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(i). Given (A.B)

4a+5b 4c+5d

4a-5b 4c-5d

To prove

a:b=c:d

Proof

Here

4a+5b 4c+5d

4a-5b 4c-5d
By applying componendo-dividedo
property

(4a+5b)+(4a—5b) i (4c+5d)+(4c—5d)
(4a+5b)—(4a—-5b) (4c+5d)—(4c—5d)
8a_ 8o
10b  10d
(by using cancellation prop)

a_g
b d
—=a:b=c:d
Proved
(i)  Given (A.B)
2a+9b 2c+9d
2a-9b 2c-9d
To prove
a:b=c:d
Proof
Here

2a+9b 2c+9d
2a-9b 2c-9d
By applying componendo-dividendo prop
(2a+9b)+(2a-9b) (2c+9d)+(2c-9d)
(2a+9b)—(2a-9b) (2c+9d)—(2c-9d)
4a  4c
180 18d
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a_c

b d
=a:b=c:d
Proved

(iii)  Given
ac’+bd* c®+d°
ac’-bd? c*-d?
To prove
a:b=c:d
Proof
Here
ac’+bd* c®+d°
Sl & —d°

(A.B)

By applying componendo-dividendo prop
(ac® +bd?)+(ac®~bd*) (c*+d°)+(c*-d°)

(ac? +bd? )~ (ac® ~bd?) :(c3+d3)—(c3—d3)

ac’ +bd*+ac’—bd® c®+d’+c’—d°®

ac’ +bd? —ac’+bd®> c+d®-c*+d°

2ac’ ¢
2bd? d?
S o
bd®
a_¢c
b d
=a:b=c:d
Hence Proved

(iv)  Given
a‘c+b*d ac®+hbd?

a’c—b*d ac®—bd?
To prove

a:b=c:d

Proof

Here

a‘c+b*d _ac®+hbd?

a’c—b%d ac®—bd?

(A.B)

By applying componendo-dividendo prop
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Unit-3 Variations
(a’c+b’d)+(a’c-b’d) —a:b=c:d
2 2 2 Hence Proved
(a’c+b’d)—(a*c-b d) vi) Given (AB)
(ac® +bd?)+(ac® —bd?) a+b+c+d a-b+c—d
(ac2+bd2) (ac —bd ) a+b-c—-d a-b-c+d
2 2 2 2 2 ) , To prove
a’‘c+b’d+a’c—b’d _ac’+bd*+ac®—hd ab=c:d
a’c+b?d —a’c+b’d  ac?+bd?—ac? +bd> Proof
2a’c  2ac’ Here
2b2d  2bd? a+b+c+d a-b+c—d
a’c  ac? a+b-c—d a-b-c+d
ﬁ:bd_z By applying componendo-dividendo

Multiplying by @ on both sides

a’c m ac2 bd
b’d ~ ac bd2 ac

a |8
b d
=a:b=c:d
Hence Proved
(v) Given (A.B)
Pa+ pg: pg—qgb=pc+qd: pc—qd
To prove
a:b=c:d
Proof
Here
Pa+ pg: pg—gb=pc+qd: pc—qd
pa+qgb pc+qd
pa—-gb pc—qd

By applying componendo-dividendo prop
(pa+qb)+(pa—gb _ (pc+qd)+(pc—qd)

(pa+gb)-(pa—ab) (pc+qd)—(pc—qd)
pa+gb+pa-qgb pc+qd+ pc—qd
pa+gb—pa+gb pc+qd—pc+qd

2pa_2pc

20b 2qd
pa_ pc
b qd

Multiply by %

oo

<
d

(a+b+c+d)+(a+b-c—-d)
(a+b+c+d)—(a+b-c—d)
_(a-b+c-d)+(a-b-c+d)
~(a=b+c-d)-(a-b-c+d)
a+b+g+d +a+b-g—d
A+P+c+d-a-F+c+d
_a-b+g-d+a-b-g+d
CA-P+c—-d-g+H+c—d
2a+2b  2a-2b
2c+2d  2c—2d
By applying alternendo property
2a+2b 2c+2d
2a—2b 2c—2d
Again applying componendo-
dividendo prop
(2a+2b)+(2a—-2b) (2c+2d)+(2c—-2d)
(2a+2b)-(2a—-2b) (2c+2d)-(2c-2d)
2a+2f+2a-2f 2c+2d +2c-24
2a+2b-2a+2b  2g+2d-2g +2d
4a  4c
4 4d
a_ ¢
b d
—a:b=c:d
Hence Proved
(vii) Given (A.B)
2a+3b+2c+3d 2a-3b+2c-3d
2a+3b-2c-3d 2a-3b—2c+3d
To prove

pro
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Unit-3

Variations
a:b=c:d a’+b? ac+hd
PrOOf a2 _b2 aC—bd
Here

2a+3b+2c+3d 2a-3b+2c-3d

2a+3b-2c-3d 2a-3b-2c+3d

By applying cmponendo-dividendo prop
(2a+3b+2c+3d)+(2a+3b—2c—-3d)
(2a+3b+2c+3d)—(2a+3b—2c—3d)

B (2a—-3b+2c—-3d)+(2a—3b—2c+3d)
(2a-3b+2c-3d)-(2a-3b-2c+3d)
2a+3b+2c+3d+2a+3b-2c-3d

2a+3b+2c+3d-2a—-3b+2c+3d
_2a-3b+2c-3d+2a-3b-2c+3d

~ 2a-3b+2c—3d —2a+3b+2c—3d
4a+9 4a-9b
4c+9d  4c-9d
By applying alternendo property
4a+9 4c+9d
4a-9 4c-9d
Again applying componendo dividendo prop
(4a+9b)+(4a-9b) (4c+9d)+(4c-9d)
(4a+9b)—(4a-9b) (4c+9d)—(4c-9d)
4a+9b+4a-9 4c+9d +4c—-9d
4a+9b—-4a+9b 4c+9d —4c+9d
8a 8c
180 18d

Multiply by% on both sides

e
d
—a:b=c:d
Hence Proved
(viii) Given (A.B)
a’+b®> ac+hd
a’-b? ac—hd
To prove
a:b=c:d

oo

Proof
Here

By applying componendo-dividendo prop
(a®+b*)+(a’-b?) _(ac+bd)+(ac—hd)
(a*+b%)—(a®-b?) (ac+bd)-(ac—bd)

a’+b’+a’-b®> ac+bd+ac—bd
a’+b’—a?+b* ac+bd —ac+hd
2a>  2ac
20> 2bd
a’ _ac
b> bd
(Multiply both sides byg)

o | o

c
d
—=a:b=c:d

Hence Proved
Q.2 Using theorem of compoenendo-

dividendo, find the value of
0] Given (A.B)
y+2
Required
X+2y - X+22 4
X—2y X-22
Solution:
Here

?

_4dyz
_m
Dividing by 2y
X __ 4y
2y 2y(y+z)
X 2z
2y y+z
By applying componendo dividendo prop
X+2y 22+(y+z)
x—2y 2z-(y+z)

X
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Unit-3

Variations
_21+y+z2 m_10np
21-y-1 n+ p
x+2y=3z+y_>(i) Required
X—2y 72—y m+5n+m+5p:,>
Again consider m-5n m-5p
w2z Solution:
y+12 Here
Dividing by 2z 10np
m=
X __4yr N+ p
2z 2z(y+12) Dividing by 5n
_2y m__ 10mp
Y4z 50 (5n)(n+p)
By applying compoenendo dividendo prop m_ 2p
x+2z  2y+(y+2) 5n n+p

x—2z 2y-(y+z)
_2y+y+z
_2y—y—z
_3y+z
= -
Adding equation (i) and (ii)
x+2y+x+22=3z+y+3y+z
X—2y Xx-2z 1-y y-1Z

= (ii)

3z+y 3y+z
= +
z-y..—(z=y)
_3z+y 3y+z
Sy z-y
_3z+y-(3y+2)
= 7y
_3z2+y-3y-z
_T
_271-2y
= .y
_2(z-y)
(z-y)

x+2y+x+22=

X—2y XxX-22

(i)  Given: (A.B)

By applying componendo dividendo property
m+5n  2p+(n+p)
m-5n  2p—(n+p)

m+5n _ 2p+n+p
m-5n" 2p-n-p
m+5n=3p+n_)(i)
m-5n p-n
Again consider
m=10np

n+p
Dividing by 5p
‘m _ 10np
5p 5p(n+p)
m 2n

5p n+p

Applying componendo — devidendo prop
m+5p 2n+(n+p)
m-5p 2n—(n+p)
m+5p  2n+n+p
m—5p_2n—n—p
m+5p=3n+p_)(ii)
m-5p n-p
Adding (i) and (ii)

m+5n+m+5p=3p+n+3n+p

m-5n m-5p p-n n-p
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Unit-3 Variations
_3p+n N 3n+p Again consider
p—n _(p_n) X=12ab
_3p+n 3n+p . a-b
= - Dividing by 6b
p—n p-n x  12ab
_ 3p+n—(3n+p) E_—6b(a—b)
p—n X 2a
:3p+n—3n—p b a—b
p-n Applying componendo-Dividendo prop
- 2p-2n x+6b_2a+(a—b)
p-n x-6b 2a-(a-b)
_2(p-n) X+6b 2a+a-b
, p—n Xx—6b 2a-a+b
Hence x+6b:3a—b_>(ii)
m+5n m+5p = R
m_5n . m 5@ Subtracting (i) and (ii)
. Xx—6a x+6b 3b-a 3a-b
(i) Given (A-B) Xx+6a Xx—6b a+b a+b
x=% _3b-a—(3a-b)
af a+b
Required ab 43
o | e
_l_ —
Solution: = M
Here a+b
12ab Hence
=11 x—6a x+6b_4(b-a)
D|V|d|ng by fa X+6a x-6b a+b
X 2b (iv)  Given (A.B)
6a a-b M)
Applying componendo-devindendo prop y—z2
x+6a 2b+(a-h) Required
x—6a 2b—(a-b) X—=3y X+37
x+6a 2b+a-b _ x-+3y X—3z
x—6a 2b—a+b Solution:
Here
X+6a b+a
= _3yz
x—6a 3b-a X=——
By invertendo theorem . y-z
x—6a 3b-a .. Divided by 3y
= —(i)

x+6a a+b
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Uhnit-3 Variations
X __ 3y x-3y x+3z 2(Z-Y°)
- — =
3y 3y(y-2) X+3y x-3z yz
X__? (v)  Given (A.B)
3y y-z . 6pq
By applying componendo dividendo prop p-q
x+3y _z+(y-2) To find value of
x-3y z—(y-2) s—3p+s+3q:7
Z+y-1 s+3p s—-3q
T I-y+z Solution:
y Here
=5 _ 6pg
-y 5=
Afglging i2nvErtendo prop Divided b‘;/;g
Y20
x+3y Yy s __6pq
Again consider 3p 3p(p-q)
N N 294
y—12 3p p-q
Divided by 3z By applying componedo-dividendo prop (ii)
X __3va | s—3p _29—(p-q)
3z 3z2(y-z) s+3p 29+(p-q)
_y s-3p _29-p+q
y-z2 s+3p 29+p—q
By applying componendo-dividendo prop 39-p .
< =—— (i)
x+3z _y+(y-2) P+ q
x-3z y—(y-z) Again consider
_y+y-z s—0Pd
y—y+z2 P-q
_2y-1 ) Divided by 3q
== 0 s _ 6pg
Sub.equation (i) and (ii) 30 3q(p-q)
X=3y Xx+3z_2z-y 2y-z 2p
Xx+3y x-3z y z - p—q
_z(2z-y)-y(2y-2) By applying componendo-dividendo prop
yz s+3q:2p+(p—q)
227 —y1-2y* +yz s-3q 2p—(p-q)
yz _2p+p—q
_aZ -y 2p-p+q
yz 3P0, (i)
pP+q
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Unit-3 Variations
Adding equation (i) and (ii) X_2—+5
s-3p_ s+39_3q-p 3p—q x—4 =
s+3p s-3g p+q9g p+Q Either
_3q-p+3p-q X722 _g or x22_ g
P+Q X—4 X—4
2p+2q X—2=5(x—-4) X—2=-5(x—4)
=W X—2=5x-20 X—2=-5x+20
X—5Xx=-20+2 X+5X=20+2
_,(p+a) _ax=-18 6x =22
:>s—3p+s+3q 9 4 3
s+3p s—-3g X:g x=1—1
(vi) (FSD 2016) (A.B) 2 3
Solution: - Solution Set = {Eg}
Here 3 2
(x— 2)2_()(_4)2 12 (vii) (sGD2015)  (A.B)
v Solution:

(x—2)2 +(x—4)2 ik
By applying invertendo property
(x=2)" +(x—4)° i
(x—2)2 —(x—4)2 12
By applying componendo-dividendo prop
[(x_z)z +(x—4)2]+[(x—2)z -(x-4)2}
[(X—Z)z +(x_4)2]_[(x_z)2 _(x_4)2}

_13+12

Taking square root on both sides

B

X—4

U +2+44x-2 2

Ii2-x-2 1
By applying conponendo-dividendo prop

(berzadi2)s(iTrz-—2) 5,
(Fewzedi2)-(Vere——2) 21

\/x2+2+)bez2 +\/x2+2—)/,>m _3
T2 442 —2— T2 4+ -2 1
24 X2 +2

2Ux% =2

x*+2

=3

x* -2

Squaring on both sides
X +2
x2-2
X' +2=9(x*-2)
x> +2=9x"-18
x> —9x* =-18-2
—8x* =-20
,  —20

)

9

X
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Variations
2_ 3 X2 = 4P?
=X == . .
2 Taking square root on both sides
Taking square root on both sides \/X_z _ \/ﬁ
= i\/g _ X=12P
2 Either

.. Solution Set= {J_r\/g}

(viii) (A.B)
Solution:

X +8P2 —x2—P? 1

18P +/x2—p? 3
By applying Invertendo Property
VX2 +8P2 44X —P? 3

18Pt —x-p? 1
By applying componendo-devidendo prop

Jx? 18P +/x? —P? +(Jx2 18P X — PZ)

VX2 +8P% +/X’ —P? —(\/x2+8P2 —\/xz—Pz)
341
3-1
X2 +8P% +4x2 = P? ++/X* +8P% —/x* = P?
VX2 +8P% +4x2 = P? —yX? +8P? +/x* — P?

&

2

20X +8P* _,
2% —P?

Squaring on both sides
2
2 2
( K +8P ] (o)
X —P
x> +8P?
X2 _ p2 =
X* +8P? =4x* —4P?
X* —4x* = -4P? —-8P?
—-3x% = —12P?
3x* =12P?
, 12P?
X" =
3

x=2P or X=-2P
- Solution Set={2P,-2P}

(x+5)3 —(x—3)3 _13
(x+5)3+(x—3)3 14
Solution:
(x+5)"—(x=3)’ _13
(x+5)3+(x—3)3 14

By applying invertendo property
(x+5)3 +(x—3)3 _14
(x+5)3—(x—3)3 13

Now by applying componendo- dividendo

property

(ix)

(A.B)

3
(x + 5) _ 27
X—3
Taking cube root on both sides

3(ij5]3 _io7

X-3

X+5
x-3
x+5=3(x-3)
X+5=3x-9
X—3x=-9-5
—2x=-14
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Unit—3 Variations

. Solution Set= {7}
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