e Exercise 3.3

: | : Q
1. Find a third proportionai to ) §°
(i) 6,12 : '
Solution: Let x be the third proportional,
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Then 6:12 ::12:x
Product of extremes = Product of means.

6x =12 %12
_12x12
8

x =24

(i) a3 3a?
Solution: Let x be the third proportional.
Then a°:3a®: 3a%:x

a’x = 3a? x 3a* t@

. 9a* :
X = a3 :
x=9aq

(iii) a?-b*a-b :
Solution: Let x be the third proportional, then
(a2=b*):(a@a=b):(a—b):x
Product of extremes = Product of means.
(a —b)x:(a—b):(a—-b): x
_ (a=b)(a—b)
a2-b*
_. (a-b)(a-b)
Al (a-b)(a+b)

a—-b

(W)  (x—9)t =y =
Solution: Let z be the third proport:onat
Then (x—y)*:(x*—-x’)=(x*—-y%):z
(x=y)2z=(x* -y (x*-y%) .
= (=90

(x-»)?

_ (=) (2 +xy+y?) (x—y) (x2+2y+y?)
G- (=)

z = (x* + xy + y*)?
(V) (x+»)>%a%—xy—2y°
Solution: Let z be the third proportinal, then
(x+y)? i (x2—xy~2y?) e (x¥—xy—2y?): 2z
Product of extremes = Product of means.

Z(Xx +y)2 = (x* —xy ~ Zyz)(x =Xy = 2y
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[xz—ny + xy-—Zyzl[xz—ny + xy—ZyZ]
| (x+y)*
_ [x(x-2y) + y(x-2y))[x(x-2y) + y(x-2y)]
= (x+y)?

_ [(x—2y) x4 P1Gx — 2y)(x +y)]

(x + )2 -
(x - 2y)(x —2y)
z = (x — 2y)?
(vi) p’-¢* . p-q
p3+q3  p?-pq+q?
Solution: Let x be the third proportional, then
- p:-q* : P-q s p-q
PP +q* pi-pg+q® pil-pq+ e
Product af extremes = Product of means.
P—q P-q
X X
| (p3 + q3) ( ) p*-pq+q® " p*-pq+q?
3
P-q p-q p>xq?
= X X
T ppa+a?” prpa+q® P47
___ 0-9@-9)@ + 9®@*-pq + ¢?)
(P2 -pq +q%)(p*-Pa+4*)@ - Q)P +q)
¥ P—q
P2 ~pq + g%
b X Find a fourth proporl:ional to
()  5.815
Solution: Let x be the faurth proporttonal then
=5:8:15:x
Product of extremes = Product od means.
Sx=8x15
_ 8x15
T8
 XxX=8X3
x =24

(i)  4x%2x%18x°
Solution:  Let y be the fourth proportional, then
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Ax* 2% i 18%% s y
Product of extremes = Product of means.
(4x*)y = (2x3)(18x°)
2x3)(18x ).
ax*

y_...

. y=9x*
(iii) 15a°b% 10a%b5 21a3p3
Solution: Let x be the fourth proport:onal then
=15@¢°b®: 10a%b® :: 21ab3 : x
Product of extremes = Product of means.
(15a°b8)x = (10a2b5)(21a3b3)
_ 210a5b°
15a§b

X €A4b*
(iv) x*—11x+24,(x—3),5x* - 40x3
Solution:  Lety be the fourth proportional, then
=x?—11x+24): x—2 = (5x*—40x3) : y
Pioduct of. extremes = Product of means.
(x? —11x + 24)y = (x — 3)(5x* — 40x?)
_ (x-3)(5x*—40x>)
Y= T 11z +24
_ (x-3)(5x3)(x-8)

x2-8x-3x + 24

_ 5x3(x-3)(x-8)
" x(x—8)-3(x-8)

- 5x3(x-3)(x—8)
(x-3)(x~-8)

- 513

(v) pPP+¢q° p ‘- q’p’-pa+q
Solution: Let x be the fourth proportional, then

=@*+¢D:p°—q* = P —pe+q¥) : x

Product of extremes = Product of means.
®° +¢3)x = (p? - a)®* - pq + ¢%)
x = PI-)@*-pq +q?)
p3 + q3
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_ @+ @-a)(p®-pq +4*)
- @+ 9)(p*-pa+4q?)

x=p—q
i) (- q*)(P*+pq+q*).p*+ 4P -4
Sclution: Let x be the fourth proportional, then
=@*-q)@*+pa+a°): (P +¢)) = @ -q%): x
Product of extremes = Product of means.
P* - a®»)@* +pq + q"’)x =@ +¢>)@* - q*)

(P*+q>)P?—q
(PZ-42)(P% +pq + qz)
_ @+@*-pg+a*)@-0)(p? +pa+ 7?)
(p + q)(p—q)(P +pa+a?) \y§
x=p*-pq+q° N
3. Find a mean proportionai between \fBJ
(i) 20,45 BN ¥
Solution: Let x be the mean proportional, then
=20:x:: x:45
Product 0 f means = Product of extremes
=20 X 45
=900
Taking square root on both sides, we get
x = i_3_9,
(ii) 20x3y3 5x7y
Solution: Let z be the mean proportional then
= 20x3y> : z : Sx’y
Product of means = Product of extremes
z2 = 20x3y>' % 5x"y

= 100x1%y5
2% = (10x°y*)*

Taking square root on both sides, we get
z = +10x5y3

(iii) 15p*qr3 135¢°r”.
Solution:  Let x be the mean proportional, then
= 15p*qr3 : x :: x : 135¢5¢7

X—

x X x=15n%qr3 x 135¢5r?
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= 2025p*q®r1®
x? = (45)*(p*q*r®)?

Taking square root on both sides, we get
x = i45p2 3y 5

Y { , 2 X°Y
) =Yt

Solution: Let z be the mean pmportmnal then

=y g 2
= (e myt) re g Sas

Product of means = Product of extremes

ZZ - (xZ 2) (_,_____

x+y

— xty)(x-y)(x-y)
(x+y)
= (x =32 .
Taking square root on both sides, we get
z=%(x—-y)
4. Find the vaiues of the letter involved in the

following COW il g
0} 45 7 “Cyalise s

Solution: Since 5,p and 45 are in continued propotion e
- Therefore S:p:p:45

Product of means = Product of extremes

PXp=5X45
p% =225
p* = (15)*
Taking square root on both sides, we get

p = %15

(i) 8 x, 18

Solution: Since 8, x and 18 are in continued propotion ~

Here, Brxttx:18

Product of means = Product of extremes
XX x=28x18

x? =144
Taking square root on both sides, we get
x =112
(iii) 12,3p - 6,27

Sofution: Since 12,3p — 6 and 27 are in continued vrapotion
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Therefore 12: (3p — 6)_ :: (3p — 6): 27
Product of means = Product of extremes
Bp—-6)(3p—6) =12 X 27

(3p — 6)% =324
J(@Bp — 6)? = +V324
3p—6=+118 ‘

. 3p—-6=18 or 3p—6=-18
3p=18+6. or 3p=-18+6
3p = 24 or 3p=-12
p=38 or p=-—4
(iv) 7.m-3,28 . :
Solution: Since 7,m — 3 and 28 are in continued propotion
Therefore 7:(m—3):(m—3):28
Product of means = Product of extremes
' (m—=3)(m —-3)=7x28

(m—3)% =196
“ f@an=3)? = +V1%
m-—3 =114

m—-—3=14 or m-—3=-14
m=14+3 or m=-14+3
m=17 or m=-11
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