EXERCISE 1.3

Ql 2x*-11x2+5=0
Solution: 2x* — 11x2+5=0 ... 0
Let =y (i)
txl)l - }’2
x'=y?

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

2y’ =11y +5=0

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

y—=5=0 or 2y—-1=0
y=0+5 or 2y =1
y=35 or y:—l-
2
From equation (ii) Put y = x*
X*=5 or x2=-1—
2

. 2
The Solution set is {ii i\/g}
J2

Q.2 2x* = 9x* -4
Solution: 2x* =9x* -4
2x'=9x*+4=0 (i)
Let X'=y e (ii)
(x*)* =y’
x* =y
Put x*=y and x* =y? inequation (i)

2y? —9y+4=0

2y’ -8y —ly+4=0

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

(y-4)Q2y-1)=0

y—4=0 or
y=4 or
= y =4 or

From equation (ii) put y = x*

x* =4 or
\/; = i\/z or
x=%2 or

The Solution set is {i %,

1 1
Q3 5S5x2=7x4-2
Solution: Sxy2 = 77;% -2

1

Let x* =y

Taking square

1
Put x'=y and x2=y’

1 1
5x2=T7x4 -2

5y’ =7y-2
5y:=7y+2=0
5y*=5y—-2y+2=0
Sy(y=D-2(y-D=0
(y=D(Gy=-2)=0
y—-1=0 or

y=1 or

2y-1=0
2y =1

5y-2=0
Sy=2

in equation (i)



y=1 <
y= or = —
Y 5

! |
n - 2
x*=1 or x4 ==
5
4 1 4 4
I - 2
x| =) or |x* :(—J
474
x=1 or X =§4—
_16
625
Solution set is —li 1
625
2 1
Q4 x’+54=15%x3
2 1
Solution: x*+54=15x* ... ... (1)

Let X3 =y

Taking square

]

Put x!3 =vyand x§ =y in equation (i)
454 =155
y* +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
y=9 or y="0

|
From equation (ii) put y = x°

1
x*=9 or x*=0

1 3 1 3

{x;} —(9)3 or [XBJ =(6)3
x =9 or x=6
x =729 or x =216

Solution set is {216, 729}
Q5 3x*4+5=8x"
Solution: 3x2+5=8x"" ... (1)
Let x7'=y
x)? =y’
x?=y?
Put  x"'=yand x*=y”in equation (i)
3x7+5=8x""
3y? +5=28y
3y’ =8y +5=0
3y’ —5y-3y+5=0
y@By-5)-1(3y—-5)=0
By-5)(y-D=0
3y-5=0 or y—1=0

3y=5 or y=1

_2

Y 3

From equation (ii) put y =x"'

=2 or x'=1
3

lzé or l=1

x 3 X
3

X== or x=1
5

3
Solution set is {; 1}



Q6 (x*+D+ 3 =4
2x" +1
Solution: (2x° +1)+ ,3 =4 ... (i)
2x7+1

Let 2x2+1:y

Replacing 2x7 +1 by “y” in equation (i), we get

y+ =
y

Multiplying both sides by “y”

=4

vy’ +3=4dy
y'—dy+3=0
y’=3y-1y+3=0
y(y=3)-ly-3)=0

(y=3)y-D=0
y—=3=0 or y—=1=0
y=3 or y=1
From equation (ii) Puty = 2x7+1

2x*+1=3 or 2x* +1=1
2x*=3-1 or 2x> =1-1
2x° =2 or 2x* =0
Xz:% or xz:Q

2 2
x* = or x> =0
\/)_i?-—-i 1 or \/F=i\6
x =%1 or x=0

Solution set is {1, 0, 1}

07 = +4(X_3J;4
x—3 X
x—=3
Solution: +4[——] =4 .. (1)
X— X
X .
=Y ieeeeeeeee (i1)
Let 3 y
x=3 l
X y

Equation (i) becomes

y+4(l]=4
y

Multiplying both sides by “y
y +4=4y
y —dy+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 = LS

X —
x—3
x=2(x-3)
Xx=2x-6
6=2x—-x
6=x = x=60
Solution set is {6}

dx+1 dx-1_,1

4x—1 dx+1 6
dx+1 4x-1 |
+ =2—
dx -1 4x+1 6
4x+1_
4x —1
4x-1 1

4x+l_y

2

Q.8

Solution:

Let y

Equation (i) becomes
il gl
y 6
gl
y ©6
Multiplying both sides by “6y”
6y’ +6=13y

6y> =13y +6=0



6y =9y -4y +6=0 GBy-4)(dy+3)=0
3yQ2y=3)-2(2y-3)=0 3y-4=0  or 4y+3=0
(3)’*3)(3)’—2)=0 3)}:4 or 4y:—3
2y-3=0 or 3y-2=0 4 -3
y=— or y=—
2y=3 or 3y=2 3 4
y:g or y=2< From equation (ii) Putting y:ﬂ, we get
2 3 X+
S 4x +1 x—a_4 x-a -3
F ¢ — = or —_——
rom equation (i) Put y =] +ta 3 ta 4
4x+1 3 4x+1 2 3(x—a)=4(x+a) or 4(x—a)=-3(x+a)
Ax—1 2 4x—1 3 3x-3a=4x+4a  or 4x-4a=-3x-3a
24x+1)=34x-1) or 3(dx+1)=2 (@x-1) —3a-4a=4x-3x or 4x+3x=-3a+4a
8x+2=12x-3 or 12x+3=8x-2 ~Ta=x or Tx=a
2+3=12x - 8x or 12x-8x=-2-3 —  x=-7a or  x=2
4x=5 or 4x=-5 7
X:E or xzj The solution set is {—7a, E}
4 4 7
4 3 2 _
Solution set is {i é} QL0 xT=2x" =27+ 2x+1=0
4 Solution: x*—2x*—2x>+2x+1=0
Q.9 x-a_x+a_7 Dividing both sides by “x*”
x+a x-a 12 2{1_2_)(3__2?&2 2x 10
Solution: xTa xta 7o (i) ¥ x x x xP ¢
Xx+a x—a 12 ) 2 1
« 2 X =2x-2+=+—=0
Let =y (i1) X X
Xx+a 5 1 2
o x+a_ 1 | X +F —2x+;—2=0
x—a oy 1 1
The equation (i) becomes [x2+;)—2(x ~;J—2 =0 ....(1)
17 1
T Let  x-—=y ... (ii)
y'=1_7 Taking square of both sides
Y 12 Y
— y2
7 xX—_— =
12(y"=1)=Ty [ x)
12y*-12=17
y y x2+_l_2__2___y2
[2y*=T7y—-12=0 X
12y> ~16y+9y—12=0 LI I
dy(3y —4)+33y—4) =0 ’




Putting these values in equation (1)

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

y =2y=0
y(y=2)=0
y=0 or y—-2=0
y=0 or y=2
From equation (ii) Put y = x ——
X
|
x——=0 or x—l=2
X X
1 . 2
Pl e X olep
>4 b4
x*=1=0 or x?—1=2x
x2 =1 or x2=2x—-1=0
JxP =+l of 1%%—2% —1=1)

Now Solving1x* —2x —1=0by quadratic formula
ia=1 . b=—2 , £=-1

_ —b*+/b*—4ac

X

2a
D2 - 40D
’ 2(1)
X_+2iJ4+4
- )
2+/8
Xi=
2
B 2+/4%2
T
25242
T2
Z(1£2)
e
Z
X =li\/§

The solution set is {il, e \/5}

Q.11 2x*+x’-6x*+x+2=0
Solution: 2x*+x*-6x*+x+2=0

Dividing each terms by x’

' x® 67 x 2 0
rt Tt It 23
x> x5 YT oxT xT X
2 2
2x“+x—6+l+—,=0
% x°

2x2+—22—+x+l—6=0

X X
, 1 1 .
3| X 4— |H| BE— o1 | J— (1)
X X
1 N
Let X b—=Y e (11)
X

Taking square of both sides

2
(x.+l) =y
X

xlz +2(X)(;l(—j =y

X %

x2+L—y2—2

e

1 , 1 :
Put x+—=yandx " +—= y* —2 in equation (i)
X 2

2(x2+%)+(x+l)—6=0
X X _
2(y*-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

=S
y2



From equation (i) Put y = x +l

X+—=-—
X 2
4+l =3
X 2

2x° +2 =-5x
2X°+5x+2=0
2XT +4X+1x+2=0

=2

X
X*+1=2x
x> =2x+1=0
x*—1lx—1x+1=0
x(x-1D-1x-1)=0

2X(X+2)+1(x+2) =0
(x+2)2x+1D)=0
x+2=0o0r 2x+1=0

(x-1*=0

x==2 or 2x =-1

x—=1=0
or x—%l x=1

Solution set is {l,—Z, _71}

Q.12 4221 _92*4+1=0
Solution: 42" -92* +1=0
422921 292 +1=0

8(2)2-9(2")+1=0 ........ ()
Let 2=y (i1)
The equation (i) becomes
8y*-9y+1=0

8y —8y—ly+1=0
8y(y-D-1Ly-1)=0
(y-D@By-1=0

y—-1=0 or 8y—-1=0
y=1 or 8y =1
1
or y—g

From equation (ii) Put y =27

2t =1 or 2=
8
A 0 X l
2 =72 or 2 :*2?
—, x =0 or 2 =2"
= x=-3

Solution set is {3, 0}

(x-Dx-1)=0

Jox=1 =40

Q.13 3**?=123*-3
Solution: 3**? =12.3* -3
32* 32123 +3=0
9(3): —12.3)+3=0....... (i)

Let 3=y . (ii)
Put 3" =y in equation (i)
9y* —12y+3=0

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

y—1=0 or 9y-3=0
y=1 or Oy =3

=1 or y=— = |Yy==

From equation (ii) Put y = 3"

3 =1 or 3":l

3

3 =3° or 3* =37

= x=0 or x=-1

The solution set is {0, ~1}
Q.14 2* 4+ 64277 -20=0

Solution: 2* +64.27* -20=0

2’+ﬁ—20=0 ............... (1)

Let 2" =y
Put 2* =y in equation (i)
y+ 6—4—20=0
y
Multiply both sides by “y”
y>+64-20y=0
y?—20y+64=0
¥y’ =16y—4y+64=0
y(y=16)—-4(y—-16)=0
(y-16) (y-4)=0
y-16=0 or y-4=0
y=16 or y=4
From equation (ii) put y = 2*
2°=16 or 2°=4
2t =21 or 2=2?
= x=4 or x=2
The solution setis { 2,4 )




Q.15 (X+D(X+3)(x-5)(x-7)=192
Solution: (X +1)(x +3)(x - 5)(x - 7 =192
{' a+b=c+d

1-5=3-7
—4 =4

(X+D(X=5)(x+3)(x=7)=192

(X7 =3X+1x=5)(x* =7x +3x -21) =192
(X7 —4x=35)(x*=4x-21)=192 ....(})

Let x’-dx=y

The equation (i) becomes
(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(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 (i) Put y = x> —4x
x*—4x=29 or x’—4x=-3
x*=4x-29=0 or x*-4x+3=0
[x2—4x-29=0| or [x*—dx+3=0]

First we solve x*—4x-29=0 by quadratic
formula
a=1 , b=—4 , c= -29

_ —bt+b’ —4ac

2a

(=4 £ (=4 —4(1)(-29)
- 2(1)

B 4+16+116
B 2
44132

X

X

X

Z (2433

X =

Z
x:2i\/§
Now we solve x* —4x+3=0 by factorization

x*—4x+3=0
x253xﬁx+3=0
X(x=3)-1(x-3)=0
(x=3)(x-1)=0

x=3=0 or x—=1=0

x=3 or

Solution set is {1, 3,2+ \/ﬁ}

QI x-1D(x-2)x-8)x+5)+360 =0
Solution: (x - 1) (x = 2) (x—8) (x + 5) + 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....(i)
Let x2-3x=y .. (i1)
Put it in equation (i)
(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 =28 or y =10
From equation (ii) Put y =x? - 3x
x2-3x =128 x2-3x=10
x2—-3x-28=0 x2-3x-10 =0

Xx2-Tx+4x-28=0
x(x=7)+4(x-7)=0
(x=7)(x+4)=0
x-7=0o0or x+4=0
x=7 or x=-4

The solution set 18
{5,-2,7, -4}

X2-5x+2x-10=0
x(x=5)+2(x-5)=0
(x=5)(x+2)=0
x=3=0 or x+2=0
X=5 or x==-2



