Z?
1 1 1

Xy 2
_ xX-xz+2°
1 1.1

x? xz Zz°
X2 -xz+27°

7% — Xz + X°

x°z?

= x*z*
=(x2)’
= (yz )2 ( Y2 = XZ)
= y4
=RHS
Question 13:

Given four quantities a, b, ¢ and d are in proportion. Show that:
(@a-c)b?: (b—d)cd
(c? — d?—cd)

= (a®—b?—ab) :

Given: < =
b

g = k (let)

= a=Dbkandc=dk
Now, find the values of L.H.S and R.H.S of the required result by substituting
a = bk and ¢ = dk; and show L.H.S=R.H.S

Solution 13:

LetE:E:k
b d

= a=Dbkandc

=dk
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LHg _{a=c)b®
(b—d)cd

_ (bk —dk)b?

~ (b-d)dkd

~k(b-d)b?

~ (b-d)d*k

b2

T
(a* ~b? —ab)

RHS=-— "/
(c* —d® —cd)

(b2k2 —b? —bkb)
(d2k2 —d? —dkd)

b? (k?* -1-k)
o (k* —1-k)
b2

&

=LHS =RHS
Hence proved.

Question 14:

Find two numbers such that the mean proportional between them is 12 and the third proportional

to them is 96.
Solution 14:

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

144

cab=122 ab=144=b=""0 ... 0

Now, third proportional is 96

sa:b:b:96
—b? =96a

2
:{%j =96a
a

a
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(144)°
a2
s 144x144
a =—
96
—a® =216
=a=6

b=12%_ 24
6

= =96a

Therefore, the numbers are 6 and 24.

Question 15:

Find the third proportional to X Yand JX2 +y?
y X

Solution 15:

Let the required third proportional be p.

X . . .
=+ X,\/x2 +Yy? , p are in continued proportion.
y X

:>§+X:\/x2+y2 :\/xz+y2 p

y X
X 2
:>p(—+XJ:(\/x2+y2)
y X
2 2
:>p£X Y j:x2+y2
Xy
= p=Xxy
Question 16:
Ifp:gq=r:s;thenshowthat: mp+np:g=mr+ns:s.
p_T mp _ mr
q_ S q s

=%+n:?+nandso
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Solution 16:
P r

q s
_ mp _mr
q S

mp mr
= —+N=—+n
q s
mp+ngq mr+ns
_,mp+nq _
q s
Hence, mp+ng:gq=mr+ns:s.

Question 17:

Ifp+r=mqand é+§:?;then provethatp:q=r:s.

Solution 17:
1 1 m
—_—t—=—
q S r
s+q_m

gs r

S+q_m
S r

Hence, proved
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Question 18:
If % = % , prove that each of the given ratio is equal to:

5a+4c
5b + 4d
13a-8c
13b-8d
3a® —10c?
3b* —10d?

i) [8a3 +15¢° jS

(i)

(ii)

(iii)

8b° +15d°
Solution 18:

Let2=% -k
b d

Then,a =bkandc = dk
. ba+4c 5(bk)+4(dk) k(5b+4d)

0] = = =k =each given ratio
5b +4d 5b+4b 5b +4d
_ 13(bk)-8(dk) k(13b-8d
iy Sa=8e _ (bk)~8(dk) _ k( ) _k —each given ratio
13b-8d 13b-8d 13b-8d

/ - 3(bk)* —10(dk)*  [k*(3b* —10d?
(i) a’ 1002 J ( )2 (2 ) :\/ ( > > ):k:each given ratio
b* -10d 3b° -10d 3b° -10d

(iv)[sa‘* +15¢° f ) {s(bk)s +15(dk)’ T ) [k3 (80)° +15d° [°

3
=k =each given ratio
8b* +15d° 8b* +15d° 8b* +15d° } g

Question 19:
Ifa, b, cand d are in proportion, prove that:

0 13a+17b _ [2ma® —3nb?
13c+17d 2mc? —3nd2

(i) f4a2+9b2 xa’ —5yb3 3
4c? +9d*> | xc® —-5yd®
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Solution 19:
a C
Let— == =k(sa
b d (say)

Then,a=bkandc =dk
13a+17b 13(bk)+17b Db(13k +17) 9
13c+17d 13(bk)+17b b(13k+17) d

RHS /2ma2—3nb2 _ [2m(bk)® ~3nb*  [b*(2mk* -3n)
"~ Name®-3nd®  \2m(dk)’ -3nd® | d?*(2mk®-3n) d
Hence, L.H.S =R.H.S

(DLHS = /4a2+9b2 _ 4(bk)” +9b? _ b”(4k* +9) b
o VAct+od \a(dk) +od®  \[d?(4k?+9) O

1 1
s _gyph® )3 bk)> —5yb® [°
R.H.S:(Xa Syb jg {X( ) ~5y ]

()L.HS=

xc® —5yd’ x(dk)’ - 5yd®

(R

d® (xk® —5y)

1
* b
¥ d
Hence, LH.S=R.H.S

Question 20:
3 2,3 3 B 3
FX_y_z orove that 2x3 3y3 +4z3 _ [Zx 3y+4zj
a b c¢ 2a” —3b° +4c 2a—-3b+4c
Solution 20:
LetX =Y _Z_g
a b c¢

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

2x® —3y® +47°

2a® —3b° + 4¢?
2(ak)’ —3(bk)’ +4(ck)’

- 2a°® -3b® + 4¢?

L.HS =
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~ 2a%® -3b%° + 4c%°

2a® —3b® +4¢®
K3 (2a3 —~3b% + 4c3)
~ 2a°-3b®+4c?
— K3

RHS =
( 2a—3b+4c

_ (2ak —3bk +4ck )’
| 2a-3b+4c

{k(za—sbwc)}s

2a—-3b+4c
=K?3

Hence, L.H.S=R.H.S

EXERCISE .7 (c)

Question 1:
Ifa:b=c:d, prove that

2x—3y+4zj3

()5a+7b:5a—-7b=5c+7d:5c-7d.
(i) (9a + 13b) (9¢ — 13d) = (9c + 13d) (9a — 13b).

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

Solution 1:

o a ¢
)Given,— = —
() 5=
5a b5c
- — =
7b 7d
:5a+7b_50+7d
5a-7b 5c-7d

s a ¢
) Given,— = —
(i) 5=
9a 9c
= —_—
13b 13d

N 9a+13b 9c+13d
13a-13b 9c-13d

— (Multiplying each sidebyg]

(By componend and dividendo)

_ (Multiplying each sideby %j

(By componend and dividendo)

= (9a+13b)(9c —13d)=(9c +13d)(9a—13b)
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a c
i) Given,— = —
(iii) 5 d
xa_xe [Multlplylng each sideby — j
yb y
Xa+ yb XC + yd
= By componend
= v (By comp )
_ xa+yb _yb
xc+yd yd
xa+ xa+yb 9
xc +yd d
Question 2:
Ifa:b=c:d, prove that (6a+7d)(3c —4d)=(6c+7d)(3a—-4b)
Solution 2:
Given,E _c
b d
6a 6¢C N . 6
—=— Multiplying each sideby —
7o 7d ( PYing y7)
6a+7b 6C+7d
= = By componend
7b g (Bycomp )
6a+7b 7b b
- = —_— = —
6c+7d 7d d
= Also, a_c
b d
3a 3c L . 3
— =— | Multiplying each side by —
4b  4d ( PIng y4j
_,3a-4b_3c-4d (By dividendo)
4b 4d
3a 4b 4b b
......... (2)
3c 4d  4d d

From (1) and = (2)

6a+7b 3a-4b

6c+7d 3c-4d

(6a+7d)(3c —4d)=(6c +7d)(3a—4b)
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Question 3:
Given, prove that:
3a-5b 3c-5d
3a+5b 3c+5d
Solution 3:
a c
=>—==
b d
3a 3c
=>—=—
5p 5d
:3a+5b_30+5d
3a-5b 3c-5d
3a-5b 3c-5d
p— =
3a+5b 3c+5d

(Multiplying each side by gj

(By componendo and dividendo)

(By alternendo)

Question 4:

5X -6y 5x -6y
5u—6v  5u-—6v
Solution 4:

5X -6y 5x -6y
5u—6v  5U—6V
5x+6y 5u+6v
5x -6y T,
5X+6y +5Xx—-6y 5u+6V+5u-—6Vv
5x+6y—5x+6y_5u+6v—5u+6v
10x 10u

12y 12v

If then prove thatx : y =u : v.

(By alternendo)

(By componendo and dividendo)

_u

X
y

Question 5:

If (7a + 8b) (7c — 8d) = (7a—8b) (7c + 8d); Prove thata: b =c: d.
Solution 5:

7a+8b 7c+8d

Given, =
7a-8b 7c-8d
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Applying componendo and dividendo,
7a+8b+7a-8b 7c+8d+7c-8d
7a+8b-7a+8b 7c+8d-7c+8d
14a _14c
16b " 16d
_a_c
b d
Hence,a:b=c:d.

Question 6:
(i) 1f x =22 find the value of: X33, X+30
a+b’ x—3a x-3b
(ii) Ifa:ﬂ,findthevalueof a+r2y2 a+r2J3
\/§+\/§ a-— ZJ_ a-— 2\/_
Solution 6:
. 6ab
X =———
@ a+b
X 2b
3a a+b

Applying componendo and dividendo,
x+3a 2b+a+b

x—3a 2b-a-b
x+3a 3b+a
Xx—3a b-a

Again, )(:Lab
a+b
X 2a
> —=—
3b a+b

Applying componendo and dividendo,
x+3a x+3b 3b+a 3a+b

X — 3a x-3b b- aJr a-b
x+3a+x+3b=—3b—a+3a+b
x—-3a x-3b a-b
x+3a+x+3b 2a— 2b
x—3a x-3b a-b
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(ha=———= 46

BB
a 23
242 243

Applying componendo and dividendo,

a+2\/§_2\/§+\/§+«/§
a-22 2y3-J2+3
a+2\/§_3\/§+\/§
a—2\/§_ Bl T

Applying componendo and dividendo,

a+2«/§_2\/§+\/§+«/§
a-23 242-J2-3
a+2\/§_3x/§+\/§
a—2\/§_ \/E—«@ .........

From (1) and (2),

a+2\/_ a+2\/_ 3\/§+\/_ \/_+\/§
a—2v2 a-2y3 3-v2  2-43
a+2J_ a+2J_ 3\/§+\/_—3\/_—\/_
a-2v2 a-243 J2-43
a+2J§ a+2\3 2J2-23
a2J2 a-23 2B

=2

Question 7:
If@a+b+c+d)(@a-b-c+d)=(@a+b-c-d)(a—b+c-d)
Provethata:b=c:d
Solution 7:
a+b+c+d a-b+c-d
a+tb-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)
2(a+b) 2(a-b)

(

2(c+d) 2(c-d)

Given,
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(o

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

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

Q

O O
o o

Question 8:
If a-2b-3c+4d a-2b+3c-4d

a+2b-3c—-4d a+2b+3c+4d

Solution 8:
a-2b-3c+4d a-2b+3c-4d

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

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

, Show that 2ad = 3bc.

2a _—4b
-6c  8d
a -b
-3¢ 2d

2ad = 3bc
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Question 9:

If (a% +b%)(x* +y?) = (ax+by)’, Prove that: == S

Solution 9:

Given, (a% +b* )(x* +y* ) = (ax+ by)’

a’x? +a’y? +b*x* +b’y* = a’x* + b’y? + 2abxy
a’y? +b’x* —2abxy =0

(ay - bx)2 =0

ay—bx=0

ay =bx

a_b

Xy

Question 10:
If a, b and c are in continued proportion prove that:
0 a’+ab+b® _a
b®> +bc+c?* ¢
. a’+b*+c® _a-b+c
(i) = =
(a+b+c)” atb+c
Solution 10:
Given, a, b and c are in continued proportion.
a

== g =k(say)
= a=bk,b=ck
= a=(ck)k =ck®b=ck
a’+ab+b’
b*+bc +c?
(ckz)2 + (ckz)(ck) +(ck)’
(ck)2 +(ck)c+c?
c’k* +¢c%k® +ck?
c’k?® +c’k +c?
c?k? (K* +k +1)
S (k2 +k +1)
— K2

()L.HS=
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2
RHS =3 )
Cc Cc

.. LHS=RHS
a’+b?+c?
(a+b+ C)2
(ckz)2 + (ck2)+ c?

) (ck2 +ck+ c)2

(i) L.H.S =

c’k* +c%k? +c?

c? (k2 +k +1)2
c? (k4 +k? +1)

cz(k2+k+1)2
k*+k?+1
(k2+k+1)2
_a-b+c
“a+b+c
_ck®-ck+c

"~ ck®+ck+c
_k?P-k+1

K2 +k+1

(K —k+1)(K* +k+1)

(k2 +k +1)2

RH.S

kK* +k®+k?-k®-k?>—-k+k*+k+1

(k2 +k+ 1)2
K*+k*+1
(k2 +k+ 1)2
L LHS=RHS

Question 11:

Using properties of proportion, solve for x:

G)Jx+5+Jx—u5:Z
JX+5-4x-16 3
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«/x_+1+«/_1 4x -1
RN Y
iy s

3x—\9x? -5
Solution 11:

()Jx+5+Jx 16 _7

JXx+5-+/x-16 3
Applying componendo and dividendo,
VX+5+4X-16 +x+5-yx-16 7+3
X5 +X-16 X +5+/x-16 7-3

2Jx+5 10
2Jx-16 4
K45 5
Jx-16 2
Squaring both sides,
X+5 25

x-16 4
4x+20=25x-400
21x =420

420

X=——=20
21

\/x_+1+\/_1 4x -1

O i1 2
Applying componendo and dividendo,
X+ 14X =1+ X +1-4x-1 4x-1+2
WX+t —1-x+1+Vx-1 4x-1-2
2x+1  4x+1
2Jx—1 4x-3
Squaring both sides,
Xx+1  16x*+1+8X
x—1 16x%+9-24x
Applying componendo and dividendo,
X+1+x-1 16x°+1+8x+16x*+9-24x
X+1-X+1 16X%+1+8X—16X2 -9+ 24x

=5
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2x  32x? +10-16x
2 32x-8

16x? —4x =16x* +5-8x
4x =5

X==
4

(i) 3X+9%x* -5
3X —V9%x* -5
Applying componendo and dividendo,
3X+V9x* -5 +3x—y9x* -5 5+1
3x+4/9x? -5 -3x+ox2 -5 5-1
6x 6
2\/9x* -5 4
_x 1
ox* -5 2
Squaring both sides,
x> 1
9x>-5 4
4x* =9x* -5
5x* =5
x> =1
x=1

=5

Question 12:
_ Ja+3b++a-3b
- Ja+3b-+a-3b
Solution 12:

Since, X Ja+3b ++a-3b

1 Ja+3b-+a-3b

If x

Applying componendo and dividendo, we get,

, prove that: 3bx? — 2ax + 3b =0
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x+1 +a+3b++a-3b++ya+3b-+a-3b
x-1 Ja+3Dp +\/a—3b—\/a+3b ++/a-3b

x+1 2ya-3b
x-1 -2{a-3b

Squaring both sides,
x> +2x+1_ a+3b
x?-2x+1 a-3b
Again applying componendo and dividendo,
X +2x+1+x>—2x+1 a+3b+a-3b
X2 +2x+1-x>+2x-1 a+3b-a+3b
2(x2 +1) 2(a)
2(2x)  2(3b)
3b(x* +1) = 2ax
3bx? + 3b = 2ax
3bx?— 2ax + 3b = 0.

Question 13:
Using the properties of proportion, solve for x, given
Solution 13:

+1 _ 17

2:8'

x4
2x

X _va+b++a-b
y <a+b++a-b

Again applying componendo and dividendo,
Xx+y +a+b+Ja-b+a+b-+a-b
X-y Ja+b+Ja-b-+va+b++a-b

x+y_2\/m
Xx-y 2Ja-b
x+y <a+b
x-y <a-b

Squaring both sides,
X>+y?+2xy _a+b
x*+y?—-2xy a-b

Again applying componendo and dividendo,
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X2 +y? +2xy+x°+y?-2xy a+b+a-b
X +y?+2xy—x>-y*+2xy a+b-a+b

2(x2 +y2) 2a

4xy " 2b
x*+y® _a
2xy b

bx* +by? = 2axy
bx? — 2axy + by? =0

Question 14

_Jm+n+Vym-n

S Jm+n—<Jm-n

Solution 14:
_NJm+n+Vym-n
~Jm+n-Jm-n

applying componendo and dividendo,

Xx+1 Jm+n+Jm-n+Jm+n—vJm-n

x-1 c—Jym-n—vm+n+<m-n

X+1 2Jm+n

x-1 2Jm-n

X+1 Jm+n

x-1 Jm-n

Squaring both sides,

x> +2x+1 m+n

x2_2x+1 m-n

applying componendo and dividendo,

X +2X+1+%x*=2x+1 m+n+m-n

X+ 2X+1-x+2X—1 m+n-m+n

If x

, express n in terms of x and m.

2x*+2 _2m
4x 2n
x*+1_m

2X n
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Question 15:

x® +3xy*  m®+3mn’
33X’y +y° T 3min+n’
Solution 15:

x® +3xy’  m®+3mn’
33X’y +y? T 3mPn+n’
applying componendo and dividendo,

If Show that: nx = my.

x* +3xy?  m®+3mn?
3x’y+y®  3m’n+n’

x* +3xy? +3x’y+y° m®+3mn® +3m’n+n’
x® +3xy* =3x°’y—-y* m?+3mn®-3m°n-n®

(x+ y)3 (m+ n)3

(x=y)" (m-ny

X+y m+n

X-y m-n

applying componendo and dividendo,
X+y+X-y m+n+m-n
X+Y—-X+Y m+n—-m+n

2x _2m

2y 2n

X m

y n
nx =my
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EXERCISE.7 (D)

Question 1:

Ifa:b=23:5,find (10a+ 3b) : (5a + 2h)

Solution 1:

Given,g =§
b 5

10a+3b

6+

342

9

5

Question 2:

If5x +6y:8x+5y=8:9,findx:y
Solution 2:

5X+6y 8

8x +5y 9

45X + 54y = 64x + 40y
64x —45x =54y — 40y
19x =14y

x 14

y 19
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Question 3:
If 3x —4y): 2x — 3y) = (5x — 6y): (4x — 5y), find x : y.
Solution 3:
(B3x —4y): 2x — 3y) = (5x — 6y): (4x — Sy)
3x—4y 5X -6y
2X -3y 4x -5y
applying componendo and dividendo,
3X—4y+2x -3y 5Xx-6y+4x -5y
3X—-4y-2x+3y - 5X -6y —4x+5y
5X -7y 9x-1ly

X—Yy - X—Yy
5Xx -7y =9x-11y
11y -7y =9x —5x
4y = 4x

X
y
x:1=1:1

Question 4:
Find the:
(i) duplicate ratio of 24/2:35
(i) triplicate ratio of 2a : 3b,
(i) sub-duplicate ratio of 9x?a* : 25y°h?
(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 4:

(i) Duplicate ratio of 24/2:345 = (2\/5)2 :(3\/5)2 =8:45
(ii) Triplicate ratio of 2a: 3b = (2a)*: (3b)® = 8a°: 27b°

(iii) Sub-duplicate ratio of 9x2a*: 25y6h? = \/9x%a* \/25y6b2 =3xa’:5y°b

(iv)Sub-triplicate ratio of 216: 343 = /216 :3/343 =6:7
(v) Reciprocal ratio of 3: 5=5: 3
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(vi) Duplicate ratio of 5: 6 = 25: 36
Reciprocal ratio of 25: 42 = 42: 25
Sub-duplicate ratio of 36: 49 =6: 7
25x42x6

- —=1:1
36x25x%x7

Required compound ratio =

Question 5:
Find the value os 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 5:
(1) (2x + 3): (5x - 38) is the duplicate ratio of J5:6
Duplicate ratio of J5:/6=5:6

2x+3 _5

5x-38 6
12x+18 = 25x-190
25x-12x=190+18

13x =208
X =@ =16
13

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

2x+1 3

3x+13 5

10x+5=9x+39

10x-9x=39-5

X =34

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

3x=7_2

4x+3 3
Ox-21=8x+6

9x-8x=6+21
X=27
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Question 6:

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

Solution 6:

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

Then, we have:

X+p ¢C

y+p d

dx+pd=cy+cp

pd—cp =cy —dx

p(d-c)=cy—dx
cy —dx

P= d-c

Question 7:

Two numbers are in the ratio 5:7. If 3 is subtracted from each of them, the ratio between them
becomes 2:3. Find the numbers.

Solution 7:

Let the two numbers be 5x and 7x.

From the given information,

5x-3 2

7x-3 3

15x-9=14x-6

15x-14x=9-6

X=3

Thus, the numbers are 5x = 15 and 7x = 21.

Question 8:

If 15(2x2 — y?) = 7xy, find x : y; if x and y both are positive.
Solution 8:

15(2x2 - y2) =7xy

2X2 _ y2 l

Xy 15
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2x y 7

y x 15

a 15
2a’ -1_7
a 15
30a’-15=7a
30a’-7a-15=0
30a’ -25a+18a-15=0
5a(6a—-5)+3(6a—-5)=0
(6a—5)(5a+3)=0
5 3
a=—,——
6 5
But, a cannot be negative

5
La=—
6

X_5
y 6
X:y=5:6

Question 9:
Find the:
(i) fourth proportional to 2xy, x? and y2.
(i) third proportional to a — b? and a+b
(iii) mean proportion to (x —y) and (x3 — x2y)
Solution 9:
(i) Let the fourth proportional to 2xy, x? and y? be n.
= 2xy:x2=y?:n
= 2Xy X N =X?X y?
x°y* _xy

2xy 2
(i) Let the third proportional to a> —b? and a + b be n.

— N=
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= a’ — b? a+ b and n are in continued proportion.
=a’—b*:a+b=a+b:n
(a+b)2 (a+b)2 a+b
a?—-b? (a+b)(a-b) T a-b
(iii) Let the mean proportional to (x —y) and (x® — x?y) be n.
= (x — ), n, (x3 - x2y) are in continued proportion
= (X-y):n=n:(x—-x%)

= N=

—=n’ = (x—y)(x3 —x2y)
=n*=x*(x-y)(x-y)
=n?=x(x-y)

=n=x(x-y)

Question 10:
Find two numbers such that the mean proportional between them is 14 and third proportional to
them is 112.

Solution 10:
Let the required numbers be a and b.
Given, 14 is the mean proportional between a and b.
=ald=14:D
= ab =196

196

b @

Also, given, third proportional to aand b is 112.
= a:b=0b:112

Using (1), we have:
196

b? =112x —
b

b® =(14)’ (2)’

b=28

From (1),
196

a = —
28

Thus, the two numbers are 7 and 28

7
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Question 11:

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

Solution 11:
(x+z)2
Given,i = >
Yy (y+2)

x(y2 +2° + 2yz) = y(x2 +2% + 2xz)

Xy® + Xz% + 2Xyz = X°y + yz© + 2xyz

xy® +xz° = X’y + yz°

xy® —x%y = yz® —xz°

xy(y—x)=2z*(y-x)

Xy = z°

Hence, z is mean proportional between x and y.

Question 12:

pP+g’+r® 1 1
T 222 st ET

p-aqr p- g T

L

If g is the mean proportional between p and r, prove that: 3

Solution 12:
Since, g is the mean proportional between p and r,
o> =pr
p3 +q3 +r3

_p’+(pr)g+r’

p* (pr)r*
p® +prg+r®
T
1 q 1

3+22 3

rpr p
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Question 13:

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

Solution 13:

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

=ab=Db:c
a b
eb - (say)

=a=Dbk, b=ck
—a=ck? b=ck

2
Now.LHS = 2= K _ e
C C

a’ +b?
b? +c?
(ckz)2 + (ck)2
(ck)2 +c?
c?k? +c%k?
c’k? +¢?
c?k? (k2 +1)
¢l (k2 +1)
.. LHS=RHS

RHS =

Question 14:

If x = 220 gind the value of: X2, X+DP
a+b X—a X-a

Solution 14:

"= 2ab

a+b
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X _ 2ab
a a+b

applying componendo and dividendo,
x+a 2b+a+b
x—a 2b-a-b

xra_3Sbra L (1)
X—a b-a
Also, x =2;ab

a+b

applying componendo and dividendo,
X+b 2a+a+b

x-b 2a-a-b

x+b _sara . (2)
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:—3b—a+3a+b
x—a X-b a-b
x+a+x+b:2a—2b=

x—a x-b a-b

Question 15:

If (4a + 9b) (4c — 9d) = (4a — 9b) (4c + 9d), Prove that: a:b=c: d.

Solution 15:

4a+9b 4c+9d

4a-9b 4c-9d

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

Given,
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Question 16:
If% = g, Show that:

(a+b):(c+d)=vVaZ+ bZ:VcZ + d?
Solution 16:

a C
| —=—=k
et (Say)

= a=bk,c=dk

Question 17:

if XY E, prove that:

a b c¢

ax —by by —cz Ccz —ax

(a+b)(x-y) i (b+c)(y-2) i (c+a)(z—x)

=3
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Solution 17:
X Yy z
Let—===—=Kk{(sa
a b c ( y)
= X =ak,y =bk,z=ck
LH.S
ax —by by —cz cz —ax

_(a+b)(x—y)+(b+c)(y—z)+(c+a)(z—x)

_ a(ak)-b(bk)  b(bk)-c(ck) c(ck)-a(ak)

~{a+b)(ak—bk) ' (b+c)(bk—ck) (c+a)(ck-ak)
k(a®-b?) . k(b®—c?) . k(c?-a?)
k(a+b)( b) k(b+c)(b-c) k(c+a)(c-a)
k(a2 ( —cz) k(cz—az)

)+ +
a? —b? ) ( —cz) k(cz—az)
=3=

=1+1+ RH.S

X

Question 18:

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 many more girls should be added to the council so that the ratio of

number of boys to the number of girls may be 9:5?
Solution 18:

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
x = 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+9n

9n =54
n=06
Thus, 6 girls are added to the council.
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Question 19:

| AR A
b-c c-a a-b
Solution 19:

. X z
leen,b_c=cza:a_b:k(say)
x=k(b-c),y=k(c-a),z=k(a-b)
ax+by+cz
=ak(b-c)+bk(c-a)+ck(a-b)
=abk —ack + bck —abk + ack —bck

, Prove that ax +by +cz =0

=0
Question 20:

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

. 9X+5 . 3x% +2y°

=2 i

9x -5y 3X° -2y

Solution 20:

7Tx —15y=4x+y
Tx — 4x =y + 15y
3x = 16y
x_16
y 3
Hx=1°
y 3
9x 144
= —=—
5y 15
9x+5y 144+15
9x—-5y 144-15
:>9x+5y_159_§
9x-5y 129 43

(Multiplying both sides by g}

X 16

(i)===
y 3
x2 259

= — =
y 9

2

3 _786_128 [\ iitiplying both sides by >

2y? 18 2

(applying componendo and dividendo)
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3x*+2y? 128+3
3x* -2y* 128-3
3x*+2y* 131

= 202 2 =
3x°-2y° 125

(applying componendo and dividendo)

Question 21:

If am+3n _7 , Use properties of proportion to find:
4m-3n 4
2m?-11n?

Solution 21:
4m+3n 7

4m-3n 4
applying componendo and dividendo,
4m+3n+4m-3n _ 7+4
4m+3n-4m+3n 7-4
8m 11
6n 3
m 11
n 4
m 1

W =%

m? 121

(hHGiven,

n> 16
2m?  2x121
1In*  11x16

2m® 11
1> 8
2m? +1In*>  11+8
2m?-1In> 11-8

(Multiplyingboth sides by 131)

(Applying componendo and dividendo)

2m? +11In* 19
2m? -11n*> 3
2m? —-11n?

3 L.
- _— = (Applving invertendo
2m? +11n* 19 ( PPYING )
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Question 22:
If X, y, z are in continued proportion, prove that

(x+y)2 X

(y+2) Z
Solution 22:
* X, Y, Z are in continued proportion,

.'.§:§:>y2 =2X...... (1)
Therefore,
Xry_y+z (By componendo)
y z
X*y_ Yy (By alternendo)
y+z z
(x+y) y? : :
= ~=>5  (Squaring both sides)
(y+z) 2
= (ery) _= [ from(1) ]
(y+ Z)Z Z2
N (x+ y)2 _X
(y+z) 2

Hence Proved.

Question 23:

JaZ +b? ++/a% —b?

JaZ +b? —a? —b?

Use componendo and dividend to prove that
o _ 2a%x

T x2+1

Solution 23:
JaZ +b? ++/a? —b?
X =
JaZ +b? —a? —b?
By componendo and dividendo,

Given x =
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x+1_~a?+b? ++/a® —b? ++/a? +b* —\a? —b?

x=1 Ja?1b? —\Ja? b

x+1 24a®+b?
X-1 oz _b?
Squaring both sides,
x> +2x+1_ a’+b?
X2 —2x+1 a’-b?

2 _Ja? +b? ++a? -b?

By componendo and dividendo,
(X +2x+1)+(x* —2x+1) B (a* +b?*)+(a* -b?)

(x* +2x+1)—(X* —2x+1) - (a* +b?)-(a* -b?)

2(X2 +1) 232
4x ~ 2b?
x*+1 a’
2x b?
= b® = 228_2X
X“+1
Hence Proved

=

Question 24:
2 2
it XY _21 fina:
X -y 8
-~ X .e x3+y3
)5 () 553
Solution 24:
2 2
()Given, XY __51
X -y 8
x*+y? 17
x*-y> 8

Applying componendo and dividendo,

X2 +y?+x2-y? 17+8

X2+y2—x2+y? 17-8

2y 9
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125 +27

_ 27
125 - 27

27
125427
125-27
_16_,2r
49 49

Question 25:
Using componendo and dividendo, find the value of x:
V3x+4 ++3x-5
=9

J3X+4 —+/3x-5
Solution 25:
If £ and = are two rations such that = = <,

b d b d

Then by componendo-dividendo,
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We have Lb:ﬂ
a-b c-d

Given that

V3Xx+4++3x-5

J3x+4-+3x-5
V3x+4+43x-5 9
Bx+4-3x—5 1
(VBx+4+Bx-5+\Bx+4-\3x-5) g1

(\/3x+4+\/3x—5—\/3x+4—\/3x—5) T9-1

2x/3x +4 10
2\/3x
\/3x +4 5
x5 4

= 43x+4 =53x-5

Squaring both the sides of the above equation, we have,
16(3x +4)=25(3x-5)

= 16(3x+4)=25(3x-5)

= 48x+64 =75x-125

[Applying componendo — Dividendo]

= 27x =189
_189
27
=>X=7
Question 26:
_vatl+va-1 using properties of proportion show that:
Ja+1 va-
X?—2ax+=0
Solution 26:
given that, x= arl+va-l
Ja+l-ya-1

By Applying componendo — dividendo,
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X+1_(\/a_+1+\/ﬁ)+(«/EE+ a—l)
X—l_( a+1+JaT1)—(«/ﬁ— a—l)

:x+1:2\/ﬁ
x-1 2Ja-1
L xet_darl
x-1 Ja-1

Squaring both the sides if the equation, we have,

(x+1}2 a+1l
: —_— [ —

x-1 a-1

= (x+1)°(a-1)=(x-1)"(a+2)
:>(x2 +2x+1)(a—1):(x2 —2x+1)(a+1)
:>a(x2+2x+1)—(x2+2x+1):a(x2—2x+1)+(x2—2x+1)
— dax = 2x* +2

= 2ax =x*+1

= x> -2ax+1=0




