XERCISE 3.3

QL: Find a third proportional
(1 6,12
Solution:
Let third proportional is x then 6,12, x
By proportion.

6:12::12:x
Product of Extremes = Product of Means
6(x) = 12x12
6(x) = 144
X = 184 =24
6
X =24
(ii) a’d, 3a2
Solution:

Let 3" proportional is x then a’, 32% x
By proportion

a’:3a%::3a%:x
Product of Extremes = Product of Means

xa* = (3a?)(3a2)

4
xa? = OQa
9a*
X =
al
43
x = 9a

(iii) a*-b% a-b

Solution:

Let 3™ proportional is x then a2— b2, a — b, x
By proportion
az-b?:a-b::a-b:x

Product of Extremes = Product of Means
x(a?2 — b?) = (a=b)(a-b)

(a—b)(a—b)

a2

(a—h)(;n/ﬁ)
(a-r»h)(,a/{g)

(iv)  (-y) x-y?
Solution:
Let 3" proportional 1s “a” then (x—y)?, x*>—y3 a
By proportion:
(x—y)2:x3—y3:x3-y3:a
Product of Extremes = Product of Means
1(x-3)?= (0=) (=)

L (xs_ys)z
(x-y)?
L) exy y?) |
(x-y)?

W(xz-k Xy + y?)?
(-7)7

a=(x2+xy+y?)

a=

(V) (x+y)*, X" xy - 2y*
Solution:
Let 3 proportional is “a”
Then (x +y)", x* — xy — 2y%, a
By Proportion:

(x+y)” :xz—xy—QyZ: : xz-xy—Qyzz a
Product of Extremes = Product of Means:

alx+y) = (x> - Xy - 2y%) (x* - Xy — 2y?)
(¥ —-2y°)
(x+y)*

2 2 2
(x —Xy—y =y )
(x+y)’

(xz _ }_2 —xy— )?2)
(x+y)*

[+ 3=y = v+ y) |
(x+y)’

[ (x4 y)(x—y— V)]
(x+y)°
) (x=2y)
[l
a = (x - 2_)-‘)2

-

a=

3

a=

=

=




(vi) P’ -q° __P-q
P'+QY pP-pq+q2
Solution:
Let 3* proportional is x
Then =97 P74
P*+q®  p-pq+q?

By proportion.
PP’ . p-q . p-gq
P*+q°  p -pq+q>  p’-pq+q°
Product of Extremes = Product of Means.

« PPm9’_ _p-q . p-q
P+q®  p’-pg+q? p’-pg+q’

N pz—qz{ (p-9) T
p*+q? (P*—pq+q?)
-9  p+q

(P —pg+q’)  (p2-q?)

(o TP (G (T
(p* -pq+g>)/ (p+9) (p~q)

X

X =

x=— P9
P —pPq+q
Q.2 Find a fourth proportional
(i) 5,8,15

Solution:
Let 4" proportional is x then 5, 8, 15, x
By proportion

5:8::15:x
Product of Extremes = Product of Means
5(x) = 8(15)

3(457)
X =
/{l

x = &(3)

x =24
(i) 4x’, 2x3, 18x°
Solution:
[et4™ proportional is “a”then 4x4, 2X3, IRxS, a

By proportion

4x*:2x3::18x7 4
Product of Extreme = Product of Means.
a(dx) = 2x3(18x°)

A = 36x"
4x*
a=9x5"*
a=9x"
(iii) 15a°b® 10a%b’, 21ab?
Solution:

Let 4" proportional is x
then 15a°°, 10a2b°, 21a%b3, x
By proportion
15a°b% : 10a%b° @ : 21a%3: x
Product of Extremes = Product of Means
x(152°b*) = (10a’b’)(21a’b")

140
18 7"

X =14b3°

(iv) x2-11x +24; (x - 3), (5x* - 40x3)
Solution:

6, 1y

Let 4™ proportional is “a
X2-11x + 24, (x - 3), (5x" - 40x3), a
By proportion
X=X+ 24 1 (x —3)::5x" —40x3: 2
Product of Extremes = Product of Means
a(x2—11x+24) = (x - 3) (5x*-40x3)
(x=3)(5x* -40x3)
x2—-11x+24
(x=3).5x3(x -8)
x2=3x —8x +24
_5x3(x-3)(x-8)
x(x-3)-8(x-3)

_ 30T (58]
(53] (3]

a=

a =

d




W) PR PPt p? —pa+q?
Solution:

Let 4" proportional is x

P+ Q% P2 prpa+q?, X
By proportion

P+, p*—q2 p2-pq+q? : X
Product of Extremes = Product of Means.

X(p*+q*) = (p*~q?) (p>-pg+q?)

_(p*-a?)(p*-pq +q?)
p3 + q3

:M(P q) (p*=pa+q?)
(p+4) (p2=pq+?)

x=(p—q)

(vi)  (p*-@*)(p*+pPg+9*),p*+¢%p*—q°
Solution:
Let 4" proportional is x.
Then (p"—q")(p™+pa+q), p'+q’, p—=q’, X
By proportion:
(p° ~ 4)(P+pa+q’) - p+q’ 1 1 p=q”
Product of Extremes = Product of Means:
x (p* = @)p*+pgtq’) = (p+q))(p*-q")
B (ps +q3)(ps _(13)
- (P> =" NP>+ pg+q’)

/pf/(p -pg+q ),P/W

/p/(/tm“-/f

x=(p'—pa+q’)
(Q.3: Find mean proportional:
(i) 20,45
Solution:
Let mean proportional is m
then 20, m, 45
By proportion
20 0 m::m:45
Product of Means = Product of Extremes
m.m = 20 % 45
m? = 900
Taking square root

Jm? = £4J900

m =30

i)  20x’y’, 5x'y
Solution:
Let mean proportional 1s m
then 20x3y5, m , 5x7y
By proportion,
20x°y° :m:: m:5x'y
Product of Means = Product of Extremes

m.m = (20x3y5)(5x7y)

m? = 100 xmy6
Taking square root of both sides

S = +,J100x'0y°
m :im.\/ﬁ.\/ﬁ
m :t\/@.@.ﬁ

IO><l le

m=+10x 2.y 2

m=+10x"y’

(iii)  15p*qr’,135¢°r’
Solution:
Let mean proportional 1s m
then lSp“‘qu ., m, 135 qﬁr7
By proportion
15p4qr3 cmz::om: 135 q5 r’
Product of Means = Product of Extremes

m.m = (1 5p*qr’ )(1 35q°r" )
m2=2025p"q"r"

Taking square root

\/m}( +J2025p“1 o'
m = £42025/p* AJq° i

Iﬂx]
. 3
A “

0%

3

dx

m =145p

ta | =
IR I

m = +45p2g3.r°




. 5 X—y
(1v) X*—y3, )

X+y

Solution:
Let mean proportional is m.

Xy
then  x2—y2 =~

X +y
By proportion
XZ—y2im:m: A |
X+y
Product of Means = Product of Extremes
(x-y)

mam = (x2— y2)—7=~
X +y

(349) (x=y)(x~y)

(3+7)

m?=(x—y)?

m2=

Taking square root
Jmf = f(x=3)7

m=*+(x-y)

Q.4  Find the values of the letter involved
in the following continued proportions
(i) 5, p,45
Solution:
By continued proportion
S:piip:45
Product of Means = Product of Extremes
p.p=3x45
p2=225
Taking square root of both sides

Jp? =£4225

p==I15
(ii) 8,x,18
Solution:
By continued proportion
8:x 1:x:18
Product of Means = Product of Extremes
x.x =8xI18
x2 =144

Taking square root

Jx? =+J144
[x = +£12]

(iii)  12,3p -0, 27

Solution:

By continued proportion
12:3p-6::3p-6:27

Product of Means = Product of Extremes.
(3p—6)(3p—6)=12x27
(3p—6)2=324

Taking square root of both sides

(3p—6)" =324

3p-6==%18
3p—6=18 or 3p-6=-18
3p=18+6 or 3p=-18+6

3p=24 or 3p=-12

24 —-12

- or p=—
b 3 b 3
p=28 or p=-4

(iv)  7,m-3,28
Solution:
By continued proportion
7:m-3:: m-3:28
Product of Means = Product of Extremes

(m=3)(m-3)=7x28

(111—3)2 =196

Taking square root of both sides

J(m=3)2 =196

m-3=+14
m-3=14 or m=-3=-14
m=I14+3 or m=—-14+23

m=17 or m=-—11



