Exercise 3.4

1. Prove thata:b=c:d,if
4a+5b __ 4c+5d

(® 4a-5b  4c—5d
4a+5b _ 4c+5d

- Solution: g v
- 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
10b - 10d
a_ ¢
b d

Hence =a:b=c:d proved

2a+9b _ 2c+9d

(ii) 2a-9b  2¢-9d
2a+9b _ 2c+9d

BON0N: © o Tood
~ By componendo — dividendo theorem
(2a+9b)+(2a-9b) _ (2c+9d)+(2c~9d)
(2a+9b)~-(2a-9b)  (2¢+9d)—(2c—9d)
2a+9b+2a—-9b __ 2c¢+9d+2c-9d
2a+9b-2a+9b  2c+9d-2c+9d
_ta_ _ 4
18b  18d
a AN, c
> |
Aence =a:b=c:d . proved

ans ac’+bd?  A+d®
(i) bl — O 2
poe ac*+bd* _ 3+d°
Solution: | e
By componendo — dividendo theorem
(ac?+bd®)+(ac?-bd?)  (c3+d3)+(c3-d3)

(ac2+bd?)-(ac2-bd?) ~ (c3+d3)-(c3-d3)

& studyplusplus.com | 5



ac?+bd?+act-bd? _ S+d34c3-a8

ac?+bd%-ac? T 34+d3-c3+d3
2ac?  2¢3 d?
2 248 (Multiplying by ;f)
St
b d
Hence =a:b=c:d proved

(iv) a’c+b%d _ ac’+bd?
a’c-b%d  ac2-pd?

a’c+b*d _ ac®+bd?
aZc-bid ac%-bd?
- By componendo — dlvidendo theorem
(a%c+b?d)+(a%c-b2d) _ (ac?+bd?)+(ac?-bd?)
(a?c+b?d)-(a2c-b%d)  (ac?+bd2)-(ac’-bd?)

Solution:

a’c+b?d+a*c-b%d _ a?c+bd?+ac?-bd?
a’c+b?d-a%c+b%?d  ac?+bd?—ac?+bd?

2a%*c _ 2ac?

2b2d ~ 2bd? &
e

a’c _ ac?

b%d  bd?

axac  (ac)c

bxbd ~ (bd)d

a Ll

b d

Hence =a:b=c:d proved

(v) pa+tqb:pa-qb=pc+qd:pc-qd
Solution: ra+qb:pa-qb=opc+ qd : pc—qd
pa+pb pc+qd
pa—pb pc-—qd
By componendo — dividendo theorem

(pa+qb)+(Pq-gb) _ (pa+qb)+(pa-qb)
(pa+qb)-(pa-qb)  (pa+qb)-(pa-qb)

pat+qb+pa-qb pc+qd-1-pc—qd
pat+qb-pat+qb  pc+qd-pc+qd
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2pa 2pc

2qb 2qd

pa _ pc
gb  qd
8k

b d
Hence =a:b=c:d proved
a+b+c+d __ a-b+c—d

a+b—c-d i a-b-c+d

(vi)

a+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)
(a+b+c+d)-(a+b-c—-d) (a—bfc—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 2¢-2d
a+b e a,—b_

c+d c-d

Again by componendo — dividendo theorem
a+b+a-b _ c+d+c-d

a+b-a+b i ct+d—c+d

Solution:

2a _ 2

2b  2d

g__C

b d -
Hence =a:b=c:d proved
2a+3b+2c+3d _ 2a-3b+ 2c—-3d

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

(vii)

2a+3b+26+3d__2a—3b+2c—3d
2a+3b—2c—3d-2a—3ba2c+3d

Solution:

By componendo — dividendo theorem
2a +3b + 2c+3d+2a+3b-2c-3d __ 2a-3b+2c-3d+2a-3b-2c+3d

2a + 3d + 2c+3d-2a-3b+2c-3d  2a-3b+2c-3d-2a+3b-2c-3d
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- 4d4a+6b _ 4a-6b
" 4c+6d  4c—6b
2(2a +3b) _ 2(2a-3b)
2(2c+3d)  2(2c-3d)
2a+3b _ 2a-3b
2c+3d  2c-3d

Again by componendo — dividendo theorem
2a +3b +2a~-3b _ 2c +3d + 2¢-3d

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

4_a__4c
6b  6d
a_c
. b d
Hence =a:b=c:d proved

(vili) a’ +b* _ ac+bd
a2-b2 ~ ac-bd

a’? +b* _ ac+ bd
a?-b®  ac-bd
By componendo — dividendo theorem
a+ b+ a® - b? _ ac+bd +ac-bd
a? + b2 -a?+b%2 ~ ac+bd-ac +bd

Solution:

2a* _ 2ac

2b2 ~ 2bd

a*? _ ac
b2 bd
axa _ axc
bxb  bxd

a c

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

2.  Using theorem of componendo-dividendo.
(i) Find the value of 2722 4 X*22 if 4yz

gar

x-2y x-2z' y+z
Solution:  x = 2%
y+z

ol 2y(2z)

- y+z
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- (i)

x-' 2z
—_—
2y y+z

By componendo — dividendo theorem

x+2y 2z+y+z
x-2y . 2z-y-z
x+2y 3z+y
2 o BEE BEN R AR SEE mEs see ® (i)

X—zy z-y :

4z

Now Xx = X
y+z

2z(2y)
y +z
x 2y

2z y+z

Again by componendo — dividendo theorem

x+2z _2y+y+z
x—-2z 2y—-y—2z

x+2 3y+z .
y = y sss BEe sEs ERE BEE SmE WEe B (Ii)

x -2y y—z
By adding (i)and (ii), we get

x+2y x4;2y_33+y+3y+z
x-2y x-2y z-=y y-z
_3z+y_3y+z
zZ=y z-y

- 3z2+y-3y-z
zZ=)y
2z -2y
ok
- 2(z-y)

(z-y
— 3 ")
5
R g B ifm=

X = m +
Find the value of ——— Ve
10np i

Solution: m=— :

_ (5n)(2p)
T n%p
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m 2p

5n n+p

By componendo — d:videndo theorem
m+5n _ Zp+n+p

m - 5n 2p-n-p

VL . RPSRERT Y -

Agaom by componendo — dividendo theorem
m+5p 2n+n+p

m-5p 2Zn-n-p

.. (i)

m-f-Sp'_'. 3p+n+3n+p

m - 5p p—n 3n-p
3p+n_ 3p+n

p—-n p—n
. IPER= 3n—-p
— -
E 2p—-2n‘
- g
__ 2(p—n)
(p—n)
T
: x-6a x+6b 12ab
i ifx =
(iii) Find the va;lzui of AR T s
" 5 o a
Solution:  x=—
, = (60)(2b)
a-b
x _ 2b
6a  a-b
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By componendo — dividendo theorem

X=0. 2b—a+b .
x+6a b+\a:-_§\
3b-a |
= \ ;I.. MER SRE SR8 FRE AR BEN # (i)
b+a
N 12ab
Now, xX=
a-b
x_2a
6b a-b

Again by componendo — dividendo theorem
x+6b _ 2a+a-b

x-6a 2a-a+b
3a-b
a+b

el e (i)

By subtracting (ii)from (i), we get
x-6a x+6b _ 3b-a 3a-b

x+6a x~-6b  b+a  a+b
__3b-a-3a+b
N a+b
__ 4b-4a -
" a+b _ 2
x-6a x-6b _ 4(b-a)
x+6a :— x+6b  a+b
(iv) Find the value of T% — “13% if x = 2
Solution: x =z
y—z
X z
3y y-z

By componendo — dividendo theorem
X=3y _ z-y+z

x+3y zZ+y—2

. 2z—-
= ol RS g WGP (|

y
. .
Now X =775
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' x y

— —, —

3z y-z

Again by componendo — dividendo theorem
x+3z _ yty-z
x-3y y-y+z

== 2);" TPV RN, T,

By subtracting (ii)from (i), we get
x-3y x+3z Zz;i-y .
x+3y x-3z y z

z(2z-y)-y(2y-z)
yz
2z2-yz-2y% +yz
yz

2z2-2y?

yz
_2¢%y*)
yz

I

-

. s-3 +3c
(v)  Find the value of —= 4 =1 jf 5 = o4
x+3p s-3q -q.

Solution: s=%24

p—q N
s = Gp@Y)
P—q
S _ 29
3p  p-q

By componendo — dividendo theorem
s-3p _ 2q-p+q .
iy s+3p 2q+p—q

) 3q-p o
Sy s (i)

6pq
pP—q

Now s =
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S 2
3q P—q
Again by componendo — dtvidendo theorem
s+3q 2p+q—q
s-3q  2p-p+q
3p-
=2 e (1D
p+q.
By adding (i)and (ii), we get
$530 . gup . PeD S0
s+3p s-3p q+p p+q
__ 3q-p+3p—q
p+q
_ 2p+2q
ptq

A 2(p+q)
(p+q)

=2

. (x-2)2-(x-4)% 12

(vi) Solve —2) et (r—2)? =

Solution: By componendo — dividendo theorem
(x—2)%—(x—-4)2+(x~2)%+(x-4)®> _ 12+13
(x—2)2-(x-4)2—(x-2)%—(x-4)2  12-13
2(x-2)> ©_ 25 |
-2(x—4)2 =

3\

(x-2)?

O = 25

Taking square root on both sides, we get

——-=£5
when 2 =5 when 22 = -5
x—4, X~
X—2=5x-20 xX-2=-5x420
X—5x=-20+2 x+38x=20+2
—4x = —18 ox =
-18 o2
X = — X = —
-4 6
32 _11
2 i §
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Solution set = {9 “}
olution set = 2,3

Vai+2 +Vx2-2 >
Vx242-x2-2

Solution: By componendo — dividendo theorem
VxZ+2 + Vx2-2 + Vx242-Vx2-2. _ 2+1

(vii) Soive

VxZi2 T 2-1
2Vx*4+2 3
2Vx2-2 1
VxZ+2
Jxi-2
x4+2 : :
" e (by squaring).

x4 42 =9(x%-2)
x2 +2=9x%-18
x2+2'2~-18—-2
—8x% = =20
x2 = — 22

-8
5.
2

2:

b4

<
x=x J% (extraneous root)

Hence solutionset = {} or®
Vx2+8p2— \[xZ-p2 o
JaZ+8pZ + JxE-pZ 3

By componendo — dividendo theorem
JxZ+8pt - xZ-pZ+ JxZ+8pt+ JxZ-p% _ 143
Jx2+8pP— JxE—pi- JaZ+op?-Yxi-p?  1-3

~ (viii) Solve

2\)x2+8pz - _:l__
il /xi.-pz -2
sz-i-ﬂpi :
——— = 2'(by squaring)
sz—pi '
x*+8p% _
x2-p? 4

x* + 8p* = 4(x* - p?)
x? + 8p? = 4x% — 4p?
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x% — 4x* = —4p* — 8p?
—3x? = —12p?
y xZ - 4pl
(Taking square root on both sides)
- x=142p
Hence sclution set = {2p,—2p’}
(x+5)3-(x-3)3 _ 13
(x+5)3+(x-3)3 ~ 14
Solution: By componendo — dividendo theorem
(x+5)3—(x-3)3+(x+5)3+(x-3)% _ 13+14
(x+5)3—(x-3)3-(x+5)2-(x~3)3 ~ 13-14

(ix) Solve

2(x+5)% _ 27

“2(x-3)3 1

(x+5)%
=<9 27
xX+5 3

&) =@

Taking cube root on both sides
xX+5

x-3 7
x+5=3(x-3)
x+5=3x-9
x—3x=-9-5
—2x = —14

¥ o 2R

T -2

xXxX=17

Hence solution set = {7)
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