Solution:
~(L+m)-& +(2+m)x =0, =0
— + (20 +m)x - (L+m)=0
—-[bﬁ —(2t+ m]x+(£+m}]=ﬂ'
= X'~ (2+m)x+(L+m)=0

Compare it with, we have
ax’+bx+c=0
Here a={ ,b=-(2¢{ +m),c=(¢{ +m)

_ -b+ b’ —dac
B 2a
- -(2¢t+m)t .f[—{z.¢+m}]’ -4(L)(e + m]J

e 2
(2t +m)t J{IE +m)’ —4¢(t+m)
= 2
- (2t +m) £ V4L + 4tm + m® - 47 - 4tm
2

M_[2.1‘,+m‘}:|:\‘rrljﬂ_1r
- 2

Now x

I=(2£+m}ﬂ:m

2t
=2£+2m x=2£+2m—m
- 2t
x=2£+2m 21
21 2i
~2(l+m)
Y
t+m
ot
Thus, solution set = {Lﬁ :m}

X

SOLVED EXERCISE 1.3

Q1. Solve the following equations.
(1) 2x*- 11’ -5=0
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- 11*-5=0 (i)
I.ztx’=y.ﬂunf-yz *
50 eq. (i) becomes
¥ - 1ly+5=0
2y’ - 10y -y+5=0
2y(y-5)-1(y~-5)=0
2y-1)(y-5)=0

Either 2y-1=0 or  y-5=0

y=35

2y = |
Put y=i-inf=y,w¢g:t Put  y=5inx’=y, we get
ir=l
2 x*=45
I
.J.;=1:J: JF=:|:\E
.
. 4 x=+J5
XxX=1%
2

Thus, solution set = {ijli-,:tﬁ}

(2) 2x!=9x"'-4
Solution:
2x' =9x'~4
2x' -9x" +4=0 (i)
Letxl=y, thcnx‘=)‘7
So eq. (i) becomes
2y’ -9y +4=0
2y —By-y+4=0

2y(y-4)-1(y-4)=0

(2y-1)(y-4)=0
Either 2y—-1=0 or y—-4=0
2y=1 y=4
_1
-
Puty=—;~ in x* =y, we get Putr=4inx1=y.weget
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x'=y

JF:!*IF ..I.
2

1
H=:I’:7;

Thus, solutfon set = {17'5,1-1}

@) 52w 73" -2
Sonbuation:
Sx'? = Px' 2
1 ]
5x* -Tx* +2=0 (i)
’ 1 |
Let x‘=y.thenx?=y’
So eq. (1) becomes
Sy -Ty+2=0
S5y - Sy-2y+2=0
Sy(y-1)-2(y-1)=0
Gy-2)(y-1)=0

Either S5y-2=0
- Sy=2

}'=£

5

Put }r=§in x* =y, we get

i -

X

I

W

X

- Taking power ‘4’ on both sides, we get

! 4 2 F .
xt} =|—
()0
24
! x‘_-_"

Lh

16
X =—
625

‘=4

V' =2/4

x=42

or y-1=0
y=.1

L
Puty=1in 3=y, we get

Taking power ‘4’ on both sides, we ger

/

1y
[x‘ =]
/
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Thus, solution set = —IE-,I
625

1 1
(1) x*+54=15x?
Solution;
2

x? +54 =153
b | |

x) ~15x7 +54=0 (i)

L] i
Let x? =y, Then x} =y’
S0 eq (i) becomes
y' =15y +54=0
y' -9y -6y +54=0
 ¥(y-9)-6(y-9)=0
(y-6)(y-9)=0
y-9=0 or
y=9
]
Puty=9in x’ =y, we get

Either

Rt i ==

=¥
=9

et |

X
X

Taking cube on both

We get
] k]
(-
x =729
Thus, solution set = (729, 216}

. (5) IxP+5=8x"
Solution;

Ix?+5=8x"
Ix?-8x'+5=0
x'=y=Thenx?’=
So eq. (i) becomes
3y -8y +5=0

3y -5y-3y+5=0
yQ3y-3)-103y-35)=0
(y-1)(3y-5)=0
Either y-1=0 or

(1)
Let

Jy-5=0

O
o

o O

|
Puty=6in x* =y, we get
|=
x!=y
1
x' =6
Taking cube on both
We get

Xx=216
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y=1 Jy=S5

5

!’=§-

Poty=Tinx" =y, we get

x'=y
x"' =]
|

X
orx =1

Y B
Multiplying both sides by y’, we get
y’ +3 =4y
y' -4y +3=0
y!-3y-y+3=0
y(y-3)-1(y-3)=0
. (y-1)(y-3)=0
Either ~ y-1=0 or y-3=0
y=1 y=3

Puty= ;— inx" =y, we get

Puty=1in2x’+] =y, we get Put}":iinlx1+l=y,w:gnt
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21=+‘=;I-

2% +1=1-1
2x* =0
x'=0

= x=0

Thus, solution set = (-1, 8, 1)

)
Sohvlen

x . (x-3

X X-3
— ] — = i
i s

X

XxX-3
So oq. (i) becomes

T r |
Multiplying both sides by ‘y’, we get
y' +4=4y

jr'-4y+4=‘{ll

() -2(y)(2)+(2)" =0
(y-2)'=0
= y-2=0

- t [
Puty=2in —=y,we
Y 1 ~—3 Y get

-]

!

Y

x=13

=~ |

=2

Xx—3
2(1-3)=1
Ax-6=x
2x-x=6
x=6

Thus, solution set = {6}

Vx4 1=3

2x? +1=3-1

21’#_2
x! =1
= ll=tl ]
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8. 41+141121
4x-1 dx-1 6

Solution:

4x+l+4u~l ]
4x -1 4x-1 6
4x+1 4x-1 13

+ =—____ (i)
4x -1 4x-1
4x+l_
4x -1
So eq. (i) becomes

1 13
y+—=—

y 6
Mulhplymgbothsld:sby 6y’, we get
6y’ + 6= 13y
6y — 13y +6=0
—9y -4y +6=0
Jy(2y-3)-2(2y-3)=0
By-2)2y-3)=0

Either 3y-2=10 or 2y=-3=0
Jy=2 2y =3
_ 2 3
F—E F*E
I"u.:t:',I'—gu'l-'!-l-"'-lILI Yy, we get Puty=§—in-4x+l=y,wcget
3 4x-| 2 4x-1
4x +) - Ax+1
H_I_}r 11.'«1—1_3‘r
4x+1 2 4x+1 3
ax-1 3 dx -1 E
I(4x+1)=2(4x-1) - 3(4x-1)= 2(4x+1}
12x +3=8x-2 12x -3=8x+2
12x - 8x=-2-3 12x -8x =-2+3
4x =-5 4x =5
- ind
4 4

Thus, solution set = {:': %}

9 :ua_x+'n_l
] x+a x-a 12

-t
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X—2 x+a 1] :
! - (IJ
x+a x-a |2
X—8
Let ———
X+a ¥
" S0 eq (i) becomes
o 1T
y 12
Multiplying both sides by 12y, we get
12y’ -12=17y

12y' =Ty-12=0
12y° —16y+9y-12=0 "
4y(3y-4)+3(3y-4)=0

Either 4y+3=0 or Jy-4=0

dy=-3 3y=4
__3 2
?*-I F-3
Put=}f—§'in x‘a=}',w=g=t Put=}'-—£in N =y, we get
X+a . 3 x+a
X-a Xx—a _
x+a x+a_y
x-a__3 x-a_4
x+a 4 x+aui
4(x-a)=-3(x+a) 4(x+a)=3(x-a)
4x -4a=-3x-1a : 4x+4a=3x-3a
4x +3x=4a-3a 4x -3x =-4a-3a
Tx=a x=-Ta
.2
7

Thus, solution set = {-Ta.%}

(10)" x* = 2x" = 2x* + 2x +1=0
Solution:
x!=2x" =27+ 2x+1=0
Dividing each term by x*, we get
o 1 - -
H—ﬁ-lx—i-'—’i+i+ézu

X A L . S
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12-2!—24;3-{-—1-:--[1:
X X :
":=+—15—Er.+'3-_-2=ﬂ |
. x x

S o e S

y -2y=0
; ¥ly-2)=0
Either y=0 or y-2=0,= y=2

Puty=0in x—%zjr,mﬁu

Fut}r*—rrzin x-lr:y,wi:g:t-
- X

:
X=—=Y¥%
X
x—l%Z
K .
= x'-1=2x.

¥ ~2x-1=0
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(2 -4()(-1)
2(1)

21J4+4
im——
- 2
(=238
71
2242
K==
2
222242
P
K#I:t:\E
Thus, solution set = {#1,12 42}
(11) 2x'+x"~6x’+x42=9
St
2x' 4+ 2’ -6x' +x+2=0
Dividing both sides by x*, weget
' x' ex' x 2
< +x:' < +1:+11=
2:’+i~ﬁ+-+-2!-=ﬂ
£ X
2::’+-2T+:+l—ﬁ=ﬂ
X X
z[x’+1]+(;+l ~6=0 (i)
- x? X SO
Let x+l=y
X
2
e
X
s | 2_':
X +F+ =y
x’-:-i,:}f'-l' _
x~ ’
So eq. (i) becomes - "
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2(y* -2)+y-6=0
2y’ —4+y-6=0
2y’ +y-10=0
2y’ + S5y —4y~10=0
y(2y +5)-2(2y+5)=0

(y-2)(2y+5)=0
Either y-2=0  or 2y+5=0 ‘

y=2 y=-35
=--l|§r
Y773
Puty=2in x-'l-%ur,wr.gﬁ Puty=-—-§ in x+-’1:=y,mgﬂ
X+—=y X+—=Y
X X
I+l=2 x+l:¢_§
X X 2
Sy NNETEM & T B = x*+1=2=-5x
x!-2xH=0" 2% +5x+2=0"
(x-;J_}"'.-u 1:‘+_41+x+2=ﬂ.
= x-1=0 2x(x+2)+1(x+2)=0
T x=I1 Either2x+ 1 =0x+2=0 #
2x=-1 %= 0
| :
X=—=— = f
2 i
1
Thus, solution set = {I, —2,--2-}
(12) 4.2 -92"+1=0
Solution:

427 92" +1=0
42"2'-927+1=0 (i)
Lﬂ 2: s }r Then 211 - :1"1
So eq. (i) becomes .
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4y'.2-9y+1=0
By -9y +1=0

8y -8y-y=*1=0
8y(y-1)~1(y—1)=0
(By-1)(y-1)=0

- Either 8y-1=0 - or
8ya=l

Y3

y-120

‘}.‘.I

Put y=%in2‘-y:weg¢t

Thus. solution set = {-3, 0}

r=y
7 =l
8

.

2 =-17:
2*=2

=S xX=-3

13. ¥»=123-3

Solvtion:

3 2=123"-3
33 -123"+3=0 _(i)

Let  3*=y. Then 3" =y’

.So eq. (i) becomes

y'9-12y+3=0

9y* —12y+3=0
9y’ -9y -3y+3=0
9y(y-1)-3(y-1)=0
(9y-3)(y-1)=0

Either 9y -3=0
9y=3

Y

H

i

b | = O |

Qg

¥y~ 1=0
y=1

Puty=1in2"=y, we get

2 =y
2" =1
2"=2=0

= x=0
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S P —

=y

3=l

3

3* =3

=x=-]

Thus, solution set = {~1, 0}
(14) 2'+64.27°-20=0

Solution:

2 +6427°-20=0 (i)

Let 2'=Y. Then 27" =
S0 eq (i) becomes
y—ﬁ4.l=2ﬂ=ﬂ
Y
= y' -64-20y=0
y' -20y-64=0

y' —16y -4y -64=0
y(y-16)-4(y-16)=0

(y-4)(y-16)=0
Either y-4=0 or
y=4
Puty=4in2"=y, we get

"=y
2"=4
21::21

= X=2

Thus, solution set = {2, 4}

(15) (x+ 1) (x+3)(x=-5) (x=J)=192

Solution:

(D (x+3)(x=5)(x=T)= 192

Asl-5=3-17

So [(x+1)(x=5)][(x+3)(x-7)]=192

[xz—51+x—5][x1-Tx+3x+2|]=|92

1
y

y=16=0

Puty=1in 3* =y, we get

LFY I P
- -
1] ] Il i
L] "-; el

= X

Puty=16in2" =y, we get
=y
2" =16
=7
= Xx=4

(x* -ax-5)(x* -4x-21)=192__ (i)
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(y-5)(y-21)=192

y' -2ly -5y +105=192
y' =26y +105-192=0
y' -26y-87=0
y' -29y+3y-87=0
(y+3)(y-29)=0

Either y+3=0 or y~29=0
yursd y=129
Puty= ~3 inx’ —4x=}',wcget
x'-4x=y
x'—4x=-3 {
X} -4x+3=0
x'-Ix-x+3=0 Here
x(x=3)-1(x-3)=0
(x-1)}{x-3)=0
Either x-1=0 or x-3=0
x=] x=13

Thus, solution set = [1,3,2¢J3_3]

Puty =29 in x’ - 4x = y, we get

x!—dx =y’
x'-4x=29
x*—4x-29=0

a=1,b=-4,¢c=-29

X=

=

K=

2
=2+33

X

-b:ﬁ

—{4)*4(—4) -4(1)(-29)

2(1)

_d:tJlﬁH!

2
414132
2
4233

2

z(zﬂ'ﬁ)
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(16) (x-1)(x-2)(x-8)(x+5)360=0

Solution:

(x-D{x-2)(x-8)(x+5)360=0
As ~}1-2=~8+5

-3=-13

So [(x-)(x-2)][(x-8)(x+5)]+360=0
[xl —2:~x+1][11+5:—Bx~4ﬂ]+36ﬂ=ﬂ
(x* -3x+2)(x* -3x-40)+360=0____ (i)

Let x%-3x=y
So eq (i) become

(y+2)(y-40)+360=0
y' 40y +2y-80+360=0
y* —38y +280 =0
y’ —28y —10y +280=0
y(y-28)-10(y-28)=0
(y-10)(y-28)=0
(y-10)(y-28)=0

Either y-10=0 or y-28=0

y=10 y =28
Puty= 10 in x' - 3x =y, we get
x!-3Ix=y
x'-3x=10
x*-3x-10=0

x?-Sx+2x-10=0

x(x-5)+2(x-5)=0

: (x+2)(x-5)=0
Either x+2=10 or xX-5

X=-2 X
Thus. solution set = {4, -2, 5,7}

o

0
3

Radical equations:

Puty =10 in x’ - 3x = y, we get
x*-3x=y
x!-3x=28
x'-3Ix-28=0
x*—Tx+4x -28=0
x(x=7)+4(x-7)=0
(x+4)(x-7)=0
Either x+4=0 or x-7
X=-—"4 X

0
7

An equation involving expression under the radical sign is called a radical equation,

eg, VX+3 =x+| and

Jﬁd?-‘zu
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