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K-Method:
(i) Use k - method to prove conditional equalities involving proportions.
fa:b:c:disaproportion, then putting each ratio equal to k

Using the above equations, we can solve certain problems relating to

proportions more easily. This method is known as k-method.

Exercise 3.6

1.Ifa:b=c:d, (a, b, c,d#0) then show that

ﬁla -95h _ dc—-9d
(i) da+9b 4dc+9d

Solution:
Given a:b=c:d
et S===k
b d
- 2k and S=k%
b ¢
a = bk and ¢ = dk
4a - 9b 4¢ - 9d
LHS =— RS s——
da +9b dc +9d
_ 4bk - 9b _ 4dk - 9d
4bk + 9b dk +9d
b(4k -9) d (4k -9)
~ b(4k+9) - d(4k +9)
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From (7) and (ii) we have
LLHID=RIHS

4a-9b 4c-9d
4a+9b 4c+9d

Hence

6a—-35b 6¢—-5d
M 6a+56 6c+5d
Solution:

Given a:b=c:d

Let - — = Kk
b d
&
b

=k and

a = bk and ¢ =dk

6ba - 5b

6ba + 5b
~ 6bk —5b
bk + 5b
~ b(6k-5)
~ b(6k +5)

LS =

From (/) and (i/) we have
LHS=RH.S

6a-5b 4dc-5d
6a+5b 4dc+5d

Hence

a_ |a +c
(m)b b"z-i-d2
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Given a:b=c:d

From (/) and (if) we have
LHS=R.HS

aQ +C

Hence —

| S

av) a’+c”:b°+d°=ac :bd
Solution:

Given a:b=c:d

Let ﬂzizk
b d

— -‘-’-zl. and f-=k
b d

a=bkand c¢=dk
LHS =a°+¢c°:b%+d° RHS=ac :bd’

O 0 P
_a t*c ac

r b 1. s L o1
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Bk® + d°k® (6°K")(d’K")
TP+ d T

k* (b +d") (b'd")(k")
"o +d T bd
—3) o (/) 3 S (if)

From (a) and (ii] we have
LHS=RH.S

3
Hence a® +¢*:0* +d* =a’c’ : b'd

(v)

pla+b)+qb:p(c+d)+qgd=a:c

Solution:

Given a:b=c:d

Let

>l |8

=k

£
d
K = K

and

L2
d

a = bk and c=dk

LHS =pla+b)+qgb: p(c+d)+qd RHS=a:c

pla+b)+qb
- plc+d)+qd
~ plbk+b)+gb
- pldk+d)+qd
~ pbk + pb+qgb

Q| §|g a ||

pdk + pd + qd
_b(pk+p+q)

d(pk+p+q)
b .
=;!- ......... (i)

From (/) and (i) we have

LHS=RHS
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3 3
a C
(vi) a>+b*: =c’+d’:
a+b c+d
Solution:
Given a:b=c:d
Let ==Z=k
b d
— E-zk and £=»’:
b d
a = bk and ¢ =dk
LHS =a*+b: -2 RHS=c+d*:-<
a+b c+d
a' ¢’
— & b:- =¢° d:":'
’ a+b o c+d
:a:+b:xa+‘b =C:+d2><c+1d
a o
_—_(b:k:-i-b ]xbk1+‘b =(d2k:+d:)xdk‘+3d
bk 4’k
e o B(k+1) I PLALEL),
=(b° )(k* +1] =(d" )(k° +]
( )( )x b"kl ( )( )x dtkl
b' d i
=W(k‘+l)(k+l) =ﬁ-(k‘+l)(k+l]
l . | - l .y -o
=k_’(k 1) (k+1) e (i) =F(k #1)(k+1) (if)

From (/) and (ii) we have
LHS=R.HS

a . oa I8
=" +d
a+b c+d

Hence a” +b7:

a _a+b C _c+d
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Given a:b=c:d

La ==X=k
b d
= 2=1r and -E-=k
b d
a = bk and c = dk
LHS = “b:";" RH.S = Cd:‘";d
ag—t =
a ;a+b __ ¢ ;C+d
“a-b b c-d d
__ @ b = & d
a-b a+b c—d c+d
bk b dk d
“bk—b bk+b “dk-d dk+d
bk b dk d
— — xX
b(k-1) b(k+1) d(k-1) d(k+1)
k k
(k=1)(k+1) (k=1)(k+1)
k k
_k—:-—l- ........ (l) _k:_—l ........ (H)

From (i ) and (i ) we have
LHS=RHS

a a+b ¢c c+d
Hence : = '

a-b b c-d d

()

Solution:
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From (/) and (i) we have
L.HS=R.H.S

Hence

ol R~

.
ac + ce + ea [ace]‘

) bd +df + fb | bdf

Solution:

et =sSs==ij
b d

= ==k and —=k and ==k
b d !
a = bk c=4ax e:ﬂ
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A e e Al
T bd+df + fb
(Bk)(dk) + (dk)(SR) + ( /k)(bK)
bd + df + fb
_ bdk® + dfk* + fbk*
bd + df + fb
k¥ (bd +df + fb)
~ bd+df + /b
=%° o (/)
r
_| (bk)(ak)( ) |*
. bdf
| bdf (k') !
| bdf
[¥T
) —.— (ii)
From (/) and (ii) we have
LHS=RHS
Hence _GC+C€+£’G = .(E_ ;
bd+df + fb | bdf
ac ce ea a ¢ €
—t—t—=—t—t—
(m)bd d b b d° f
Solution:
Let %=§=5=k
— £=A and £-=k and £~=k
b d f
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L1

ac ¢e eda
e i s o —

bd df  fb

(B)(dK) (dk)(R) _()(BK)

bd df Jb
_b(E) a(k) plE)
bd df /b
=k*+k°+k°
T gee— (i)

ar _ ¢ &

R.H.S=—,'+—~+—

b> d° f°
A EF L8
b’ d i
=k*+k*+k°
=3k ... (i1)

From (/) and (/i) we have

LHS=

R.H.S

ac ea a ¢ €

Hence — + —+ — = — 4+ — 4 —

bd df b b d [
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