MATHEMATICS(Science) Unit # 3 VARIATIONS Page no. 62-63
Class 10" EXERCISE 3.4

1. Provethata:b = c:d, if

().
4a+5b_4c+5d
4a—-5b 4c-5d

Solution:

4a+5b_4c+5d
4a —5b 4c—5d

By componendo — dividendo theorem,

4a +5b + (4a —5b)  4c+5d + (4c —5d)
(4a + 5b) — (4a — 5b)  4c + 5d — (4c — 5d)

4a+5b+4a—5b_4c+5d+4c—5d
4a+5b—4a+5b 4c+5d—4c+5d

8a 8c

106~ 10d

Multiplying by % on both sides

Q| o

a
b
a:b=c:d

Hence proved.

(ii).
2a+9b _ 2c+9d
2a—-9b 2c—-9d

Solution:

2a+9b_26+9d
2a—9b 2¢c—9d

By componendo — dividendo theorem,

2a +9b+ (2a—9b) 2c¢+9d + (2c —9d)
2a +9b — (2a —9b) 2c +9d — (2c — 9d)
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2a+9b+2a—9b_26+9d+20—9d
2a+9p—2a+9b 2c+9d —2c+9d

4a _ 4c
18b 18d

Multiplying by % on both sides

Q| o

a
b
a:b=c:d

Hence proved.

(iii).

ac? + bd? B c +d3
ac2 — bd?  ¢3 - d3

Solution:

ac? + bd? 3 c3+dd
ac? —bd?  ¢3—d3

By componendo — dividendo theorem,

ac® + bd* + (ac* —bd?) > +d> +(c* - d?)
ac? + bd? — (ac? — bd?) 3 +d3 - (c3—d3)

acz+bd2+acz—bd2_c3+d3+c3—d3
ac2+bd? —ac?2+bd? c3+d3—c3+d3

2ac? 3 2c3
2bd?  2d3
ac? 3 c3
bd?  2d3

2
Multiplying by i—z on both sides

Q| o

a
b
a:b=c:d

Hence proved.
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(iv).
a’c + b%d B ac® + bd?
a’c — b2d  ac? — bd?

Solution:

a’c + b%d 3 ac? + bd?
a’c — b%2d  ac? — bd?

By componendo — dividendo theorem,

a’c +b*d + (a®c —b*d) _ac® + bd* + (ac® — bd?)
a’c + b2d — (a%c — b2d)  ac? + bd? — (ac? — bd?)

a’c + b%*d + a*c — b?d B ac? + bd? + ac? — bd?
a?c + b2d — a?c + b2d ~ ac? + bd? — ac? + bd?

2a’c  2ac?

2b2d ~ 2bd?
a’c B ac?
b2d  bd?

Multiplying by % on both sides

Q| o

a
b
a:b=c:d

Hence proved.

)
pa+qb pc+qd

pa—qb pc—qd

Solution:

pa+qb pc+qd
pa—qb pc—qd

By componendo — dividendo theorem,

pa+qb+ (pa—qb) pc+qd+ (pc—qd)
pa+qb—(pa—qb)_ pc +qd —pc + qd
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pa+qb+pa—qb pc+qd+pc—qd

pa+qb—pa+qb_pc+qd—pc+qd

2pa _ 2pc
2gb  2qd

pa _ pc
qgb qd

Multiplying by % on both sides

Q| a

a
b
a:b=c:d

Hence proved.

(vi).
a+b+c+d_a—b+c—d

a+b—c—-d a-b-c+d

Solution:

a+b+c+d_a—b+c—d
a+b—c—d a—-b—-c+d

By componendo — dividendo theorem,

at+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+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

2a+2b_2a—2b
2c+2d 2c—2d
2(a+b)_2(a—b)
2c+d) 2(c—d)

a+b_a—b
c+d c¢c—d
Or,
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a+b_c+d
a—b c—d

By componendo — dividendo theorem,

at+b+(a—-b) c+d+(c—d)
a+b+(a-b) c+d—(c—d)

a+b+a—b_c+d+c—d
a+b—a+b c+d—-c+d

2a_Zc
2b  2d
a_c
b d
a:b=c:d

Hence proved.

(vii).
2a+3b+2c+3d_2a—3b+2c—3d
2a+3b—2c—3d 2a—-3b-2c+3d

Solution:

2a+3b+2c+3d_2a—3b+2c—3d
2a+3b—2c—3d 2a—3b—2c+3d

By componendo — dividendo theorem,

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

2a+3b+20+3d+2a+3b—2c—3d_2a—3b—26—3d+2a—3b—2c+3d
2a+3b+2c+3d—-2a—3b+2c+3d 2a—3b—2c—3d—2a+3b+2c—3d

4a + 6b _ 4q — 6b
4c + 6d 4c—6d
2(2a +3b) _ 2(2a — 3b)
2(2c+3d)  2(2c —3d)

(2a + 3b) B (2a — 3b)
(2c+3d) (2c —3d)
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Or,

2a+3b_2c+3d
2a—3b 2c—3d

By componendo — dividendo theorem,

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

2a+3b+2a—3b_26+3d+20—3d
2a+3b—2a+3b 2c+3d—2c+3d

4a_4c
6b 6d

Multiplying by % on both sides

Q| 0

a
b
a:b=c:d

Hence proved.

(viii).
a? + b? _ac+bd
a?—b2 ac-bd

Solution:

a2+b2_ac+bd
a2 —b2 ac—bd

By componendo — dividendo theorem,

a’ +b*+ (a® —b*) _ac+bd + (ac — bd)
a2 +b% — (a? — b?) ac+ bd — (ac — bd)

a2+b2+a2—b2_ac+bd+ac—bd
a?+b2—a2+b%2 ac+bd—ac+ bd

2a? _ 2ac
2b2  2bd
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a’ ac

b?>  bd
Multiplying by g on both sides

Q| o

a
b
a:b=c:d

Hence proved.

2. Using theorem of componendo-dividendo

x+2y+x+22 f _ 4yz

(i). Find the value of ,
x-2y x-2z y+z

Solution:

Since,
4yz /
x= y+z —®
_ (2y)(2z)
X = —

y+z

X 2z

2y y+z
By componendo — dividendo theorem,

x+2y 2z+(y+z)
x—2y 2z—(y+2z)

x+2y 2z+y+z
x—2y 2z2—y-—z

x+2y 3z+y
x—2y z—y

1)
Again from eq(i), we have

X 2y

Zz=y+z
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x+2z 2y+(y+2z)
x—2z 2y—(y+2)

x+2z 2y+y+z
x—2z 2y—y+z

x+2z 3y+z
x—2z y+z

_ (i)
Adding eq(ii) & eq(iii)

x+ 2y x+22_32+y+3y+z

+ =
xX—2y x—2z z-—Yy y+z

x+2y+x+22_32+y+ 3y+z
x—2y x—2z z—y —(z—Y)

x+2y+x+22_3z+y 3y +z
x—2y x—2z z—y z—Yy

x+2y x+2z 3z4+y-3y—z

+ =
x—2y x-—2z zZ—=y

x+2y+x+22_22—2y
x—2y x—2z zZ-—y

x+2y+x+22_2(z—y)
x—2y x—2z z—Y

x+2y+x+22_
x—2y x—2z

.s . +5n  m+5p . __ 10np
(ii). Find the value oi’"m—_ ity M=
Solution:

Since,
10n
o —
(5n)(2p)
m=———
n+p
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By componendo — dividendo theorem,

m+5n_ (2p+ (n+p))
m—-5n  2p—(n+p)

m+5n_ 2Zp+n+p
m—-5n 2p—n-—p

m+5n 3p+n
m—-5n p-n

Again from eq(i), we have

m 2n

5p n+p

S (1))

By componendo — dividendo theorem,

m+5p 2n+ (n+p)
m—5p 2n—(n+p)

m+5p 2n+n+p
m—5p 2n—-n-—p

m+5p 3n+p

m—5 n-—p

Adding eq(ii) & eq(iii)

m+5n m+5 3p+n
+ PPy

(iii)

3n+p

m—-51n m-5p p-n

_3p+n

n—p
3n+p

iy

_3p+n

—(p—n)
3n+p

=

p—n

_3p+n—-3n-p

p—n
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_2p—12n
=
_2p—mn
p—n
m+5n m+5p 2
m—-5n m-—5p
coon e -6 +6b 12ab
(iii). Find the value 01;62 - i—ﬁ’ ifx= a_ab.
Solution:
Since,
12ab )
x= a—>b —®
(2b)(6a)
X =—
a—>b
X 2b
6a a—b>b

By componendo — dividendo theorem,

x—6a_2b—(a—b)
x+6b 2b+ (a—Db)

x+6a_2b—a+b
x—6b 2b+a-—b

x+6a_3b—a
x—6b a+b

S (1))
Again from eq(i)

X 2a
6b a—b»b

x+6b_2a+(a—b)
x—6b 2a—(a—>b)

x+6b_2a+a—b
x—6b 2a—a+b
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x+6b_3a—b
x—6b a+b

(iii)
Subtracting eq(ii) & eq(iii)

x + 6a x+6b_3b—a 3a+b
x—6b x—6b a+b a+b

_3b—a—3a—b
N a+b
_4b—4a

" a+b
_4(b—a)

" a+b

. . x-3 x+3z . 3yz
(iv). Find the value of —2 — =2 jf x = 2%
x+3y x-3z y-z

Solution:

3yz
y—z

X =

S ()

X z
3y_y—z

By componendo — dividendo theorem,

x—3y z—(y—2)
x+3y z+(y—2)

x—=3y z—y+z

x+3y z+y-—z

x—3y 2z—y

x+ 3y N y — @

Again from eq(i),

x Y
3z y—z

By componendo — dividendo theorem,
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x+3z y+(y—2z)
x—3z y-(y—2)

x+3z y+y-—z

x—3z y—-y+z

x+3z 2y—z

x—3z  z —— (D
Subtracting eq(ii) & eq(iii),

x—3y x+3z 2z—-y 2y—z

x+3y x—3z y z

_zQ2z—-y) —yQy —z)
- =

272 —yz -2y’ +yz

vz
3 2z% — 2y?
= v
_2(z" —y*)
yz
: -3 +3q . 6
(v). Find the value ofﬁ + z—3Z’ if s = ﬁ_
Solution:
6
s= Tl o)
R CIIC)
p—q
S _ Zq
3p p—q

By componendo — dividendo theorem,

s—3p_29-(—q)
s+3p 2q+(—q)
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s—3p_2q—p+q
s+3p 2¢g+p—-gq

s—=3p 3q-p .
= (i)

s+ 3p p+q

Again from eq(ii),

s 2p

3 p—q

s+3¢_2p+(-q)

s—3q 2p—(p—q)

s+3q 2p+p-—q

s—3q 2p—-p+gq

s+3q:3p—q (i)

s—3q p+q

Adding eq(i) & eq(ii)

s—3p+s+3q_3q—p 3p—q
s+ 3p s—3q_p+q p+q

_3qa—-p+3p—4¢
pta

_2p+2q
p+tq

=2(29+q)
p+q

=2

. (x-2)2-(x-4)* _ 12
(vi). Solve 29’ - 13

Solution:

(x—2)?—(x—4)? 12
(x—2)2+(x—4)2 13

By componendo — dividendo theorem,

Composed by: Maryam Jabeen Page 13




MATHEMATICS(Science) Unit # 3 VARIATIONS Page no. 62-63
Class 10" EXERCISE 3.4

(=2 -(x—-9*+((x=2)*+(x—-4») 12+13
(x—2)22—(x—4)2—((x—2)2+ (x—4)?) 12-13

(x=2?—(x—4)?+(x—-2)*+(x—4)°* 25
(x—2)2—(x—4)2-(x—22—-(x—4)? -1

2(x — 2)?

G-

(x—2)?
G 25
(x —2)?

(x —4)?

Taking square root on both sides

= (5)

_2
-

Y2 _ g
—2- 1t
-2 c x—2_ .
x—4_ | x—4
x—2=5x—-4) ; x—2=-5(x—4)
x—2=5x—-20 ; x—2=-5x+20
x—5x=-20+4+2 ; x+5x=20+2
—4x = —18 ; 6x = 22
_—18 _22
x—_4 ) X =
_9 _11
x—2 ; x—3

So, solution set is {3, %}

(vii). Solve Yo r2Hx*-2
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Solution:

Va2 +2+Vx2 -2
Va2 +2—Vx2 -2

By componendo — dividendo theorem,

Va2 +24+Vx2 -2+ (Va2 +2-Vx2-2) 2+1
VxZ+2+Vx2—2—-(Vx2+2-vVx2-2) 2-1

Va2 + 24+ Va2 —24+Vx2 +2-Vx2 -2 3
VxZ+2+Vx2—2—-Vx2+2+Vx2-2 1

2Vx2+2
2Vx2 -2

Vx2 +2

x2 -2

=3

Taking square on both sides

VT ¥ 2\
() -or
P
x*+2

=9
x2 -2

x2+2=9(x*-2)
x?+2=9x?-18
x?—9x? =-18-2
—8x%2 = -20

—20
2 T —
A"

2

5
XT3

Taking square root on both sides
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e 5
xc= |z
2
E
YEE R

. . 5 . . . 5.
Since solution x = + \/; does not satisfy the given equation, so x = + \/; 1s an extraneous root.

. . 5
Solution set is {x = + \/; Extraneous root, @}

(viii). Solye Y82 vxip? 1
’ Vx2+8p2+/x2—p? 3

Solution:

Jx% +8p2 —/x2 — p? 1

Jx%+8p% 4+ /x2 —p2 3

By componendo — dividendo theorem,

Jx2% 4+ 8p2% — \/x2 — p? + (x2 + 8p? + /x% — p?) -~ L
Vx? +8p? — Jx2 —p? — (Jx? + 8p% +/x2 —p2) 3
\/x2+8p2—\/x2—'p2+\/x2+8p2+\/x2—p2_1+3
Jx%+8p% —[x2 —p2—[x2+8p2—/x2—p2 1-3
24/x* +8p* 4

) xz_pz_—_z

NCELT
Nrz2=rs

Taking square on both sides

(\/xz + 8p2>2 _ (2)2
=
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x? + 8p?
X2 — p? =

x? + 8p? = 4(x? — p?)
x% + 8p? = 4x? — 4p?
x% — 4x? = —4p? — 8p?

—3x?% = —12p?

x* = (2p)?

Taking square root on both sides

vx? =4/(2p)?
x=x2p
So, solution set is {2p, —2p}

. (x+5)3-(x-3)3 _ 13
(ix). Solve i3 14
Solution:

(x+5)0°—-(x—-3°+((x+5°+x—-3)°) 13+14
(x+5)3—-(x—-33—-((x+5)3+(x—-3)3 13-14

(x+5)°—(x—=3P°+(x+5°+(x—-3)° 27
(x+53—(x—-3)3-(x+53-(x-3)3 -1

2(x+5)3% 27

—2(x-3)?° -1
(x +5)3
G-

(x +5)3 5
CEDEA
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Taking cube root on both sides

s|(x+5)°
oV

x+5_3
x—3

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

_—14
A
x=17

So, solution set is {7}
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