EXERCISE 3.4

Q.1 Prove that a:b =c:d,if
0 4a+5b=4c+5d

4a—-5b 4dc-5d

2a+9b 2c+9d

2a-9b  2c-9d

act+bd? c3+d?

acz—bd? c3—d3

a’c+b2d ac?+bd?

a2c—b2d  acz—bd?

(v) pa+gb : pa—gb=pc+qd : pc—qd
atb+c+d a-b+c-d

(ii)

(iii)

(iv)

(vi) =
atb-c—-d a-b-c+d
(vii) 2a+3b+2c+3d _ 2a—3b+2c—3d
2a+3b-2c—3d 2a-3b-2c+3d
oo a%4+b%? ac+bd
(viii) =
az2—b? ac—-bd
Solutions:
M 4a+5b dc+5d
Y 4a-5b  4c-5d
Solution:
da+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+,56+4a—,§b/_ 4C}5ﬁ/+4c—,5tf
44 +5b— 46 +5b  4€ +5d— 4€ +5d
8a 8¢
10b 10d

By multiplying both sides by g

36 £ 0 )0 e

£ b g ud

a ¢
. = a:b=c:dHence proved
o«



2a+9b  2¢+9d
2a-9b  2¢-9d
Solution:
2a+9b 2c+9d
209  2c-9d
By componendo - dividendo theorem
'211+9b)+(2a—9b) _(2c+9d)+(2c-9d)
(20+9b)—(2a-9b)  (2c+9d)—(2c-9d)
2a+%+2a—9b/ B 2c+9(f+2c—9(1/
26 +9b- 24 +9b  2€+9d - 2€ +9d
da  4c
18b  18d

(i1)

Multplying both sides by %

B Ay _ Ao K

A 8o Wd A

a_c¢
b d
=5 a:b=c:d

Hence proved
act+bd* -¢+d°

() acz—bd? ¢3—d3
Solution:

ac2+ bd?*> c*+dd

—bd? c3-d?

By componendo — dividendo theorem
(ac?+ bd?) + (ac2-bd?) B (c3+d3)+(c3—d?)

(ac?+bd?)—(ac2-bd?)  (c3+d3)—(c2~d3)
ac2+bd{+acz—bd{_c3+,d’f+c3—ﬂ’j
ﬁ({+bd2—;zc’f+bd2 Hrdi- a3

far_fo

Zbd>  Zd3

A

bd?  d.d?

2

d
Multiplying both sides by -
C

A _
o

_eft A
dd? of

o,
b,d’f

a_c¢
b d
= a:b=c:d Hence proved
: azc+b3d ac?+bd?
(iv) =
2c—b2d acz-bd?
Solution:

a?c+b2d _ ac?+bd?

a2c—b2d  acz—bd?

By componendo — dividendo theorem
(a%c+b2d)+(a2c—b2d) (ac?+bd?)+(acz—bd?)
(a2c+b2d)—(a2c—b2d)  (ac?+bd?)—(ac?—bd?)

aZc+ pd +a2c - p2d - ac?+ bd? + ac?— bd?

22€ +b2d— 22€ +b2d  acf +bd?— ac? +bd?
Zazc B Za02
Zv2d  Zbd?
a.dc ac.C

b.bd bdd

bd
Multiplying both sides by —

aﬂébcfbtf;rfc
b)a(f“((,ﬂ(b(fd

a_c
b d
= a:b=c:d Hence proved

(v) pa+qb:pa-qb=pc+qd:pc-qd
Solution:
pa+qgb:pa-gb=pc+qd:pc—qd
OR
pa+qb pc+qd

pa—-gb pc-qd

By componendo- dividendo theorem
(pa+qb)+(pa—qb) _(pe+qd)+(pe -qd)
(pa+qb)=(pa—gb) (pc+qd)-(pc—qd)
pa -+ }]{{ +pa— }}t{ _pet }1(( +pc— qd/

J)K-k qb - P{Jrql) - P(i qd—y( +qd




_2&1 ~ 2pe
qut‘ - Jl/_ﬂqd
pa _ pc
4 qd

Multiplying both sides by 4
p

a_c
b d
= a:b=c:d Hence proved

a+b+c+d a-b+c-d
a+b-c—-d a-b-c+d
Solution:

at+b+c+d a-b+c—d

a+b—c—d a-b—c+d

By componendo dividendo theorem
(a+b+c+d)+(a+b—c—d) (a—b+c—d)+{a—b—c+d)

(vi)

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

atb+l+drarb—f—-d a-brf-d+a-b-g+d
A+B+ctd—A—b+etd A—Bre—d—4+B+e—d
2a+2b  2a-2b
2c+2d  2c—2d

Z(a+b) Z(a-b)

Z(c+d) Z(c—d)
By alternendo theorem
a+b c+d
a-b c—d

Again by componendo— dividendo theorem
(a+b)+(a=b) (c+d)+(c—d)
(a+b)—(a=b) (c—d)—(c—d)

E[+){-l-a—}.{:C+f{+C—fr
/(.;hﬂ;(-ph x./-kd—;:/-i-d
Za_,z_(c . a_c — a:b=c:d

—

?b - }{E b d

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+3d)—(2a+3b—2c—3d)

 (2a-3b+2c-3d)+(2a—-3b—2c+3d)

(2a—3b+2c—3d)—(2a—-3b—2c+3d)

23+3b+,2€+}{l/+2a+3b—,2{—}(1/

24 + 38 +2c+3d— 24 — 36 +2c+3d
~2a-3b+2€ - 3d +2a-3b— 2¢ + 3d
~ 24— 36 +2c—3d— 26 + 36 +2c—3d

4a+6b da—6b

dc+6d 4c—6d
By alternando theorem
4a+06b 4dc+6d
4a—6b 4c—-6d
Again by componendo—-dividendo theorem
(4a+6b)+(4a—6b) (4c+6d)+(4c—6d)

(4a+6b)—(4a—6b) (4c+6d)—(4c—6d)

da+ 68 +4a— 66 dc+ o +4c— 6d
48 +6b— 46 +6b 4 +6d- 4 +6d
8a 8¢

12b  12d

(vii)

. 2
Multiplying both sides by 18—

fa M Ee
Vb g g M
a_c
b d

= a:d=c:d Hence proved

az+b? ac+bd
a’~b?  ac-bd
Solution:

a2+b?  ac+bd

(viii)

a2—-b? ac-bd
By componendo - dividendo theorem



(@2 £07)+(a2-b2)  (ac+bd)+ (ac—bd)

(a2 +Db2) = (a2=b2) (uc+bd)—('ac—lul)

a?+ b +a2-b?  ac+ b +ac— bd
a2 +b2— a? b2 x( +bd -~ ;'16 +bd
22 Zac

b2 2bd
a.a _ ac
ba bd

Multiplying both sides by "—"

T

A Ba A Bd

a_c
b d
= a:b=c:d Hence proved

Q.2 Use componendo—-dividendo theorem
to find the values of the following.
(1) Find the value of

X+ 2y +x+22 if x= dyz
x-2y x-2z y+2Z
Solution: X = by (i)
y+7

Dividing the equation (1) by “2y”

x  dyz

oy (y+z).2y

x 2z

2y y+z

By componendo — dividendo theorem
Xx+2y 22+(y+2z)
x=2y 2z—(y+z)

X+2y 2z+y+z

x—2y 27-y-—-72
x+2y 3z+y
X=2y Z-Y

Now dividing the eq (i) by “2z”

x  dyz
27z (y+z).2z
x 2y

2z y+z

By componendo — dividendo theorem
x+2z 2y+(y+z)
x=2z 2y—(y+z)

X+2z 2y+y+z

XxX—2z 2y—-y-z
x+2z 3y+z

Xx—2z y-z
Adding eq. (i1) and (ii1)
x+2y+x+22 :3z+y+3y+z

Xx—=2y x-2z z-y y-—-t

3z+y +3)/+z

~1(y-z) y-z

—1(32+y)+3y+z
y—z y—z

-3z—-y+3y+z
y—z

2y -2z

= -

x+2y+x+2z _

=2
X—=2y x-2z
(i1) Find the value of
m+5Sn m+5
+ p! if m= 10np
m-5n m-S5p n+p
Solution: m = ﬂlﬂ ................. (1)
n+p

Dividing equation (i) by “S5n”
m _ 10np
Sn (n+p)sn

m _ 2p

Sn n+p



By componendo - dividendo theorem
m+5n_ 2p+(n+p)
2p—(n+p)

m+3n _ 2p+n+p

m->n

m-3n 2p-n-p

m+35n  3p+n

e o (i1)

m-5n p-n
Now, dividing equation (i) by “5p”

m _ 10np

5p (n+p)Sp

m _ 2n

Sp n+p

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 _ < " SO (ii1)

m—-5p n-p

Adding equation (ii) and (iii)

m+5n+m+5p:3p+n+3n+p
m-5n m-5p p-n n-p
3p+n +3n+p
—-1(n-p) n-p
—(3P+n)+3n+p
n—-p n—p
=3p—-n+3n+p

n-=p
_2n-2p

n-p

m -+ 5n ’_m-l—Sp _

m—5n

m —5p

(iii)  Find the value of

x—(m_x+6b P 12ab
X+6a x-06b a-b
Solution: x= Ral e (i)
a—b
Dividing equation (i) by 6a
x _ 12ab
% (a_bia
x, _ 2b
a_ a—b

By componendo— dividendo theorem
x+ 6a _ 2b+(a—b)
x—6a 2b—(a-b)
x+6a 2b+a-b
x—6a 2b—a+b
x+6a a+b
x—6a 3b-a
By invertendo theorem
X=6a _3b-a
x+6a a+b
Now, dividing the equation (i) by 6b.
x _ 12ab
6b (a—b).6b

5¢ 2a

6_b_a—b

By componendo- dividendo theorem

x+6b _2a+(a—b)
x=6b 2a—(a-b)
x+6b 2a+a-b
x—6b 2a—a+b
x+6b 3a-b
x—6b a+b
Subtracting equation (iii) from (ii)
x—6a _X+6b _3b—a 3a-b
x+6a x—6b a+b B a+b
(31)—(1)—(30—1))
a+b
_3b—a-3a+b

a+b



_db—4a

a+b
B 4 (b - a)
B (a+b)
(iv) Find the value of

X-3y x+3z dyz
- ,if x=
X+3y x-3z y-—z
Solution: x = W2 (1)
y—z2
Dividing equation (i) by “3y”
X 3yz
3y (y-z)3y
X _ z
3y - y—2
By componendo - dividendo theorem
X +3y _z+(y—2)
x—3y z—(y—z)
x+3y _F+y—£
x =3y - z—y+z
X+3y vy
X =3y - 22—y
By invertendo theorem
XTIy _22Y (if)
X +3y y
Now dividing equation (1) by “3z”
X _ 3yz
3z (y-z)3z
x_ Y
3z y—2
By componendo-dividendo theorem
x+3z y+(y-2)
x—3z y—(y-z)
x+3z  y+ty-—z
x-37 }{—/Jrz
A3 _2YTE (iii)
x—3z z

Subtracting equation (iii) from (ii)
x~3y_x+3z_2z—y_2y—z

x+3y x-=3z y 4

_22z-y)-y(2y-2)
¥z

2oy

_ 2Z2_2y2 _ 2(22‘—_))2)

¥z ¥z
(v) Find the value of
s—3p +s+i’sq f s= 6pq
s+3p s-3q P—q
Solution:
s=0P4 (i)
P—4
Dividing equation (i) by “3P”
s 6pg
3p (p—q)3p
S 29
3p pP—q

By componendo—dividendo theorem
s+3p _ 2q+(p-q)
s=3p 29-(p-q)
s+3p _2q+p-—gq

s=3p 2q-p+gq

s+3p  p+q
s=3p - 3g-p
By invertendo theorem
$=3p _3a=p (i)
s+3p  p+gq

Now dividing equation (i) by “3q”

5 zﬁ/!’ﬂ/

39 (p-q) B4
s 2p
3¢ p-q
By componendo - dividendo theorem
s+3qg _ 2p+(p-q)
s—13q B 2;)—(,')—(;)
s+3q 2p+p-gq

s=3q 2p-p+g



s+3q 3p—ygq

B 3g p+g
Adding equation (ii) and (111)

§—35 s s+3q _ 3g-p + 3p—¢q

s+3p s-3q¢ p+gq pP+q

$=3p s+3g_34-p+3p=g
s+3p s-3¢q (p+q)
ﬂ+s+3q =2p+2q
s+3p s-3¢q (p+q)

s=3p  s+3q ZW
s+3p B 3q M

s—3p+s+3q _ 9
s+3p s-3q
—2V2_(x—d4)2
vi)  Solve XZ2)-(x-4)? 12
(x—2)2+(x-4)2 13

Solution:
(x-2)2=(x-4)> 12
(x-2)2+(x—4)2 13
By componendo-dividendo theorem

[(t 2)2—(x-4) :|+[x 2)2+(x- 4)] 12+13

[(x—z)z 4)2 ][ (x- 22+(x-4)] 12-13

(5-2)2— }/LYT +(x- Mz 25

j}/ ~4J7 M )?

Py _ os

AZ(x-4)

(x
3] -=

Taking square root of both side

x=2Y
=+25

x—=4
x;zzﬁ
x—4

_ -2

& 2=5 or e
x—4 x—4

x—-2=5(x-4) or x-2=-5(x-4)

X_Z:SX—-ZO or X—2-_—'—5X+20

20 -2 =5%x — X or X+5x =20+2
18 = 4x or ox =22

0
29,
A 6
9 11
X=— or X
2 3

e {9 11}
2°3
V4242 2
Ve +2-x2-2 1

(vii)  Solve

Solution:
\/x2+2+\/x2—2 B 2

Vx24+2—x2-2 1
By componendo- dividendo theorem

(Ve 2+ 2=2)+(Vi+2-\2) 9y
(‘/"2+2+\/x2—2)—(Jx2+2—JxZ—z) )

VR +2+ 22 +242- T2 3
NeT2 +x2-2 - T2 +x2-2 1
22 _
-2
x2+2

x*=2
Taking square of both sides

. b4
(55] -0r

=3

2

6 +2=9

x2-2
x2+2=9(x2-2)
X242 =9x2 - 18
2+ 18 =9x2-x2

20 = 8x2

)
=—’2; = .\'2=—§-

Taking square root

Ja=t]2 o e

2 2
3.8 = {i

I

SRR



(viii)  Solve X -+bp- VX

w]»-

Solution:

\/1’+‘\p-—‘h~%p- |

\/'+\pz+m 3

By componendo-dividendo theorem
(28— e P2)+{( {2187 +2=p2) 143
(N +8p = 2=z ~{ 2482 + o= p2) 13
Je+8pr - 277 wer8p+ 2=y

Mz _\/_rz_pz_w _\/xz_pz )

,Z/,!xz+8p2 _ /2
/,2/\;):2* p?
x2+8p?

x2— p?

=2

Taking square of both sides

{ ":”8"2]2(2)2

x2— p?

x2+8p?

x2— p2
Xt + 8p? = 4(x? - p?)
X%+ 8p? = 4x2-4p?
8p? + 4p? = 4x% - x2

=4

12p? = 3x2
= 3x2 = 12p?
2 12 p?
3
X2 = 4p?
Taking square root
Jx2 =+ [ap?
x = +2p
S.S = {+2p}

5
(ix)  Solve (x+ ==
X+5

Solution:
(x+5)3—(x—3)3 13
(x+5)3+(x-3)* 14

By componendo-dividendo theorem
(x+5)3—(x-3 3]+[(x+5)3+(x—3]3]_13+14
(

[(x+5) _
[(x+5)3—(x=3)2|[ (x+5)2+(x=3)3] 13-14
(

Taking cube root

3 [JC+5T 5

x=3

(x+5)=3(x-3)
X+5=3x-9
549=3x-x
14 =2x

14



