EXERCISE 1.3

Q.1 2x*—1I1x245=0
Solution: 2x* — 11x2+5=0 Q)
Let X = vy o (11)
(Xl)l — y:
42
X'=y

5

Put  x"=y and x'=y* in equation (i)
2 =11x*+5=0

2y =1ly+5=0

2y’ —10y—y+5=0
2y(y=3)-1y-5)=0
(y=3Q2y-1)=0

y—=5=0 or 2y-1=0
y=0+5 or 2y=1
1
:5 or = —

y y 5
From equation (ii) Put y = x*

X’ =5 or x’ :i

2
2 1
X" =i\/§ or \/—Pzi 5
X =i-\/§ or x:J_r_l_
J2
The Solution set is {:t—l—— i\/—S_}
J2

Q2 2x*=9x"-4
Solution: 2x" =9x* -4
2 =97 +4=0 (i)
Let =y (11)
(XZ)Z — y]
Xd :y2
Put x’=y and x'= y* in equation (i)

2y’ —9y+4=0

2y’ -8y —ly+4=0

2y(y-4)-ly-4)=0
(y-42y-1)=0

y—4=0 or 2y -1=0
y=4 or 2y:l.

= y =4 or y=—

From equation (ii) put y = x°

2
Xx=%x2 or X = +—1—
B 2
. . 1
The Solution set is {i —2 + 2}
1 1
Q3 5x2=7x4-2
Solution: 5x2 =7x/4 =2 ... Q)

1
Let Xx%‘=y

Taking square

|
Put x*=y and x2=y in equation (1)

1 1
5x2 =Tx4 -2

Sy’ =Ty-2
S5y*=T7y+2=0

5y"—=5y-2y+2=0
Sy(y—=D-2(y-D=0
(y=D(Sy-2)=0
y—1=0 or S5y-2=0
y=1 or Sy=2



y =1 2
Y= or = —
y 5

From equation (ii) put y = x*

|
- Lo
xt=1 or x*==
5
l ' 1 4 4
: ! 2
\4) =(1)" or | x* :(ZJ
SRS :
f)4
x =1 or X :;—4
16
625
Solution set is {i, l}
625
2 1
Q.4 x* +54=15x3
2 1
Solution: x3*+54=15x* ........... .. (1)

1

Let x}=y

Taking square

2

1
Put x> =yand x* =y’ in equation (i)
|

x? +54=15x"

v +54 =15y
y*—15y+54=0

y' =9y —6y+54=0
y(y=9)—6(y=9)=0
(y=9)(y—-6)=0

y—-9=0 or y—6=0

(B9

y=9 or y=0
|
From equation (i1) put y = x

|
x?=9 or x? =6

| 3 l 3
[XEJ :(9)3 or (x3] :(6)3
x =9’ or x =6

x =729 or x=216

Solution set is {216, 729}
Q5 3x‘?+5=8x"
Solution: 3x 2 +5=8x" ... i)
Let x'=y (i1)
(x )=y’
—_— y2
Put  x'=yand X =y in equation (i)
3x 7 +5=8x""
3y*+5=8y
3y =8y +5=0
3y’ —5y-3y+5=0
y(By-=5)-13y-5)=0
QBy=-3(y-D=0
3y-5=0 or y—1=0

3y=5 or y=1
,o5
3
From equation (i) put y =x"'
5 O
X == or X =1
3
1 5 1
—=— or - —=1
x 3 X
3
X=— or X =]
5



Q6 (X +D+————=4

Replacing 2x™ +1 by "y in equation (i), we get

~

D
y+ = =4
y
Muluplying both sides by “y”
y:+3=4dy
y2 —-4y+3=0
y* =3y—ly+3=0
y(y=3)-1(y-3)=0

(y=3)(y-D=0
y—=3=0 or y-1=0
y=3 or y=1
From equation (i1) Puty = 2x7+1
2x°+1=3  or 2x*+1=1
2x* =3-1 or 2x°=1-1
2x° =2 or 2x* =0
x> _2 or x’ _9
2 2
x =1 or x> =0
=41 or x> =+J0
x =] or x=0
Solution set is {-1, 0, 1]
Q7 — +4(x’3).=4
x—3 X
Solution: +4(x—3}:4 .............. (1)
X — X
X ..
Let 3 =y (11)
x=3 1
Xy

Fquation (1) becomes

y+4(i):4
y

Multiplying both sides by 'y
y +4 =4y
y'—d4y+4=0
y'—2y-2y+4=0
y(y=-2)-2(y-2)=0
(y=2)(y-2)=0
(y=2)'=0
y—2=0
y=2

From equation (i1) Put y =

X-3
X —
x—3
x=2(x-3)
Xx=2x—06
6=2Xx—-X
6=x = x=6
Solution set is {6}

4x+1 4x-1 1
+ =2

2

8 =2-
Q d4x-1 4x+1 6
Solution: X+ =1 b1 . (i)
4x -1 4x+1
4x +1
Let =y i
4x -1 Y )
4x-1_1
4x+1 y
Equation (1) becomes
1 1
y+—=2—
y 6
y 0
Multiplying both sides by “6y™
6y* +6=13y

6y —13y+6=0



6y 9y —dy+6=0
3v2y=3)-22y-3)=0
(2y=3)3y-2)=0

2y—-3=0 or 3y—2=0

ly=3 or 3y=2
3 2
)’—E or y:—g
From equation (ii) Put y = x+l
4x -1
dx+1 3 4x+1 2
= — or —
4x-1 2 4x-1 3
24x+D)=3(dx-1) or 3(4x+1)=24x-1)
8X+2=12x-3 or 12x+3=8x-2
2+3=12x-8x or 12x-8x=-2-3
4x =5 or 4x=-5
5 =5
X=— or Xx=—
4
. : 5
Solution set is {i —}
4
0.9 x—a_x+a=l
Xx+a x—a 12
— 7 .
Solution: A (1)
XxX+a x-—-a 12
Let -y L (ii)
X+a
Or x+a:l
X—a |y

The equation (i) becomes

I 7
y—§_1—2
yo1_7

y 12
12(y"=1)=Ty
12y* —12="Ty
[2y* =T7y—12=0

[2y" =16y +9y—12=0
Ay(3y —4)+33y-4)=0

By—-4)(4y+3)=0

3y—-4=0 or 4y +3=0
3y=4 or 4y =-3
-3
=— or =—
y 3 y 4
T . X—a
From equation (ii) Putting y = , we get
X+a
x—a 4 Xx—a -3
=— or =—
X+a 3 x+a 4

3(x—a)=4(x+a) or 4(x—a)=-3(x+a)
3x-3a=4x+4a or 4x—-4a=-3x-3a -
—3a-4a=4x-3x or 4x+3x=-3a+4a

—~Ta=x or X =a
a
= x=-7a or X= —
7
) . a
The solution set 1s {—721, ;}

Q.10 x*-2x*-2x*+2x+1=0

Solution: x*'—=2x*-2x*+2x+1=0
2

Dividing both sides by “x
x*2x7 2x* 2x 10
+

2 2 2 2 2 2

X" X X X° X7 X
x2—2x—2+2+%20
X X

X
(x2+—l—j—2(x—lJ—7:O (1)
X2 X
1 .
Let X——=y . (11)
X

Taking square of both sides

2
(1]
X

I
2 2
X'+—-2=y
X

X' b=y 42

)]



Putting these values in equation (i)

YV +2-2y)-2=0

Y =2y=0
yly=2)=0
y=0 or y—2=0
y=0 or y=2
From equation (ii) Put y = x —%
X——=0 or x—l:2
X X
x'—I:O- or Xz_1=2
X X
x*=1=0  or x*—1=2x
x* =1 or x> =2x-1=0
J =21 or 1x*—2x-1=0
x =zl

Now Solving 1x* —2x —1 = 0 by quadratic formula

a=1, b=-2, c=-1

_ —b*b*—4ac

X
2a
_~DEJE2? 4D
’ 2(1)
(= +2+v4+4
- 2
2+/8
X =
2
2+/4%2
X=—"
2
2
2

_JZ“iJE)
X———Z‘——
x:li\/z

The solution set is {il, | -+ \/i}

Qll 2X4+X3—6X2+X-r4—-u
Solution: 2x* +x*—6x>+x+2=0

Dividing each terms by x*

2x* X’ 6)(2 x 2 0
st Tttt T
x© x0T xT XX
5 1 2
2X"+x—-6+—+—=0
X X"

2x2+ij+x+—l——6:O

X X
, 1 1 o
2(){ +—2—j+[x+—j—620 ...... (1)
X X
1 L
Let X+—=y . (11)
X

Taking square of both sides

2
et
X

x2+$+2<;(>[;}}y2

1
xXP+—+2=y’
X

L_

2._

,
X"+

1 N )
Put x+—=yandx” +
X

2(x2+—17j+(x +lj—6=0
X X

2y°=2)+y-6=0

2y* —4+y-6=0
2y*+y-10=0

2y’ +5y—4y—10=0
y(2y+5)-2(2y+5)=0
2y+5)(y-2)=0

2y+5=0 or y—2=0
2y =-5 or y=2

2 . L
~=y — 2 in equation (i)

)



From equation (it) Put y = x +l

y |
o] bl

2(xT+ 1) =-3x
2X:+2:—5x
2X°+35x+2=0
2XT +4X+1x+2=0
2X(x+2D)+1Ux+2)=0
(X+2)2x+DH=0
x+2=00r 2x+1=0
Xx=-2 or 2x =-1

x=3 or [x==

Solution set 1s {1

-1
2
Q.12 4.2%

Solution: 4.2>**! -92*

2_

-92%+1=

X

X+—=12
X

x*+1

=2
X

X" +1=2x

X" =2x+1=0

X =1x=1x+1=0
x(x=D-1(x-1)=0

427212925 +1=0

8(2%) —9(2%) +1
Let 2'=y
The equation (1) becomes
8y —9y+1=0
8y’ —8y—ly+l=

8y(y—D-I(y-1)=

(y=D(@8y-1)=0

y—=1=0 or
y =1 or
or
From equation (i1) Put y =
20 =1 or
2 =2" or

Solution set 1s {—3, ()}

(x=D(x=-1D=0
(x- 1)’ =
(x-1 =40
x—1=0
X =
0
+1=0
=0 ........(1)
........ (11)
0
0
8y—-1=0
8y =1
_1
y 8
2X
o=l
8
) ]
2 :—27
2K:2~,1
— X =-3

Q.13 372 =123*-3

Solution: 3***? =12.3* -3
37 32 123" +3=0
9(3*)* —12.(3*)+3=0....... (i)
Let 3=y ... (i1)
Put 3* = y in equation (1)
9y* 12y +3=0
9y* -9y -3y+3=0
9y(y-1)-3(y-D=0
(y-DOy-3)=0
y—1=0 or 9y-3=0
y=1 or Oy=3
=1 or vy -——E = |y=<
9 3
From equation (ii) Put y = 3"
3 =1 or 3" :i
3
3 =3 or 3 =3"
— x=0 or x=-1
The solution set is {0, —1}
Q.14 246427 -20=0
Solution: 2* +64.27° -=20=0
2"+ ?—20 (O (1)
Let2"=y (11)
Put 2* =y in equation (1)
y+6—4—20 0

Multiply both sides by “y”
¥ +64-20y=0

¥y =20y+64=0
y2—16y—4y+64:0
y(y—-16)—-4(y-16)=0
(y-16) (y-4)=

y-16=0 or y-4=0

y=16 or y=4
From cquation (ii) puty =27

2'=16 or 2'=4

2 =21 or 2'=2°
= x=4 or x=2

The solution setis { 2.4 )



Q-1 N+ DX+ IHW(X-HR-7)=192
Solution: (X + DX +3)(x-3)(x-7) =192

a+b=c+d

|-5=3-7

—d4=—4
(X DX =X +3)(x=T7)=192
(X =S+ I =5)(x = Tx +3x =2 =192

(X7 =4x=3)(x" =4x=21)=192 ...

Let X —dx=y
The equation (i) becomes
(y=35)(y-2D=192
y =2ly=3y+105=192
y =26y +105-192=0
Yy —26y-87=0
y =29y +3y-87=0
y(y=29)+3(y-29)=0
(y=29(y+2}=0
y—29=0 or y+3=0
y =29 or y=-3

From equation (ii) Put y = x* —4x
x*—4x =29 or x'—4x=-3
x*—4x-29=0 or x*—4x+3=0
x*—4x-29=0| or [x’=4x+3=0

First we solve x*—4x-29=0 by quadratic
formula

a=1 , b=—4 , c=-29
~b++/b* —4ac
to 2a
(44 —4(1)(-29)
2(1)
_4£416+116
T
_4x132
X «——2—
4£44x33
T
4233

2

Z(zix/3—3)
X :—Z—
x=2i\/§
Now we solve x> —4x+3=0 by factorization
x*—4x+3=0
x253x—x+3=0
x(x—=3)-1(x—3)=0
(x=3)(x=-1)=0
x—3=0 or x—1=0
x=3 or x=1

Solution set 1s {1, 3, Zi\/ﬁ}

Q.16 x-1(x-2)x-8)(x+5)+360 =0
Solution: (x - 1) (x-2) (x —8) (x +3)+360=0
(x=1)(x=2) ][ (x=8)(x+5)]+360=0
[x2=2x-1x+2]|[x2+5x—8x-40]+360=0
(x2—3x+2)(x2—3x—40)+360=0 .1
Let x2-3x=y .. (11)
Put it in equation (1)
(y+2)(y—40)+360=0
y2—-40y+2y—-80+360=0
y2-38y+280=0
y2-28y—-10y+280=0
y(y—28)—10(y—28) =0

(y-28)(y-10)=0

y-28 =0 or y—10=0

y =128 or y=10
From equation (i1) Put y = x2 - 3x
x?2-3x =28 x2-3x=10
x?—-3x-28=0 x2-3x-10 = 0

x2-Tx+4x-28=0 X2-5x+2x-10=0
x(x=7)+4(x=7)=0 | x(x=5)+2(x-5)=0
(x=7)(x+4)=0 (x=5)(x+2)=0

X—=7=0o0or x+4=0 | x5=0o0or x+2=0

x=7 o x=-4 X=5 or x=-2
The solution set 1s
{5,-2,7,-4)



Al equation involving expression of the
varable under radical sign is called radical
equation. For example x +1=2

(i) The equation of the type Jax+b = X+ d

Example 13
Solve the equation 3x+7 = 2x+3
Solution: 3x+7 =2x+3 ... (1)

Squaring both sides of the equation (i) , we get

(V3 7) =(2x+3)

Sv+7=(20) +2(20)(3)+(3)
3x+7=4x2+12x+9
0=4x24+12x4+9-3x—7

— 4x2+9x+2=0

Applying quadratic formula,
a=4,b=9 c=2

_ ~b++/b* —4dac

X

2a
—Qi\/(9)2—4x4x2
X =
2x4
L T9EVBI-32 9449 947
' 8 8 8
—9+7 —9-7
X = or X=—
8 8
=2 —-16
X=— or X=——
8 8
x:_—l or x=-2
4
I |
Checking: Putting X = —— in the equation (i), we have

3(—1 +7:2(~1J+3
Vi 4 4
34 )

N Fh%:_l_”
\ 4 2

25 ~1+6

which 1s true.

Putting x = -2 in the equation (1) , we get
3(~2)+7 :2(—2)+3
— \ﬁ =—]
l#—1
On checking, we find that x = — 2 does not

satisfy the equation (i) , so it is an extraneous

root. Thus the solution set is {_L}
4

(ii) The equation of the typevx+a +Vx+b=vx+c

Example 2:  Solve the equation
Vx+3+Ux+6 = Jx+11

Solution: Vx+3+x+6 =Jx+11 ...(i)

Squaring both sides of the equation (i), we have

(\/x+3+\/x+6)2 =(m)2

2

(\/E) +(\/x_+g)2+2(\/x+3)(\/x+6):x+11
x+3+x+6+2(\/x+3)(\/x+6):x+ll

2x+9+2[(x+3)(x+6) =x+11

2\/x2+6x+3x+18 =x+11-2x-9

or 2Nx2+9x+18 =—=x+2

Again taking square of both sides we get

(2)’ (\/.r2+9x+18)‘ =(=x)"+(2)" +2(=x)(2)
4(x2+9x+18)=x2+4—4x
(4x2+36x+72) =x2—-4x+4
4x2+36x+72—x2+4x—-4=0
3x2+40x+68=0

Applying quadratic formula
a=3,b=40,c=068

_ —b++/b* —4ac

X

2a
—4Oi\/@))2~4(3)(68)
X =
. 2(3)
40+ V1600816

§)
A0+ 784 40+
- O §)




We have

—0+28 —40-28
N= X =
o 6
-2 —68
= X=—
6 6
x=-2 —34
X=—
3
Checking:

Putting x=-2 1n (i)
V2434246 =2+11

4T =5
+2 =3

3=3 which 1s true

So one root is 3

Now Putting x = T in the equation (i), we have

\/_34+3+\/——34+6= >4
3 3 3

or

\/—34+9+\/—34+18_\/—34+33
3 3 3

25 16 |
—XxX(=1)+,[—x(-1) =, [=%(-1

=P () = )
5 4 1 _

p— I+ [ = l 1 =+—1
FrEEE i)
9 1 C
——1=—1{ which is not true.
NZRNE

-34
As —— Is an extraneous root,

So, the solution setis { - 2}.

(iii) The equation of the type /x* +px+m + X +px+n =q

Solve the equation

X2 -3x+36-Vx2-3x+9 =3

Solution: /x2—3x+36—v/x2-3x+9 =3 ...(i)
Let x2-3x=y . (11)
Put it in equation (i)

Then /y+36—./y+9=3

Squaring both sides

(Vy+36-y+9) =(3)’
(V3+36) +(Jy+9) ~2(Jy+36)(Jy+9)=9

y+36+y+9-2,/(y+36)(y+9) =9

2y+45—2\/(y2+36y+9y+324)=9

—2\/();2 +45y +324) =9—2y—-45
2 y?+45y+324 =2y 36

A yr+45y+324 = 54 (y+18)

- Again squaring both sides

(\/y2+45y+324)2 =(y+18)’°
Y2 +45y+324=(y) +2(y)(18)+(18)’

/Vf+45y+}2ﬁ/=/y{+36y+}2ﬂ:

45y—-36y=0
9y =0

= y=0

From equation (ii) put y=x2-3x s0
x2-3x=0

= x(x=3)=0

Either x =0 or x=-3=0=> x=3

: x =0, 3 are the roots of the equation.
Thus, the solution set is {0, 3}



