MATHEMATICS(Science) Unit # 3 VARIATIONS Page no. 67-68
Class 10" EXERCISE 3.6

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

().
4a—9b_4c—9d
4a+9b 4c+9d

Solution:
a:b=c:d

c

a
Let;—z—k
Then, = =k;==k

b d
Or,a =bk;c=dk

4a — 9b

L.H.S =
4a + 9b

Putting a = bk in above equation

_ 4bk —9b
" 4bk + 9b
_ b(4k —9)
" b(4k +9)
4k -9
4k +9

(@

Putting ¢ = dk in above equation

RHS_4dk—9d
T 4dk +9d
RHS_d(4k—9)
T d(4k +9)
RHS_4k—9 .
0 T 4k + 9 ————{i)
From eq(i) & eq(ii)
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LHS=RHS

Hence proved that

4a—9b_4c—9d
4a+9b  4c+9d
(ii).

6a—5b_6c—5d
6a+5b 6c+5d

Solution:

a:b=c:d

c

a
Let;—z—k
Then, 2 =k;<=k

b d

Or,a = bk ;c =dk

6a — 5b

L.H.S =
6a + 5b

Putting a = bk in above equation

LHS_6M—5b
""" 7 6bk + 5b
LHS_bwk—m
"7 b(6b+5)
LHS_6k—5 _
Y T ek + 5 —®
RHS_6C—5d
T 6¢c + 5d

Putting ¢ = dk in above equation

RHS_&M—Sd
T 6dk + 5
RHS_dmk—m
T T d(6k +5)
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ekvs —
From eq(i) & eq(ii)
L.HS=R.HS

Hence proved that

6a—5b_6c—5d
6a+5b 6¢c+5d

(iii).

a a? + c?
b . |b?+d?

Solution:

a:b=c:d
Let==<=k
b d
Then, = =k;==k
b d
Or,a =bk;c=dk
LHS—a
. . _b

Putting a = bk & ¢ = dk in above equation

LHs=2k
. . - b
L.HS=k 0)

RH.S = a? + c?
T [br+d?

Putting a = bk & ¢ = dk in above equation

R.H.S = j(bk)z * ()"

b? + d?
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RH.S— b%k? + d?k?

T bE+d?
RHS— k?(b% + d?)

T b2+ a?
R.H.S =/ k?
RHS=k (i)
From eq(i) & eq(ii)
L.HS=R.HS
Hence proved that

a a? + c2

b .|b?+d?

(@iv). a® + c®: b® + d® = a3c3: b3d3
Solution:

a® + c®: b® +d° = a3c3:b3d?

a®+c® a3c3

b° +d° b3d3

a:b=c:d
a_ ¢ _

Let;—d—k

Then, 2 =k;<=k
b d

Or,a = bk ;c =dk

Putting a = bk & ¢ = dk in above equation
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_ (bK)® + (dk)®
b5+ dS

_ b%k® + d®k®
~ bS+dS
_ ké(b® + d®)
~ bS+dS
= k° )
a3c3
Putting a = bk & ¢ = dk in above equation

_ (bk)*(dk)?
IENE

b3d3k3k?
B ErER
— |3+3
= k® (i)
From eq(i) & eq(ii)
L.HS=R.H.S

Hence proved that

a®+c® a’c’
b6 +dé  b3d3

Or, a® + c®: b® + d® = a3c3: b3d3
v).p(a+b) +qb:p(c+d)+qd =a:c
Solution:
pla+b)+qb:p(c+d)+qd=a:c

pa+b)+qb a
p(c+d)+qd ¢
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a:b=c:d

c

Leti=<=k
b

Then, 2= k;<=k
b d
Or,a =bk;c=dk

_pla+b)+qb
~plc+d)+qd

L.H.S

Putting a = bk & ¢ = dk in above equation

_ p(bk+Db) +qb
~ p(dk+d) +qd

_ pb(k+1) +qgb
" pd(k+1) +qd

_ b(p(k +1) +q)
dip(k+1) +q)

—®

ala &l

R.H.S =

Putting a = bk & ¢ = dk in above equation

(@)
From eq(i) & eq(ii)
L.HS=R.H.S

Hence proved that

pa+b)+qb a
p(c+d)+qd ¢

Or,p(a+b)+qb:p(c+d)+qd =a:c
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2 2
(vi). a® + bz:ﬁ =2 +d?:—

c+d
Solution:
2 2
a2+b2:a+b=62+dzzc+d

a’?+b%> c*+d?

a? 2
a+b c+d

(@*+b*)(a+b) (c*+d?*)(c+d)
a? B c?

a:b=c:d
LetZ=S=k
b d
Then, = = k;~=k
b d
Or,a = bk ;c =dk

(a® + b®)(a + b)
aZ

L.H.S =

Putting a = bk in above equation

_ ((Bk)? + b2 ((bk) + b)
B (bk)?

(b2k? + b?)(bk + b)
- b2k?

b?(k* + 1)b(k + 1)
- b2k?

b(k*+ 1)(k+1
BLGRENEE) "

(€ +d)(c+d)
- =

R.H.S

Putting ¢ = dk in above equation
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()2 + d?)((dk) + d)
- (dk)?

(d?k? + d?)(dk + d)
- d2k?

d?(k? + 1)d(k + 1)
- d2k?
dk?+1D)(k+1)

Ifb=d

b(k? +1)(k+1) y
= 1z (i)

From eq(i) & eq(ii)
L.HS=R.HS
Hence proved that

(@ +b2)(a+b) (c2+d?)(c+d)
a? B c?

Or, a? + b2: 2 = (2 4 q2. <=
> “a+b “c+d
(vii).

a _a+b_ c _c+d
a-b" b c¢c—-d d

Solution:

a _a+b_ c _c+d
a—-b b c¢c—d d

a c
a—b _c—d
a+b c+d
b d
ab cd

(a+b)(a-b) (Cc—-d)ic+d
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Let%z =k

Then, 7 = k;= =k

Or,a =bk;c=dk
ab

a2 — b2

L.HS=

Putting a = bk in above equation

__(bk)(b)

_ b%k
" b2k — b2
_ b%
T b2(k—-1)

k

=v_1 @

-1
cd

RH.S=——F3

Putting ¢ = dk in above equation

_ (dk)(d)
~ (dk)? — d?
_ d%

© d?k — d?
_ d%k

T d2(k-1)
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From eq(i) & eq(ii)
L.HS=R.H.S
Hence proved that

a _a+b_ c _c+d
a—-b b c¢c—d d

2. If% = 3 = %(a, b,c,d,e, f +# 0), then show that

@i).

a |a’+c?+e?
b |b%+d?+ f?

Solution:

Let==-<=
b d

Then,g=k;
b
Or,a =bk;c=dk;e = fk

a
L.H.S =

Sl

Putting a = bk in above equation

S

k
b
k

—®

RH.S = a%?+c?+e?
I VR R

Putting a = bk ,c = dk &e = fk in above equation

_[(bk)? + (dk)? + (fk)?
a b2 + d? + f2
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_ |b%k? + d?k? + f2k?
a b? +d? + 2

k22 +d? + )
~ | bP+dr4f?

kZ

k (i)
From eq(i) & eq(ii)
L.HS=R.HS

Hence proved that

B a2+ c?+e?
~[bEHd?+f?

(ii).
ac + ce + ea
bd + df + fb

a
b

ace1?/3
B [bdf

Solution:

c

Let =

b

Then, =k ;
b

Or,a = bk;c=dk;e = fk

ac + ce + ea

LA = T ar+ b
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Putting a = bk ,c = dk &e = fk in above equation

_ (bk)(dk) + (dk)(fk) + (fk) (bk)

bd + df + fb

_ bdk? + dfk?* + fbk?
~ bd+df+fb
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_ k*(bd + df + fb)
"~ bd+df +fb

= k* SR

ace1?/3
R.H.S = [W]
Putting a = bk ,c = dk &e = fk in above equation

_[(bk)(dk) (ek)?
B bdf ]

bdfk3]>
i

— [k3]2/3

= k? (i)
From eq(i) & eq(ii)
L.HS=R.H.S

Hence proved that

ac + ce + ea [ace 2/3

bd +df + fb _ lbdf
(iii).
ac ce ea a* c¢* e?

E-I_d_f-l_f_b:ﬁ-l_ﬁ-l_ﬁ

Solution:
a C e
Let;—z—?— k
Then, 2 =k;<=k<=k
b d f

Or,a = bk;c=dk;e = fk
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LHS=2X, %, %
bd " df T b

Putting a = bk ,c = dk &e = fk in above equation

_ (bk)(dk) N (dk)(fk) N (fk)(bk)
~ bd df fb

bdk? dfk® fbk?
= + +
bd ' df ' fb

=k*+k*+k?
= 3k? 0
a2 c2 e2
R.H.S = + o

Putting a = bk ,c = dk &e = fk in above equation

_(bl’C)ZJr(alk)2 (fk)?
T p2 d? fz

b2k2 deZ kaZ
= + +
bZ dZ fZ

=k*+k*+k?

= 3k? (i)
From eq(i) & eq(ii)
L.HS=R.HS
Hence proved that

2

ac ce ea a*® c? e?
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