Ratio and Proportion

Exercise -6.1

Solution 1:

1. Ratio of 63 to 36 is T e
4 11x4 4

2.Ratloof4a4to99|s®-m-§

: . 161 23x7 7
3.Rat|oof161t0115|sm>=m=g

4. Ratio of 135 to 405is 132 . 139x1 _ 1
205 135x3 3
Solution 2;
1.55¢cm, 2 m

2m=2 x 100 =200 cm

55 Saaxill 41
200 5x40 40
~Ratioof 55cmto2m =11:40

Ratio of 55 cm to 200 cm =

2. 3.5Kg, 6500 gm
3.5Kg = 3.5x 1000 = 3500 gm
Ratio of 3500 gm to 6500 gm = 2200 o 20x7 _ 7
6500 - 500x13 ~ 13

~ Ratioof 3.5Kg to 6500 gm =7 : 13

3. 3 min 54 sec, 2 min 6 sec
3minS4sec=3x60+ 54 =180 + 54 = 234 sec
2min6sec=2x60+6 =120 + 6 = 126 sec

234 18x13 13

126 18x7 7

~Ratioof 3minS4secto2 min6sec=13:7

Ratio of 234 sec to 126 sec =

4.Rs. 11, Rs. 15 and paise 40
Rs. 11 =11 x 100 = 1100 paise
Rs. 15 and paise 40 = 15 x 100 + 40 = 1500 + 40 = 1540 paise
1100 220xS5 S
1540 220x7 7
- Ratio of Rs. 11 to Rs. 15 and paise 40=5:7

Ratio of 1100 paise to 1540 paise =



Solution 3:

1. 117 cm: 52 cm

2.8vyears4 months = 8x 12 + 4= 96 + 4 = 100 months
11 years 8 months = 11 x 12 + 8= 132 + 8 = 140 months
11 years 8 months ; 8 years 4 months
140
- 100
20 x 7
T 20x5
7
-5
- f 5

3.240m:1.4m



Solution 4:

1. 108 : 100
108
- 100

4x 27

T 4x25
27
25

2. 25 : 100
25
=100
25x 1
" 25x4
1

4
=1:4

3. 60 %
_80
100
_20x 3
" 20x 5

3

=3:5

4, 225 %
_225




Solution 5:

14
L§6
14

~ 20
_14x 5
~20x5
.70

© 100
=70 %

23480




Solution 6:

~| WD
o NlW

1. For ratios

!

We have 9 x 2
But 9 x 2<3x7
9 3

B, &

7

18and3x7 =21

ra

2. For ratios -S-,
4

We have S x 2 =25 x 2 = 50 and
4x3=16x3-48

But, 450 > +f48

543

R 0, i

4T R
2.5

3. For ratios —, =
or ratios —=, 5

We have 2.5 x 8=20and 7 x 3 =21
But, 20 <21
25 3

e

7 8

4 33 2R

*35'38
We have 343 x 3J3 =(3x 3) x (V3 x 43) = 9x 3= 27 and
2R x 22 =(2x2)x (2 xf2)=4x2=8
But, 27 > 8

33, 2R
2B 38

Bl

W



Solution 7:

Let the common multiple be x.

The given numbers are 3x and Sx respectively.
Given that their sum is 360.

» 3X + 5x = 360

. 8x = 360
360
X —
8
X = 45

. The first number = 3x = 3x 45= 135
and the second number = 5x = 5 x 45 = 225
The numbers are 135 and 225.

Solution 8:

Let the common multiple be x.

. The present ages of Shreya and Kavita are 3x and 4x years respectivel y.
Five years hence,

Shreya's age will be (3x + 5)years and

Kavita's age will be (4x + 5)years

From the given condition,

3x+5 4

4x+5 5

5(3)( + 5) = 4(4)( + 5)

5 15x + 25 = 16x + 20

s 16x = 15x=25- 20

L X=5

Shreya's present age = 3x = 3x 5= 15 years
Kavita's present age = 4x = 4x 5= 20 years




Solution 9:

Let the common multiple be x.

The length and breadth are 5x cm and 3x cm respectively.
The area of a rectangle = length x breadth
55X x 3x = 29.4

. 15x% = 29.4
15
x%= 1.9
L X=14
Length of the rectangle =5x=5x1.4=7 cm
Breadth of the rectangle =3x =3x 1.4= 4.2 cm

Solution 10:

Let the common multiple be x.

~ The measures of the angles are 2x°, 3x°, 4x° and x° respectively.
By the angle sum property of a quadrilateral,

2X° + 3x° + 4x° + x° = 360°

=~ 10x° = 360°

. X° = 36°

m«D = x° = 36°

MzA = 2x° =2 x 36° =72°

m«B = 3x° =3 x 36° =108°

msC = 4x° = 4 x 36° = 144°

Now, mzA + m«B = 72° + 108° = 180° and

m«C + m«D = 144° + 36° = 180°

side AD || side BC (By interior angle test for parallel lines.)
Again, mzA + mz«D =72° + 36° # 180° and

m«B + m«C = 108° + 144° # 180°

=~ Side AB is not parallel to side CD.

~ Only one pair of opposite sides is parallel,

~ oABCD is a trapezium.



Solution 11(i):

Here we have a <b

L a-b<0

bfb + 1) >0

a-b

(b + 1)
a+ 1
b + 1

IS negative

<

Tl O

Solution 11(ii):

3_3+cCc_ 15+3¢c-15-3¢
5 S48 5(5 + c)

_ =-2C

5(5 + ¢

Here we have ¢ > 0,

n-2c<0andS5(5+¢c)>0
. =2C
- 5(5+c)
_§<3+C
"5 “54¢

IS neagtive




Solution 11(iii):

a-1 a+1

b-1 b+l
_ (a - 1)(b+1}-[a+ 1){b - 1)
(b-1)(b +1)
~a+a-b-1-ab+a-b+1
- (b - 1)(b +1)
< 2a-2b
(b -1){b+1)
2{a-b)

“b-Dpb+1)

Here we have a>b andb =« £ 1
~ 2[a-b)
~ (b - 1)(b + 1)
o a-1 >a+1
“b-1 " b+1l

IS positive




Exercise = 6.2

Solution 1:
. @ 5 :
. £=3 ...[Given)
b 8
P22 ...{Invertendo)
.b:a=8:5
. a S -
i £ = 2 ...[Given)
a+b 5+8
-2 ...{Componendo)
a+b ” 13
b 8
a S5 ;
i, = =3 ...{Given)
~a-b 5-8 .
N ...[Dividendo)
a-b_-3
5 5
. a 5 i
e=s ...[Given)
a+b 5+8 ,,,(Componendo and DiVidendO)
a-b 5-8
a+b 13
a-b -3
a+b 13




Solution 2(i):

P_© .

M ... (Given)
BB 8, S

q 4 5 4
B 9
“4q" 10
FP+4q _9+10 ...{Componendo - Dividendo)
F-4q 9-10

. P +49_19
" 3p-49 -1

. P +4q 19
" 3p-4q 1
Solution 2(ii):

p_b6 ;

AT ...[Given)

2

%f = % ...{Squaring both the sides)
Pl B 1

ER 25D

. p* 36

"2 50

. p* 18

"2 25

2 2
i RE fq . 2Eras ...{Componendo)
2q 25
. pP+29° _ 43

29° 25



Solution 2(iii):

p_5
q S
3
%,- = %}-g ...{Cubing both the sides)
p*-q 216-125 % ;
7 T5E ... [Dividendo)
S pz — q’ - ﬂ_
T g 125
¢ 125
kT ...{Invertendo)
Solution 3:
78> + 2b _ 113
7a®-2b* 13
78 + 2b% + 78% - 2b? 113 +13

7% + 2b% - (78 - 2b7) S

. 144 126
" 7af s DZ-7ak+ D2 100
148 126
" 47 T 100
& 126 4
..B-f—mx’]—.z
a9
“bZ 25

a = .
Lp=EE ...[Taking square root)
i B B
“b 5 b )

...(Compodendo - Dividendo)



Solution 4(i):

x2—5x+12=x2—x—4
Sx - 12 X+ 4
X2 5x 4124 5x-12 x2-x-4d+x+4

Sx - 12 X+ 4

X2 ><2

“"Bx- 12 X+ 4

Now, for x = O, the equation is satisfied
» x = 0is one of the solutions,

Whenx =0, x*« 0

T

"Bx-12 x+4

S -12=x+ 4

LOX=x=44 12

L 4x = 16

...{Componendo)

.'.X=T

L X= 4
X=00r x=4is the solution.

Solution 4(ii):
%2488 -3 Xy ded

8x-3  4x+4

X248 -3-(8x=-3) x*+dx+4-(4x+ 4)

8x -3 a4x + 4

X248 -3-8x+3_ x4+ dx+4-4x-4
- 8x -3 4x + 4

x2 x?

"Bx-3 4x+ 4
ix2=0 or 8x-3=4x+ 4
»x=0 or
8x-4x=4+3

” .(Dividendo)




Solution 4(iii):

10x* + 15x + 63 2x + 3
S5x2-25x+ 12 x-5
5X(2x + 3)+ 63 2x+ 3
Sx(x-5)+12 x-5
Substituting a for 2x + 3and b for x - 5,
 Sxa+63 a
" Sxb+ 12 b
- b{Sxa + 63) = a(Sxb + 12)
. Sxab + 63b = Sxab + 12a
~ 63 = 12a
»21b=4a
Resubstituting values of a andb,
21(x - 5) = 4(2x + 3)
L 21x - 105=8x + 12
L 21x - 8x =12 + 105

2 13x =117
117
"3
X=9

L X =9is the solution.

Solution 4(iv):

(5x + 2 + (5x -2)* 13

(5x + 2f - (5x - 2)* 12

[5x4 2) 4 (5x-2f + (Sx+2F - (5x-2F 13412

T 5x+ 2+ (Sx - 2)° - (Sx + 2 4 (5x - 2 13-12
...(Componendo-Dividendo)

T2(sx -2 1
_(5x+2)2_25
“(Sx-2)2 1
O 5x + 2
T Bx -2
5><+2= o 5><+2=_5
Sx -2 Sx -2
IFSX+2=5

Sx = 2

2(x+2) 25

=+5 ...(Taking square root)




Sx + 2= 5(5x - 2)
25X +2=25x-10
225 - 5x =10+ 2
L 20x =12

12

LXm e
20

' 3
X = e
S5
Sx + 2
Sx - 2
Sx + 2= —5(5x—2)
L5 +2=-25x+ 10

5% #25x = 10- 2
L2 30x=8

If = =5

.x=§

h 30

. x=i

' 15

‘.><=§and><=i
5 15

is the solution.



Solution 4(v):

(3x - 4° - (x+1)° 61

(3x - 4° + (x + 1)° 189

B - x P  (Bx- 4+ (x+ 1) 614189

T (Bx -4 - (x+1)- (B3x - 4 - (x+ 1)° 61-189
...{Componendo-Dividendo)

2(3x - 4) _ 250
: —2()( + 1)3 -128

(3x - 4) _ 125
T =[x+ 1) -64

C(3x-4)° 125
T (x+ 1) 64
3x-4 5
"X+1 4
L 4(3x - 4) = 5(x + 1)
S 12x - 16 =5x + S5
2 12x-5x =5+ 16
% Tk

21

% Nw3
L X =3is the sdution.

...{Taking cube root)



Exercise - 6.3

Solution 1:
V+Z-X Z+ X - ¥ X+y—-2

By Theorem on Equal Ratios we get,

K - X+Vy+2Z
V+Z-X+Z+X-VY+X+VY~-2Z
X+y+2Z

-x+y+z
=1
X - y

1

"Y+Z=-X Z+X-¥
Solution 2:

let Y*Z _Z+X _X+y
b c

By Theorem on Equal Ratios we get

Ko ZHX+X+Y-y-2
b+c-a
2X 2
ol e =
Also,
K XtYHY+Z-2Z-X
c+a-b
2y
“c+a-b
Also,
kaY+tZ+ZeX=X-y
a+b-c
~ 2z
a+b-c¢
From (i), {ii) and (iii),
2x 2y 2z
brc-a c+a-b a+b-c
X y z

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

(i)

... {iii)

X+y—-2Z

.UEWjﬂmwngeadneﬂoby%]



Solution 3:

a i b - C
V+Z-X Z+X-Y X+y-2
y+z-x=z+;—y=x+z-z ...{Invertendo)
let Y+Z-X _Z+X-y _X+y-2Z_,
b C
By Theorem on Equal Ratios,
Z+X-Y+X+yY—-2Z 2x ;
K bisic b+c ol
Again,
i X+ Y=Z+Y+Z=X 2y (i)
C+a c+a
Also,
K oY +Z-X+2Z+X-¥ 2z i
a+b a+b (i)
From (i), (i) and (iii),
X v z

o : 1
o e e ...[Multlplymg each ratio by 5]

Solution 4:
z—yx(-3)=—32+3y [E__a_k_]
z-x" (-3) -3z+ 3 “'\b bk

2X =3y =3z+ 3y X + 3Z
B24y “BZA 0% 2y = oK'
et2><—3\,'=—3z+3x,f=><+32=k
XZ+y =3z+3x 2y -3
By Theorem on Equal Ratios,
2X =3y - 3Z+ 3y + X + 3Z
-3z+y—32+3x+2y—3x
%
3y
X

Y

Now,

L




Solution 5:

a><+bv=b><+az=e;|y+bz=k
X + ¥ X 2 V+2Z
By Theorem on Equal Ratics,
k=ax+by+bx+az+a|y+bz
X+ Y+X+Z+Y+2Z
x(a+b)+ y(a+b)+z{a+b)
B 2(x + vy + 2)

Let

_(a+b)(x+v+z)
2(x+y+ z}
(a+b)
R

- Each ratio =

(a+ b)

Solution 6:

X y z

Let - - = k

X+2¥ +2Z Y+2Z+X Z+2X+Y
By Theorem on Equal Ratios,
s X+ Y+ Z
X+ 2+ Z+Y +2Z+X+Z+2X+Y
X+ Y+Z
T+ dy + 42
X+ VY +2Z
=4(><+\,/+Z)

=% cfex+y+z=0)



Solution 7:

[ S L - k
X+Y yY+2Z Z-X
b :
~. =k
V+Z ()
Also,
B C

X + T Zz-x
By Theorem on Equal Ratios,
K - a+c

X+VY+Z-X

a+cC "
K = T (1))

. b as:c , "
R e ...{from(n) and(u})
b=a+c

Solution 8:
aly + z)= bz + x) = c[x + v)
"'b*cz ’ Z;X - X;}V ..{dividing by abc)
V+Z Z+X X+V¥
= bc ca ab
By theorem on equal ratios,
k=(><+\,:)—(z+x)
ab - ca
X+yY—-Z=X
ab - ca
= _._y =% i
alb - c) )
Also,
K - (v+2)-(x+vy)
bc - ab
Yte=-xX-Y
bc - ab

e (i)




Also,
k=(z+><)—(y+z)

ca-bc
Z+X-y-2Z
ca-bc
X -
s aa—_\{:)) ...(lu)
From (i), (i) and (iii),
v -z zZ-X X -y

ab-c) b{c-a c{a-b)

Solution 9:
12x% + 18x + 12 2x+ 3

18x% + 12X + 58  3x + 2

C12x% 4 18x + 12 6x(2x + 3)
T 18x% + 12x + 58  6x(3x + 2)

12x% + 18x + 12 _ 6x(2x + 3)
18x% + 12x + 58  6x(3x + 2)

By Thearem on Equal Ratios,

_12x% 4+ 18x + 12 - 6x(2x + 3)
©18x% + 12X + 58 - 6x(3x + 2)

12x2 4 18x + 12 - 12x2 - 18x
T 18x% + 12x + 58 - 18X - 12x
12
- 58
6
- 29
22X+ 3 6
" 3x+2 29
29(2X+3)=6(3><+2)
5 58x + 87 = 18x + 12
5 58x - 18x = 12 - 87
- 40x = -75
gy D
40
-15
8

S ——21;5 is the solution

Let

k




Solution 10:

16y? - 20y +9 4y -5

8y?+ 12y +21 2y + 3

16y - 20y + 9 _ 4y (4y - 5)

S8yt 4+ 12y + 21 4y(2y + 3)

16y? - 20y + 9 _ 4y (4y - 5) ke

8y?+ 12y + 21  4y(2y + 3)

By Theorem on Equal Ratios,

_ 16y - 20y + 9 - dy(dy - 5)
8y* + 12y + 21 - 4y(2y + 3)

_ 16y% - 20y + 9 - 16y® + 20y

T 8y?+ 12y + 21 - 8y2 - 12y

Let

k

) 4y—5_§

T2y +3 7

= 7(4y - 5) = 3(2y + 3)
.28y -35=6y + 9

L 28y -6y =35+ 9

Ly =2is the solution



Exercise - 6.4

Solution 1(i)(2):
Let the fourth proportional be x
14 4

R T
s14xx=4x21
4x21
X =

14
_4x3
R
L X=6
- 6 is the fourth proportional to 14, 21, 4.

LoX

Solution 1(i)(2):

Let the fourth proportion be x
a®? b?

@ x

& xx=b%xab
X_wxab

- &
b3

o I P

a
3
b is the fourth proportion to &%, ab, b2

Solution 1()(3):
Let the fourth proportion be x
5 48
“pE 2
., _ 48 x 75
LXm
Sx=dfBx5
S Xmdx3
5 X 12
12 is the fourth proportion to 5, {75, \J48.



Solution 1(ii)(1):

Let the mean proportional be x.
S x?2=8x18

L ox? =144

L X=12

- The mean proportional is 12.

Solution 1(ii)(2):

Let the mean proportional be x.
o X w8

L x% =256

L X=16

- The mean proportional is 16,

Solution 1(ii)(3):

Let the mean proportional be x.
5 %% = ek x ak®

o %% - gkt

Lox = ak?

- The mean proportional is ak?.

Solution 1(iii):



Solution 1(iv):

6ab, 12ad?, k and 48ab*®
~ 6ad k

' 12a®?  48ab°

c ik o 6ab x 48ab°

B 12ad*

- k = 6abx 4ab

o k = 24a%°

Solution 2:

[F; * 9, x and p? - * are in continued proportion.

5 =mx(p-q)(p+q)
cx?=(p+a)x(p+q)

X a(ptq)

L x=(p+q)

Solution 3:

x+1,x+5 x+7and x+ 19 are in proportion.

oXx+1 x+7
"x+5 x+19

Lx # 1)[(x + 19) = (x + 7)(x + 5)
x4+ 20x+ 19=x% + 12x + 35
520X - 12x = 35- 19
5 8%=16

16

LXK = —_=

L X=2




Solution 4:
Let x be the number to be added to each of the given numbers.
Then the numbers (1 + x), (9 + x), (13 + x) and (45 + x) are in proportion.

C(1+x) (13 + x)
" {9+ x) - (45 + x)
t 1+ x)(45 + x) = (13 + x)(9 + x)
545+ 46x + x2 = 117 + 22x + X2
L 46X - 22x = 117 - 45
L 24X =72

72

s K —

24
L X=3
Thus, 3 should be added to each of the given numbers
to make them in proportion.

Solution 5:
Let x be the number to be subtracted from each of the given numbers.
Then the numbers (13 - x), (25 - x) and (55 - x) are in continued proportion.

. (25 - x)* = (13- x)(55 - x)
. 625-50x + X% = 715 - 68x + x?
. -50x + 68x = 715 - 625

L 18x = 90

ek
1

T SR

S should be subtracted from each of the given numbers.

Solution 6:

(a+b+ cJla-b+c)=a +b*+
c[fa++b][{a+c)-b]=-a +b*+
sfa+cf-bP=+b + 3
sd@+2c+C=a+ 222+

;. 2ac = 2»*

~b? = ac
Thus, &, b, and ¢ are in continued proportion.



Solution 7:

(x - 4) is the geometric mean of (x - 5) and (x - 2)
2 x -4 =(x-5)(x-2)

LxX2=-8x+16 = -7x + 10

L =-8x+ 7x=10- 16

Mo O o <

L X=6

Solution 8:

a, b, and c are in continued proportion.

- ac = b? =i
LHS. = (ab + bc+ ac)’
- [ab + bc + b2)2 > ,[from(i)]

= [b(a+c+b)]
=b%(a+ c+ b
-acla+b+cf ...[from(i)]
= RHS.
- fab+ bc+ac)’ = acfa+ b+ c)f

Solution 9:

(+) (b4
(a-b + c) 1
mab+E=(b+c)fla-b +
mab+F=bla-b + c)+cla-b + ¢)
cab+E=ab-b?+bc+ac-bc+c?
»0==-b%+ ac

. b%=ac

~ b is the geometric mean between a and c.

...[given)




Solution 10:

o)

b~c= = ...{given)

malb-¢c)=2b

malb-cJ=(a-b)xb ...[given 2= a-b)
. ab-ac=ab-b

» b* = ac

Solution 11:

Let a, b, ¢, d and e be the five numbers in continued proportion.
Seoond term is 6 and fourth term is 54,
~ a 6, ¢, 54 and e are in continued proprotion.
s F=6x54
n2=6x6x3x3
W BT B
LC=6x3
L C=18
Further, g 6 and c are in continued proportion.
n6%maxc
L»36=ax18
36

L= —

18
Lam2
Now, ¢, 54 and e are in continued proportion.
54 =cxe
2 54°=18xe
s 54 x 54

18
L e=3x54

Le=162
2, 6, 18, 54 and 162 are the required numbers.




Solution 12:

Let g, b, ¢, d, e be the five numbers in continued proportion.

a b ¢ d
THEI gom S

The first term is 1 and the last term is 256.
1 b c¢ d

‘5T d" =%

1 d
Now, £ = 556
- bd = 256 il
b_c
C

d

2 bd=¢ i)
From (i) and (i),

c? = 256

»Cc=16

|a

6

= Cx 256
= 16 x 256
4 x 16

= 64

4, 16, 64 and 256 are the required numbers.

Calo
)

<
-

~d
. d
L,



Exercise - 6.5

Solution 1:

Tl

Solution 2:

a, b, c andd arein proportion.

; L.
..Letb 3 k

L a=bk andc=dk
& bk?

L.H.S. = E—z - —bz— = kz

_ac bkxdk 5
RHS-—E—T—k
» LHS, = RHS.

& ac

"B bd



Solution 3:

a b, and ¢ are in continued proportion.

sy B Bl
x Let-b--C-k

~a=bk andb = ck
s a=ckk
- a=ck?

(a + b]2

LHS. =
(b + c)

ok
(ck + c)

[k« 0T
[efk + 1T
o=
- k2
a® +b?
RHS. = L o
(ck?) + ()
(k?) + &
ck? + K2
T &I+
c%“(kz 1)
c2(k2 +1)
= k2
= LHS. = RHS.
) (3+b)2_az+b2
b+ cf b“ +¢*




Solution 4:

b2 ac

) a b
"LMB-E-k
~a=bk andb = ok
L a=okk

~ a=ck?

B clk + 1)
ke +1)(k-1)
- (k + 1)
-W—l)

a_
RHS. =
b

_k? - ck
-k
(k- 1)
Kk

= (k - 1)

s LHS. = RHS.
. a-c _a-b
“"b+c b

b




Solution 5:

a b ¢
Let5'=z=‘a=k.
Then ¢ = dk, b = ck = {dk)k = dk?
. b= dk?

a=bk = (dkz]k = dk®
&4 b4

LHS. =
b+ +d°

d%?® + dk® + dk?®
dk® + dk3+ &
d%? (k6 i k2% 1)
- d3(k6 il w 1)
RHS =2

d
=d_k3

- k3

5 LHS. = RHS.
ca+b’+c® a
“"Preted 4

Solution 6:
a C e
Let '6 - a- - ? " k

Then a=bk, c= dk and e = fk.
1 1
7a* - 3c* + 5e*)? _ 7b%* - 3d%* + 5F%*)?
7b* - 3d* + S5f¢ 7b* - 3d* + 5f*

i
[k“[?b“ - . Sf‘*)]“

(7b* - 3d* + Sf)’

1
- (k')
=k
i
7a* - 3c* 4+ Se*)d
7b% - 3d% 4 Sf*

- Each ratio = [



Solution 7:

b is the geometric mean of a and c.
- b%= ac
_aa22[1 1 1
L.H.S. = a» Cz[gg- + 5 + ?:I
bt v fat v ab>
s 2.2
“Rnie [ abic? J
(b3 + [ca)3 + ab?)
\ (ac)3 b?
-b303 + (b2)3 + 6303-
GG
3.3 6 3
_ b4'b2 [b C +bl63.b;- 830 ]

c+b®+ &°
(3529
a4+ b¥e &
= RHS.

aao"’cz[$+ bi3+é:|= &b

- (ac)°b?
/

- {b?)"b? ..[from ()]

Solution 8:

a B 1
(a+b)(a+ C) "~ a+b+c+d

»afa+b+c+d)=[(a+b)(a+c)

~a&+ab+ac+ad=8 +ac+ab+bc
. ad=bc

a ¢

“b
-

d
b,c and d are in proportion.



Solution 9:

So u=vk, w=xk andy = zk

1 1
uw? + 7wy? + 3yu? B [ vkx x& 2 + 7xxkxzk? + 3xzkxvik? B
vx2 + 7xZ° + 3zv? vXx? + 7xZ2 + 3zv?

vx? + 7xz° + 32v°

1
_ [\avx"k3 +7x2%% + 3 zv2k3:|3

1
k3(vx2 +7xZ2 + 3 zv"’) 3
(vx2 T Y 3‘zv2)

, (ks)%

=k
2 2 2 'l
_ : uw? + 7wy® + 3yu‘ |°
S R R [ vx? + 7xZ% + 3zv? ]
Solution 10:
Let X . £ k

btrc-a c+a-b a+b-c¢
Then x =k (b + c - &),
y=k(c+a-b) and

z=kfa+b-c)
x(b-c)=k(b+c-a)b-c)

= kfb? - 2 - ab + ca) i)
y(c- a)=k(c+ a-b)(c-a)

= k{c? - &% - bc + ab) .. i)
zfa-b)=k(a+b-c)(a-b)

= k{a? - b? - ca + bc) .. {iii)

= from (i), (i) and (i),

x(b-c)+y(c-a)+ z[a-b)

= k{p? - c? - ab + ca) + k{c® - & - bc + ab} + k(& - b? - ca+ bc)
=k{p?-c*-ab+ca+c®-a"-bc+ab+a -b* - ca+ b
=k{p?-c?+c*-a’+ & -b?-ab+ ca-bc+ ab - ca+ bc)

= k(0)

=0

x(b-c)+y(c-a)+zfa-b) =0



