Chapter 7 Ratio and Proportion Ex 7.2

Question 1.
Find the value of x in the following proportions:
()10:35=x:42
(i)3:x=24:2
(i) 25:1.5=x:3
(iv)x:50::3:2
Solution:
()10:35=x:42
=35 xx=10x42

10x42
SoOX= 35 =
iy 3:x=24:2

= xx24=3x2

) Ix2 1

T YR

iy 25:1-5=x:3
= |5xx=25x3
2:5%x3
T
(iv) x:50::3:2
= xx2=50x3

_50x3 _
B

2x6=12

X 5-0

X

13

Question 2.
Find the fourth proportional to

(i)3,12, 15

(i) 13,14,15

(i) 1.5, 2.5, 4.5

(iv) 9.6 kg, 7.2 kg, 28.8 kg
Solution:




(i} Let fourth proportional to
3,12, 15 be x.
then3:12:15:x

=3 xx=12x15

_]2!15 — 60
x= "
1

1
335 e X

LY

(ii) Let fourth proportional to

L
LLL

1.1.3 3

= Y =—X=X—= = —

4 51 20

(iii) Let fourth proportional to

1-5,2-5,45bex

then 1'5:25::45:x

S 1S xx=25x45
L 2S4S

1-5

(iv) Let fourth proportional to 9-6 kg, 7-2 kg,

28-8kgbe x

then9-6:7-2::288:x

= 96xx=72x288

7-5

7-2%28-8
X= 96 21-6
Question 3.
Find the third proportional to
()5,10
(i) 0.24, 0.6
(i) Rs. 3, Rs. 12




(iv) 514 and 7.
Solution:

(i) Let x be the third proportional to 3, 10,
then5:10:10:x

10x10
b
.. Third proportional = 20
(i7) Letx be the third proportional to 0-24, 0-6
then 0-24: 06 :: 06 : x
024 x x=06 x 06
0:6%06
— ﬂm - 15
.. Third proportional = 1-5
(117) Let x be the third proportional to
Rs. 3 and Rs. 12
then Rs. 3:Rs. 12::Rs. 12: x
C12x12
= =
. Third proportional = Rs. 48

LAS5xx=10=10=x= 20

X

. X

48

1
(iv) Letx be-the third proportional to SE and 7

1 21
T FH —: 77
then 2 X = 2 T Tix

L
4
~ TxTx4 B 28 ol
F=sui— = By
.. Third proportional = 9%
Question 4.
Find the mean proportion of:
(i) 5 and 80
(i) 112 and 175
(i) 8.1 and 2.5

(iv) (a—Db) and (a3 —azb), a> b
Solution:




(i) Let x be the mean proportion of 5 and 80,
then 5:x::x:80

x2=5x80

=y =+/0 x 80 = /400 = 20

x =20

Hence mean proportion = 20

1
(7i) Let x be the mean proportion of I and

-
I
I

900 30
Hence the mean proportion = 3—0'
(i17) Let the x be the mean proportion of 81
and 2-5
&l ixiixi2:5
x2=81x25
L ox=4/81x2:5 = 2025 =45
Hence mean proportion = 4-5
(iv) Let x be the mean proportion to
(@a—b)and (a® - a*b),a>b
then (@-b):x::x:(a°— a®bh)
x? = (a - b) (a® - a®b) |
=(a-b)a*(a—b)=d®(a-b)?

L x=af(a-b)
Hence the mean proportion = a (a — b)
Question 5.

Ifa, 12, 16 and b are in continued proportion find a and b.




Solution:

~+ 3,12, 16, b are in continued proporticn, then

a _12_16 ~a 12 =
1216 5 T2 16 l6e—1M
144
=——=0
=476
12 16
and lﬁ_ 5 = 12b=16 % 16 =256
_256_64_ 1
12 3 3
Hf:m:f:.a=9,1E1=%ucarr!ll
Question 6.

What number must be added to each of the numbers 5, 11, 19 and 37 so that
they are in proportion? (2009)
Solution:

Let x be added to 5,11, 19 and 37 to make them in proportion.
S+ 1T +%::19+%x:37 +x

= (5+x) (37 +x)=(11 +x) (19 + x)

= 185+ 5x+ 37x +x2 =209 + 11x + 19x + x*

= 185 + 42x + x* = 209 + 30x + x?

= 42x - 30x + x2 — x% = 209 — 185

= 12x=24 =x=2

. Least number to be added = 2

Question 7.

What number should be subtracted from each of the numbers 23, 30, 57 and
78 so that the remainders are in proportion? (2004)




Solution:
Let ¥ be subtracted from each term, then
23 —% 30 -% 57 —xand /8 — ¥ are proportional
23—%:30-%::57-x:78-x
23-x 57 -x
30-x 78-x
= (23-x)(78-x)=(30-x) (57 -x)
1794 — 23x— 78x + x*
= 1710 - 30x - 57x + x?
2 —101x + 1794 = x2 - 87x + 1710

—

U

=
= 2 -10lx+ 1794 - x* + 87x - 1710 =0
= —14x+84=0= 14xr =84
84
X —Hr{i

Hence 6 is to be subtracted

Question 8.

If 2x — 1, 5x — 6, 6x + 2 and 15x — 9 are in proportion, find the value of x.
Solution:

2% —1,9% -6 6x+2and 15x — 9 arg in proportion.

then (2x — 1) (15%x - 9) = (5x - 6) (6x + 2)

=30x? — 18x— 15x +9 = 30x? + 10x - 36x - 12

=30x2 — 33x + 9 = 30x2 — 26x — 12

=30x% - 33x - 3% + 266 =-12-9

= Te=-21
_2
* T
Hencex =3
Question 9.

If X + 5 is the mean proportion between x + 2 and x + 9, find the value of x.




Solution:
~ ¥+ 515 the mean proportion between x + 2 and x + 9, then
(x+5)2=(x+2)(x+9)
=2+ 10x+250=x*+11x+18
=X+ 10X -x2-11%x=18- 25
=>-x=-7
=7

Question 10.

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

Solution:

Let x be added to each number then
16+x 26+ xand 40 + x
are in continued proportion.

- 16+x 26+x
26+x 40+x
Cross Multiplying,

(16 + x) (40 + x) = (26 + x) (26 + x)
=5 640+ 16x +40 x + x> =676+ 26 x +26x + ¥
= 640 + 56 x + x2 = 676 + 52 x + x°
= 56 x + x> - 52 x — x2 = 676 — 640

=}4x=36=}x=1—6=9
- 9 is to be added.

Question 11.
Find two numbers such that the mean proportional between them is 28 and
the third proportional to them is 224.




Solution:
Let the two numbers are 3 and b.
~+ 28 is the mean proportional

=5 28::28:b
784
nab=(282=784= a= -5 -0
- 224 is the third proportional
na:h::b:224
= b*=2244 ..{i1)
Substituting the value of a in (i)
B = 224552 13 = 224 x 784
= b= 175616 = (56)°
oo b=506
Now substituting the value of b in (i)
a= LW 14
~ 56

Hence numbers are 14, 56

Question 12.

If b is the mean proportional between a and c, prove that a, ¢, a2 + b2, and b2 +
c2 are proportional.
Solution:

+ b 15 the mean proportional between a and ¢, then,
b=axc="bi=ac (i

Now a, ¢, @ + b* and b* + ¢ are in proportion
. a a’+b?
' ¢ b24c?
if a(B2+cd)=c(a*+b?)
if a(ac+ ) =c(a®+ ac) [from ()]
if ac(a+te)=d*c+ac®
if ac(a+c)=ac(a+c) whichis true.
: Hence proved.




Question 13.
If b is the mean proportional between a and c, prove that (ab + bc) is the
mean proportional between (a2 + b?) and (b2 + c2).
Solution:
b is the mean proportional between a and ¢ then
b2=ac ..(j)
Now if (ab + bc) is the mean proportional
between (a® + b?) and (b2 + ¢2), then
(ab + beY =(a + b?) (B + &)
Now L.H.S.=(ab+ bcl = a b + b* &+ 2ab*e
=a?(ac)+ac(c)’+2aac.c [from (i)
=dc+ac +2a% &
=ac(a®+ 2 +2ac)=ac(a+ cy
RHS.=(@+ ) (B +3)
=(a*+ac)(ac+c?)  [from ()]
=a(a+c)c(a+c)=ac(a+c)
S LHS.=RH.S.

Question 14.
If v is mean proportional between x and z, prove that
XyzZ (X +Vy +27)3 = (Xy +yz + zx)3.
Solution:
=y 1S the mean proportional between

¥ and z then

y2=xz (i)
L.HS.=xyz (x+y+z)?
=xz,y(x+y+z)
=y +y+z) [from ()]
=P x+y+z  =hE+y+)P
=[xy +y? + pzP =(xp+yz+zx)* (from i)
=R.H.S.

Question 15.
If a + ¢ = mb and 1b+1d=mc, prove that a, b, ¢ and d are in proportion.




Solution:

7l

1 1
a+c=mbands T3~ %
a+c=mb

sy i (Dividing by b) ...()

=m (Multiplying by ¢) ...(if)

¢

d
Hence, a, b, ¢ and d are proportional.

Question 16.

T ! >

L
==

Ifa ~ b ¢, prove that
i _ (x+y+ “}'3
e? [H-‘I‘I[H‘f'}g

FE
{i}ﬂ. 2 h<

3
a*x? + by + 27 xyz
(@) =

5]

ax+bly+c’z  abe

3 ax — by R by - cz
W G@+by(x-y) (G+eo)(y-2)
CZ — 4ax
(c+a)(z-x)

3



Solution:

T _ ¥ _ =
a b c
~x=ak y=bk z=ck
o Las, m s Ly
I 1. =
" g p? 2

a3k3d B33 33

- al i b2 ¥ c2
=alP+biP+ckP=F(a+b+c)
(x+y+2z)3
(a+b+¢)?

RHS.=

(ak+bk+ck)d  k3(a+b+c)d
"~ (a+b+e)? (a+b+c)?
=B (a+b+c) '

Hence LH.S. = RHS.

5

a’x + by + ¢z

(if) LHS'=[

3
_ -::.'z.nsrzﬁ:2 +b% p2k? +c2.c2k2]
a’.ak+b3 bk+c’.ck



_ L a%k? + bAk2 + otk 2
1 a*k + b+ Atk

- 3
B k(a* +b* + et )
_k[a4+b4+c4} -

_ xyz B ak.bk.ck B
RHS = abe abc =K
~LHS=RHS

ax — by N by —ez

Wiy LHS o (r—y) b+ (y-2)
CZ — dx

(c+a)(z-x)
a.ak — b.bk b.bk - c.ck

“la+b)(ak—bk)  (b+c) bk —ck)

N c.ck —a.ak
(e +a)(ck — ak)

_ alk - b2k . bk - 2k
(@a+b)k(a—-b) (b+c)k(b-c)

2k —a’k

+
(c+aYk({c—a)
k(a® -b%) k(b -c*) k(e -a?)
T T TN R TAI T
k(a®=-b") k(b"-c") k(c"—-a®)
=1+1+1=3=RHS




Question 17.
If b d [ prove that:
(a3 +c3)2 e
() 33752 ~ 76
(b° +d-) f

ad ¢ e ac ce ae

a+b+c+d+c+f 3
b d 7

=27 @+ b (c+dy(e+f)

(iv) ba‘f[

Solution:

b= 4T 7= k(say)
~a=bk c=dke=fk
() LHS. = (? + & +[?) (@ + S + &)
=BRGP R BRI
=B+ R+ fRB+ P4
=12 B+ d*+ [P
RH.S = (ab + ed + ef
= (b. kb. + dk. d + fk. )
= (kb? +kdz+ﬁ;f2}-k3(b2+d3+f)1

S~LHS=RHS
y (@3 +c3)r  (b3k3 +d3k3)2
(ii) L.H.S B - D)
_ [k3{b3 +d3}12 _ kO (b} +d3}2 i
B (b3 +a3)? - B3+dhH2
ef 0k ©
KHS=?E=iﬁ b

~ LHS=RHS



a2 2 2 p2i2

(iti) L.HS ='52~+d—2+f—2 =c.b—2

(12 fZ

=K+ 12+ =3

8 8 T2
bd df bf
_bkdk | dk Sk | bk Sk
bd A bi

SRR+ R =30
-~ LHS =RH.S

R.H.S

a+b c-4~d+e+f]3

(iv) LHS =bdf[ s T4 7

3
=bdf[bkb+b+dk‘;d+jk;f:|

3
b(k+1)+d(k+1)+f(k+l)]
b d f

=bdfk+1+k+1+k+ 1)}
=bdfGk+3P=27bdf(k+1)]
RHS=27(@+b)(c+d)(e+))
=27 (bk + b) (dk + d) (fk + f)
=27b(k+ D)dk+ 1) f(k+1)
=27bdf(k+1)

-~ LHS=RHS

=bdf[

Question 18.
If ax = by = ¢z; prove that
xoyz+yozx+zoxy = bcaxtcabztabce?




Solution:
letax=by=cz=k

2 k2 k2 k2 k2 k2

—

_ar b2 2 _ a2 b2 2
RETEETRE R
b e eca ab be  ca  ab
k¥ be k* ca k* ab
= x + b + *
at k2 p? k% ¢ k2
_bc ca ab_
~B T e RHS
Question 19.

If a, b, c and d are in proportion, prove that:
(i) (5a + 7b) (2¢ — 3d) = (5¢ + 7d) (2a - 3b)
(i) (ma+nb):b=(mc+nd):d
(iii) (@* + c*) : (b* + d*) = aZc2: b2 d%
a2+ab b%-2ab
c2 +ed d2 -2cd
(a+c¢)? _afla -c)?
™) b+d)?  bb-d)?
. at+ab+b? 2 +cd+d?
WD) T ab+b?  —cd+d?
al+b? ab + ad - be
(vii) cl +d42 - be + ed — ad

(tv)

1 1 1 1.
(viii) abed ::T+b_2+c_2+d_2

—R+ b+ 2+ R




Solution:
+a,b,c,darein proportion

-

f:ﬁ: k(say)
a = bk, ¢ = dk
(iy L.H.S. =(5a + 7b) (2¢ - 3d)
= (5bk + 7b) (2 dk — 3d)
=k (Sb + Tb) k (2d - 3d)
=2 (12b) x (- d) = - 12 bd I?
RHS. = (5¢ + 7d) (2a - 3b)
= (5dk + 7d) (2 k'b — 3b)
=k (5d + 7d) k (2b - 3b)
=k (12d) (- b)=- 122 bd = - 12 bd I*
~ LHS=RHS
(i) (ma +nd): b =(mc + nd}: d
ma + nb mc + nd
b d
mbk +nb _ b(mk +n)
b b

LHS. =
=mk+n

mc + nd _ mdk + nd

RHS. = 7 p

_d(mk +n)
B d
~. LHS=RH.S.

=mk + n.



(i) (@ +c): (B +d)=a' B
tI4+L‘4 _ ﬂzﬁ‘z
b4 +d4 p24?

at+ct bkt 4 ddpd

L.H.8.=

b4 +dd b4 444
_ k@t +at) L4
(b +d%)
Hzlﬂz k2p2 k242

R.H.S.= - : = k4
bt d? bt.d?

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

a’* +ab  k2b2 + bk.b
c2+cd k2d2 +dk.d
kb2 (k+1)  p2
Cdk(k+1) g2

b2 -2ab b2 -2.bkb

(ivi LHS =

RHS = =
d? -2cd d? - 2dkd
_ b2 (1-2k) b2
d?(1-2k) 42

s LHS =RH.S



_(a+0)® (b +dk)?
(v) L.H.S. (b+d)3 (b+d)3

_kP(b+d)?
et F

_a(a-c)® bk (bk - dk)?
RAS. = b=z = b(-a)
_ bk.k2 (b-d)2 23
T b-d)?
. LHS =RH.S.

a? +ab+ b2
a? —ab+ b2

(vi) LHS =

b2k2 +bk.b + b2
" b2k2 —bk.b+ b2
_b2(k2+k+1) k2 4k +1
TbB2(k2-k+1) k2 —k+1

c2 +cd +d?

BRI = c2 —cd+d?

- d2k2 + dkd + d?
T d2k2 —dk.d +d2




_d2(k2+k+1) k24 k41
dZ(k2—k+1) ~ k2 —k+1
~ LHS=RHS

a2 +b2  b2k2 +b2

(vii) LHS = 7142 DRI D

CB2(k2+1)  p2
T dX(k2+1) g2
ab-ad - be

RHS = bec+ced ~ad

_ bk.b+bk.d - b.dk
" b.kd +dk.d - bk.d

_ k(b2 +bd -bd)  p2
k(bd +d? -bd) ~ g2
L.H.S = R.H.S.

1 1 1 1
viii) L.H.S. = abed [——+—+-—+—J
(viii) abe R e R

1 1 1 1
= bk .b. dk.d l:-fl—zk?+b_2+m+d_2:|

d? +d*k? + b? + b2
=k252d2[ s k+b+bk]

bZdeI

=@ 1+ + B (1+B) =(1+R) (0> +P)
RHS =g+ b2+ 2+ g2
=BPRER+P+d iR+ 4

=52(k2+1]+d2{k2+]} “{k2+1](b2+d2]
o LHS=RH.S.

Question 20.
If X, y, z are in continued proportion, prove that:(x+y)z2(y+z)2=xz. (2010)




Solution:

X, Y, Z are in continued proportion

= Y
Letv=2=k

Then y = kz
x=yk=kzxk=kz

 (x+y)
Now L.H.S. = (}'"f )1

ﬁ%+h§' (i + 1)
(e+zf  feles))f

k"&+1f

2(k+1F

- kz
RHS.= = = = =
Z Z
. LHS.=RHS.

Question 21.
If a, b, c are in continued proportion, prove that:

pa2+gab+rb2pb2+gbc+rce=ac
Solution:




Given a, b, ¢ are in continued proportion

pot dgobtrb® a
phgbetre? c

d g
Leti=c=k
= a=bkand b=ck ()
= a = (ck)k = ck* [Using ()]
and b =ck
2
s =2 L p
c c

p(ck®)? + q(ck?)ck + r(ck)?
p(ckf + glck)e + rc?

RHS. =

pelkt + gl +retk?

pczkz + qczk +ret

= =k ..{{ii)

2k | kS +gk+r
2 | pk* +qk+r
From (i) and (iii), L.H.S. = R.H.S.

s b=ck a=bk=ckk=ck



(i) LHS

_ath ck?+ck _eklk+])

" b+e T ck+e | ck+l)
L al(b-o)

RHS #3770

_ (ck2)2 (ck -c)
" (ck)2 (ck? - ck)

_ cZkte(k-1)
" e2k2 ck(k-1)
Question 22.
If a, b, ¢ are in continued proportion, prove that:
a+b ﬁ-g[i’_f'}
@) ot+e — ba—b)
1 1 1 a b C
W) 355373 Th2c2 T c2a2 T arp2

(i) a:c=(a+b): (B2 + D)

(iv) @B E @+t +chH =2 @+t + Y
(v) abe(a+ b+ c) = (ab + bc + ca)’

(vi) (a+b+c)(a-b+eo)y=a+b+




Solution:

As a, b, ¢, arein continued proportion

a b
leti=c=k

ekt (k1)
c3k3{k~l)'-k
.. LHS=RH.S
. L
(if) L.H.S, = 3 + 53 - 3
1 1 1

- (E;CZ)S + (Ck)s + c3

S B
36 | k3 o3

a b e

— + +
B2c2 | o242 | a2pl

R.H.S.

B ck? ck ¢

= - +
(ck)2c?  c2(ck?)?  (ck?)? (ck)?

_ ck? + ck L€
ctk?r Mkt S




.. LHS=RHS.
Gii) a:c=(a®+ b : (b* + )

_ kP2 D) g

~ LHS. = RHS.



(iv) LHS.=a@* B2 (@t + b + ¢

=a2b2c2[l Fay l]

at b‘ c4

=a2b2c2+azb2c2+azb2c2
at b4 ¢4

b2c2 252 g2p2

a? b2 * c?

s (ck)?.c? % cz(ckz)2 +_(ak2)2(ck)2
(ck?)? (ck)? c?

_c2k2.c? +'(:2.c2k“ +_c2k4.czk2
ekt 2k c?

_ 02 7 02k2 ; c2k6
'y 1 1

=c2[—L—+k2-+k6]
k2



R.HS. = b2 [a* + b* + Y]
1
= ?f[a" +b4 +¢4]

1

(ck)?

[(ck2)* +(ck)* +c*)

[e*k8 + ¥k + ¢4

- c2k?

clk?

(k8 + k4 +1]

2
=§§-[l+k4 + k8]

;. L.H.S. = R.H.S.
(v) L.HS.=abe (a+ b+ c)?
= ckl.ck.c [ck* + ck + c]
=R [e(B+k+ D)
=Bl B+ k+ 1P =P E+Ek+ 1)
R.H.S. = (ab + bc + ca)’
=(ck*.ck+ck.c+c.ck)
= (R + ctk + AP = (P + AP+ *k)?
=[Pk (I +k+ 1P =% K+ k+1)
;. L.H.S. = R.H.S.
(vi) LHS.=(@+b+c)(a-b+¢)
= (ck* + ck + ¢) (ck* — ck + ¢)
=c(B+k+Dc(-k+1)
=2(B+k+1D)(E-k+1)
=2+ +1)
RHS.=a*+ b +¢
= (ck?)? + (ck)® + (c)?
=2 ++ A=K+ +1)
~. L.LHS. =R.H.S.



Question 23.
If a, b, ¢, d are in continued proportion, prove that:
a3 +b3 43 _a
(i) Btc+dd — d
(i) (@ - b?) (P -dB) = (b* - 2P
(iii) (@a+dy(b+c)-(@+c)(b+d)y=(b-c)P?
(iv) a:d = triplicate ratio of (a— &) : (b—¢)

_ Y 2
o (.acb_'_abc) _[d;b_l_d;g)

¢ b2
Solution:
a, b, ¢, d are in continued proportion
B=t= = kow)

c=dkb=ck=dk.k=dk
a=bk=dk*.k=de

a’ +b3 +c

b3 +¢3 +d?

3

(i) LHS. =

_ (dk3)3 +(ak?)3 + (dk)?
(dk?)3 + (dk)3 +d3

a3k + d3kS + d3k3
d3k® +d3k3 + d3

U+ k3 +1) i3

d3(k® + k3 +1)

s LHS. =RHS,



(i) L.HS. =(a*- b} (2 - P

= [(dF)? - (dk*] [(dk)? ~ d*)

= (& K8 — 2B (PR - &)

= (B-Dd -1 =d% -1y

RH.S. = (B2 — 2P = [(dk®)? - (dk)*)

= [K - PP = [ R R - )]

= d*k* (- 1)?

- L.LHS.=RHS. -
(i) LHS.=(a+d)(b+c)—ta+c)(d+d
= (di + d) (dk® + dk) - (diZ® + dk) (dk* + d)
=d(B+ V) dk(k+ 1) - dk (B +1D)d(E+1)
=dkk+1D)E+ 1) -k (E+1)E+1)
=k [P+P+k+1-F-2R-1]
=k [BP-2R+ k=R -2k+1]

=d? 12 (k- 1)
RHS. = (b - &) = (dk* — dk)* =d*2 (k- 1)
L.H.S. =RHS.



(iv) a:d = triplicate ratio of (a — b) : (b—¢)
=(a-b?:(b-c¢?

. a_d s
L.H.S. —d.d—d- 7 =k
_(a-b)?
RHS. b0
(dk3 -dk?)  dkS(k-1)3 o
(dk2 —dk)?  d3k3(k-1)3
.. LH.S. =RH.S.
(v) LHS. =

[a-b a—c]z [d—b d'—c)z
+ - +
¢ b c b

[n’k"' -d* —dk]z

dk dk’

2
d-dk®> d-dk
— +
1 dk dk?

dk*(k -1) dk{kz—l}l
= +
dk dk?



2
h[du-k2)+da—k))

dk dk?
/ ‘) 2 2 2
-1 l—k‘ 1-k
=\ k(k -1 + - +

(k2 (k- 1)+(k~-4 ) [A(l e )+1 kJ
\

2
) k2-+k2 ] (k k3+l-k)
\

k3-1)%  (<k3+1)2

k? k4
_(K3-12 (1-k3)?
T

=[(k3-—1))2(1_ 1 ):z(k3-—02(k2—1)
k2 k2 k*

_ B -12@2 -]

k4
. t A
RHS. = (a-d)? (c—z = b_z)
1 1
- g O | s
=il (deZ d2k4]
— a2t -2 Eml) L 2 -D2@R2-1)
d2k* k4

- LHS. =R.H.S.



