Chapter 7 Ratio and Proportion Ex 7.3

Question 1.

Ifa:b::c:d, prove that

(1) 2a+5b2a—-5b=2c+5d2c—5d

(i) 5a+11b5c+11d=5a-11b5¢c—-11d

(iii) (2a + 3b)(2c — 3d) = (2a — 3b)(2c + 3d)
(iv) (la + mb) : (Ic + mb) :: (la— mb) : (Ic — mb)
Solution:



Ma:b::c:d
thent = 7
:,,j—}: - % (multiply bx%
Applying componendo and dividendo,
2a+5b 2c¢+5d
2a-5b 2c-5d
(i) va:b:c:d

a _c sa _ Sc , 5
“P°d T b 11d (M“mplyb”’u]
Applying componendo and dividendo,
Sa+11b _ S5c+11d

5a-11b  5c-11d

5a+llb_5a—llb _
=3c+1ld Sc-11q (Applyingalternendo)




(iif) va:bue:d

a_c _ 28 2 iyl
SEET D 35 T34 (Multlplyhy 3)
Applying componendo and dividendo,

2a+3b N 24 3d
2a-3b  2¢-3d

=2a+3b2c-3d)

=(2a-3b)(2c+ 3 d) (Bycross multiplication)
(iv) v a:buc:d

AR
b d

la le , !
e [Multtply by - ]
Applying componendo and dividendo,

la+mb _ le+md
la-mb ~ lc—md

la + mb :Ia—m.h Bvalt i
lcimd le—md (DY olemendo)
= (la+ mb): (Ic + md) :: (la — mb)

: (le — md)

Question 2.

(1) If 5x+7y5u+7v=5x—7y5u—-7v , Show that xy=uv
(ii) 8a—5b8c—5d=8a+5b8c+5d , prove that ab=cd




Solution:

_hx4Ty __ Sx—Ty
(i) Sukre — Su—tv

54Ty Sz -7

Applying alternendo 5u+7v — Su—7v
Applying componendo and dividendo

5x+7y+5x=7y Su+7v+5u-Tv
Sx+7y-5x+T7y Su+Tu-5Su+7v

-10x  10u X u
= Ty W=y
: Juis 10
Hence proved. | Dividing by .,.—./T‘-‘-
.. 8a-5b 8a+5b
(i) =
8c~5d 8c+5d
8a+5b _8c+5d - ]
= 8a—5b 8-5d (using alternendo)

Applying compounde and dividendo,

8a+5b+8a-5b B 8¢ +5d +8c—5¢
8a+5b-8a+5b 8c+5d—-8c+5d

| 16a_l6
" 106 104

Lo
b d
Hence proved.

Question 3.
If (4a + 5b) (4c — 5d) = (4a — 5d) (4c + 5d), prove that a, b, c, d are in
proporton.

| 16
= (Dividing by To )




Solution:
(4a + 5b) (4c - 5d) = (4a - 5d) (4c + 5d)
dat5b _ dotsd
= da—5b  dc—hd
Applying componendo and dividendo
4a+5b+4a-5b 4c+5d+4c-5d

4a+5b-4a+5h 4dc+5d-4c+5d

Ba 8c il c

= 1051045 7

Hence, a, b, ¢, d are in proportion.

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

(pa+ab): (pc +ad) = (pa - gb) : (pc - ad)

patgb _ pg—gb
= potpd po—qd
patgb _ potgh
= po—gd  po—gd

Applying componendo and dividendo

patabtpa—gh _ petgdipe—gd
= pa+gb—patgb po—gd—po+gd

2pa _ 2pc
= 2qb 2qd

a_c
= 3P4

Hencea:b:c=d.

Question 5.

If (ma +nb): b::(mc+nd):d, prove that a, b, c, d are in proportion.




Solution:
(ma+nb):b:{mc+nd):d
ma+nb _ modnd
=75 4

= mad + nbd = mbc + nbd

= mad = mbc
=ad=Dbc

[

a
=5 4

Hencea:b:c:d

Question 6.
If (11a2 + 13b?) (11c2 — 13d?) = (11a2 — 13b?)(11c? + 13d?), prove thata: b :: c

-d.
Solution:
(11a2+13b7) (11¢2 - 13d?) = (11a2 - 13b3)(11c2 + 13d?)

1104132 _ 11241347
= 1?1367 11— 13d°

Applying componendo and dividendo

l1a? +13b% +11a2 1362 11c? +13d? +11¢? - 13d?
11a? +13b2 —11a2 +1362 112 +13d2 —11¢? +13d?

22;1.2 B 22 2
= 26b2  26d2?
a2

ndirv iy

c

a_c°¢
b d ,
Hencea:b:c:d

Question 7.
If(a+3b+2c+6d)(a—3b—-2c+6d)=(a+ 3b—2c—6d)(a—3b+ 2c —6d),

prove thata:b:c:d.




Solution:
a+3b42c46d __ a+3b—2c—6d
a—3b42c—6d — a—-3b—2c4+6d

a+3b4+2c+6d _ a—3b42c—6d
= a+3b—2¢—6d

a—3b—2c+6d (DY altenendo)
Applying componendo and dividendo

a+3b+2c+6d+a+3b-2c—-6d
a+3b+2c+6d-a-3b+2c+6d

_'a-3b+2c—6d+a-3b—2c+6d
T a-3b+2c-6d-a+3b+2c-6d

2(a+3b) _ 2(a-3b)
= 2(2c+6d) 2(2c-6d)

a+3b a-3b

= Sc+6d 2c-6d (Dividing by 2)
a+3b_ 2c+6d
= 2-3b  2¢c-6d (by alternendo)

Again applying componendo and dividendo)

a+3b+a-3b _ 2¢c+6d+2c~-6d
a+3b-a+3b 2c+6d-2c+6d

[Dividing by -2-]

Question 8.

If X=2aba+b find the value of x+ax—atx+bx-b




Solution:

Applying componendo and dividendo,

x+a 2b+a+b 3b+a

x-a 2b-a-b b-a ()
x 2a
Agam;- a+b

Applying componendo and dividendo,
x+b 2a+a+b 3a4+b a
x-b 2a-a-b a-p W
Adding (i) and (ii)

x+a+x+b _3b+a+3a+b
x-a x-b - b-a a-b

__a+3b & 3a+b
a-b a-b
B -a-3b+3a+b
a-b
_2a-2b 2(a-b) -2
T a=-b @ a-=-b
Question 9.

If X=8aba+b find the value of x+4ax—4a+x+4bx—4b




Solution:

L= %
z _— 2b
= 4a a+b
Applying componendo and dividendo,

x+4a 2b+a+b 3b+a

x-4a 2b-a-b - b-a ()
el
Again 35 = 2% b
Applying compondndo and dividendo,
x+4b 2a+a+b 3ag+b
(i)

x—4b Z2a-a-b a-b
Adding (¥) and (ii)

x+4a+x+4b_3b+a 3a+b
x-4a x-4b  p-a * a-b

_a+3b+3a+b
a-b a-b

-a-3b+3a+b N 2a-2b
a-b T a-b

2(a-b)
a-b =2

Question 10.

If X=46v2V+3\ find the value of x+22vx—22v+x+23Vx—23V

Solution:




AT /T
= V2+v3

x 243
Zﬁ ﬁﬂﬁ

Applying componendo and dividendo,

x+2d2  2J3+42+43
x-2d2 23-J2-3
3J3+42 .
— 3—& (1)
Agai X Zﬁ
g 23 J2+43
Applying componendo and dividendo,
x+2ﬁ _ 25+J§+£
x-2d3 22-d2-43

3J5+JF- -
J_ J_ .(i)
Adding (7) and (ii),
x+2s/— x+2J3
X - 2\/— X - ZJ—
3«/3“/— W2 +43
iz -3
3W3+V2 32443
R e
_3W3+2-3V2-3
Ji-42
23-2{2 Z(f J— 2)
TT
Question 11.

Solve X:36x+1V+6xV36x+1V-6xv=9




Solution:

V36z+1+6vT _ 0
Vv3bz+1-6yx 1

Applying componendo and dividendo,

V36x +1+6vx +V36x +1 - 6Jx
6vx

J36x+1 -J36x-1+6Vx

+ |+

36x + 5
= ——=— uaring both sides

36x+1 25
36x - 16
=  36xx25=16(36x+1)
= 900x = 576x + 16 = 900x — 576x = 16

= 324x = 16
192 4
T 324 81
Question 12.

Find x from the following equations :
(i) 2—xV+2+x32—xV—2+x=3

(i) x+4V+x—10Vx+4N—x—10V=52

(i) 1+xV+1-xV1+xv-1-xV=ab

(iv) 12x+1V+2x—3V12x+1V—2x—3vV=32

(V) 3x+9x2-5V3x—9x2-5v=b5

(Vi) a+xV+a—xVa+xv-a—xV=cd

Solution:




NIz THT
(I) V2—z—\24x

Applying componendo and dividendo,
V2-x+J24x +42-x -N2+x 341
V2-x+Y2+x -J2-x +J2+x %=

2V2-x _4 J2-x 2
. sfrsx 2 23w 1

Squaring both sides
2- 4
2+i =T=>8+4x=2-x
4x+x=2-8=35x=-6
i g

-5

. Jx+4 +/x-10 _ 3

) Tert =dz-10 2

Applying componendo and dividendo,

Vx+4 +Jx-10 +Vx+4 -Jx-10 542
Vx+4 +x-10 -Jx+4 +Jx-10 5-2

2dx+4 7 x+4 7

ki 24Jx-10 3 x—10=3




Squaring both sides
;: =%=>S+4x=2—.x
4x+x=2-8=5x=-6

—6
. X -—5" Ans.

o Ndx+d+dx-10 5
(#) Jx+4 -Jx-10 2

Applying componendo and dividendo,

VX+4 +dx-10 +Vx+4 -Jx-10 542
Vx+d4 +x=10 -Jx+4 +Jx-10 5-2

Squaring both sides,

x+4 49

- 10-0 = 49x-490=9 x + 36

=49 x-9x =36 +490 = 40 x = 526
526 263



. Nl+x+4dl-x _a
W ex—di-x b

Applying componendo and dividendo,

Ji+x +fl-x +fl+x=J1-x  a+p

itx +f1-x-J1+x +J1-x  a-b

2Jl+x =a+b Jl+x _a+b
Sadlox a-b 2 -5 a-b

. _ 1+x (a+b)?
Squaring both sides, 7= = (a-b)?

Again applying componendo and dividendo,

l+x+1-x _ (a+b)? +(a-b)?
l+x=1+x (a+b)? -(a-bh)?

2 . 2(az+b2) _1__:12-rh2
=% 4ab dli- 1 2ab
2ab
. X

a? + b2



J12x+1+2x-3 4

(iv) J2x+1-J2x-3 "2
Applying componendo and dividendo,
J2x+1+ 2x-3+12x+1-[2x-3

,/12x+l +,/2x-3—,/12x‘+l+,/2x-3

12x+1 2§

Squaring both sides, T i

= S0x-75=12x+1
= S0x-12x=1+175

=> 38x=76=9x=%g=

SoX ™)



31+1f9x 5
1}91?2 5

Applying componendo and dividendo,

3'c+1,“5'.t 5+3x—-.J - 5+]
3.r+.,||9t -3x+1J

6x ‘E 3x 3
2Jox2-5 4= [Jox2_5 2
Squaring both sides

9 x2 9

or2 —5 4 =81x*-45=36x

= 8l1x2-36x2=45=245x>=45
= x=1=x==*1
Lx=1,-1
Check : (/) Whenx =1,
then in the given equation

Ix1+4/9%x1-5 3+-J_ 3+2 5
3x]—4f9x1—5 3-Ja

which is given

Lx=1



(if) When x = — 1, then

3{—1}+1!9{—1)1 -5

3{-1}—1|||9{—1}2 -5

_ —3+-Jﬁ_ —3+44

S 3-49-5 -3-4a

_ -3+2 =‘ -1 =l:_§
-3-2 -5 5 1

s x =—11s not its solution.

Hence x =1

Na+x +da-x ¢

) Ja+x -Ja—x d
Applying componendo and dividendo,

Va+x +da-x +Ja+x -Ja-x c+d

Ja+x +da-x -Ja+x+Ja-x c-d

- 2 Ja+x _c+d = Jat+x _c+d

2 Ja-x T e-d ,fa—x_c—d

, i a+x (c+d)?
Squaring both sides i (c—d)?

Again applying componendo and dividendo

at+x+a-x _ (e +d)? +(c—d)?
a+x—a+x (c+d)? —(c-d)%

2a 2{(ct +d?) a el +d?

i 2x 4cd = x = 2cd
= x(c*+d* =2acd
. 2acd
= = —
¢ +d?
Question 13.

Solve 1+x+x21—-x+x2=62(1+x)63(1—x)




Solution:

14otr? _ 62(14x)
1—x4xi = G3(1—x})

I;_I—I}[I-I—I-I—II} fa2

= (T+x){I-z+zT) ~ &3
(4z)(1-2422) _ g3
= (I—z)(T+z+z%) ~ B2
1+x3 63
1-x3 "6
Applying componendo and dividendo,
I+x?+1-x*  63+62
l+x3-1+x}  63-62
2 125 125
2 x3 T x3 1
- oere(f)
125 5
=l
5
Question 14.

Solve for X:16(a—xa+x)3=a+xa—x




Solution:
T 16(0—1)3 — atzx

a4z a—-x

a+-x atx\3
s(e) x (=) =16

4
=(a+x) 16s @adis atx _ .,
a-x a-x

a+x+a-x _2+1 20=3 a 3
dFr-aix 2-1722% 17% 70
a
=3x=a ..x——3-
whena+x=—_2
a-—-x |
Applying componendo and dividendo
a+x+a-x _-2+1 __ _2a -l
= — T —
a+x—-a+x -2-1 2x -3
@
2>—===3x=3q
x 3

Hence x = -‘;—, 3a

Question 15.

If X=a+xV+a—1Va+1V—-a—1V , using properties of proportion , show that x2 — 2ax + 1
=0




Solution:

- vatr4Ja—1
We have ™ = Vari—va-1
41 _ 204

=z-1" 2,/a-1

(Applying componendo and dividendo)

(x+1)° _a+l
= &o1) " a1

(1) +6-1) 20
T (k1 -(x-17 " 2
(Again applying componendo and dividendo)

X1+ 2x+x% +1-2x B
2 +l+2x—x2—142x

2% 42 2lx? +1

dx 4x

s .
+1

= 1::_] =aq = 2ax=x*+1
2x _

= -2ax+1=0 Proved.

Question 16.
Given X=az+b2V+az—b2\az+b2v—a2—b2y Use componendo and dividendo to prove

that D2=2axxx2+1




Solution:
T _ Vai+bhi4aZi b2

fT 7~ Valfpr—Val-b2
Applying componendo and dividendo both sides

x+1 Va2 +b% +ya% b2 +ya? +b% —ya? - b?

1-1=Jbz+;;;dhz-bz;VG?:;;+Jaz-b2

x+1  2Va®+b? x+1  va?+b?
= - T T S TR o
=1 2ya?+b?  x-1 ¥ 4 p?

Squaring, both sides we have

=°(x+l)2 _a’+b? P ale2x P +B
(-1 " -0 T+1-2x o -b

Applying componendo and dividendo both sides

X +1+2x+x2+1-2x @2 +b2 +a* -b
-— =
X2 41+2x=x>=142x @’ +b*-a? +b?

2 +2 28 X+l _a>  , 2a%x
4x 2h? 2x b T X241

Question 17.
Given that as+3ab2b3+3a2b=6362. Using componendo and dividendo find a: b.

(2009)




Solution:

at 4 3ab? ﬁﬂ
Given tha‘[E3 5

By componendo and dividendo

a’+3ab’ +b’+3a’h 63462 125
a’ +3ab® -b* -3a’h  63-62 1

(a+b)3 _[ET a+b
=>(a-b]3 U a-b
=5a-a-5b-b=0=4a-6b=0=4a=6b

—=5=a+b=5a-5b

s 5_ a3

2P 47 T2
a:b=3:2

Question 18.

Give x3+12x6x2+8=y3+27y9yv2+27 Using componendo and dividendo find x : v.

Solution:




12 _ 42Ty
Eive G238 T Wy EET

Using componendo-dividendo, we have

X +12x+6x> +8 B ¥y +27y+9y? +27
X +12x—6x -8 ¥ +2Ty-9y* =27

(x+2)° (y+3)°

= -2 ©Oy-3)

[x+2}3 B y+3]3
= -2 y-3
x+2  y+3

x-2 y-3

=

Again using componendo-dividendo, we
get :

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

2x 2y
= 4.7 3
L
Z 23
x 2
= y -3
Thus the required ratioisx : y =2 : 3
Question 19.

Using the properties of proportion, solve the following equation for x; given
X3+3x3x2+1=34191




Solution:

e S T |
3541 T M

Applying componendo and dividendo

x3 +3x+3x2 +1 341+ 91
x3+3x-3x2~1" 341-9]

x3+3x243x+1 432 216
T x3-3x24+3x-1 250 125

(x+D3 216 _(5)3

= x-13 125 \5

. okl =£=>6x—6=5r+5
x—-1 5
= 6x-5x=5+6=x=11
Question 20.

If x+yax+by=y+zay+bz=z+xaz+bx , prove that each of these ratio is equal

to 2atb unless x+y+z=0

Solution:

4y _  w+z 24z

ax by ay+bz az4br
r4+y+y+z4z4x

= ax+by+ay+bz+az+br

B 2(x+ y+z)
- x(a+b)+yla+b)+z(a+b)

_ 2(x+y+z) 2
C(a+b)(x+y+z) " a+b

ifx+y+z#0.

Hence proved.



