QUADRATIC EQUATION

()
An Equation, which contains the square of the
unknown (variable) quantity, but not higher
power, 1s called a quadratic equation or an
equation of the second degree.
A second degree equation in one variable x of
the form ax”+bx+c=0, where a =0 and a,
b. ¢ are real numbers is called the general or
standard form of a quadratic equation. |
(2) Pure Quadratic Equation:
[f b =0 in quadratic equation ax” +bx +c=0
then 1t 1s called a pure quadratic equation.
e ax’+0x+c¢=0
ax” +c=0

{3) Solution of Quadratic Equations:
To find solution set of a quadratic equation
following methods are used:

(1) Factorization

(i1) Completing Square

(111)  Quadratic formula
Example 1:
Solve the quadratic equation 3x?-6x = x + 20
by Factorization.
Solution: 3x2-6x = x + 20

3x2-6x-x-20=0

3x2 = T7x-20=0

3x2—12x +5x-20=0

3x(x —4)+5(x—-4)=0

(x —4)(3x+5)=10
Either x=4=0 or 3x+5=0

x =4 or 3x=-15

-5
or x=-—

-5
Thus, the solution set is {74}

Solve 5x? = 30x by factorization

Solution: 5x2 = 30x

5x2-30x=0
Which is factorized as
SX(x-6)=0
Either 5x=0 or x-6=0
X :g or x=06
5

x=0 or x=0
Thus the solution set is {0, 6}

by completing square.

Solution: x2-3x -4 =0
Shifting constant term —4 to the right, we have
x2-3x=4

(X = ()(3) = 4
xz—Z(X)[gj =4
2

3 :
Adding (;j on the both sides we get

(o -zm(%}(;)" _ 4+(ij




3
\=—i§
2 2
3+5
X=——
2
3+5 3-5
— xX= or X=—
2 2
: 8 -2
Either x=— or Xx=—
2 2
= x=4 or X = -1

4 and -1 are the roots of the given
equation. Thus the solution setis {-1, 4]
Example 2:

Solve the equation 2x2-5x-3= 0 by completing
square.
Solution: 2x2-5x-3=0
Dividing each term by 2
5 3

2—=x——=0

2 2

e -3 .
Shifting constant term 5 to the right

()2 m( )—3
2

2

Adding (%) on both sides we get
) 2 5 2
(x)'—Z(x)[§)+(§] :§+(—)
4 4 2 \4

( ST 3,25
x-_ P
2) 2 16

( 5)2 24425
X —— =
16

( 5)2 49
X—— | =—
4) 16

Taking square root on both sides, we get

[

I —
4 4
x=§iz
4 4
5+7
X =—-
4
5+7 5-17
= X=-— - or X=—
4 4
12 )
xX=— or x=—
4 4
Xx=3 or x=_—1
2

-1 . :
x:—{' 3 are the roots of the given

3
i

ul——-

cquation thus the solution set 18 {—



Q.1 Write the following  quadratic
equations in the Standard form and point
out pure quadratic equations.
(1) X+NMx=-3)=-7
Solution: (x+7)}x-3)=-7
X =3x+Tx=21=-7
XTH4x-21+7=0
XT+dx—~14=0
The standard form of quadratic equation is:
XT+4x—14=0
X +4 x
37

Solution: X +4 A ]

-
T(x* +4)-3x L
21
7x*+28-3x =21
Tx*—3x+28-21=
7x*=3x+7=0
The standard form of quadratic equation is:

7x2=3x+7=0

(ii)

X x+1
(ii1) +—=606
x+1 X

. X X +1
Solution: ——+ =6
x +1 X

KA’
x(x+1)

6

X H1+2x =6x(x+1)
2x7 +2x +1=6x" +6x
0=6x>+6x—2x"—2x—1
0=4x"+4x~1

—  AxP+4x—1=0

The standard form of quadratic equation 1Is:

Ax> +4x—1=0

(iv) [“ﬂ—(’“ﬂm:o
x—2 X
Solution: (x+4]_[x—2j+4:0
x—-2 X
(X+Dx—(x—=2)"+4x(x-2) 0
(x=2)(x)
X +4x =[x +27 =2(x)(2)]+4x* -8x =0
X +dx— x¥ —4+4x+4x1 —8x =0
4> +4x+4x-8x—4=0
45>+ 85 — 8K —4=0
4x*-4=0
4x*-1=0

x’=1=0 (" 4#0)
So, x*—1=0is Pure Quadratic Equation

x+3 x-5

v - =1
) x+4 X
Solution: x+3 x5 =1
X +4 X
X(X+3)-(x+4)(x=95) 1
x(x+4)

X2 3= (X7 =5X +4x -20) = Ix(x + 4)

x> 4+3x —(x* =1x-20) = x> +4x

X 3% = X% +x+20=x1 +4x

3IX+Xx+20=x?+4x

4% +20 = x" +4x

= x* 4+ 48 — 48 -20=0

x’=20=0
X>+0x=20=0
As, b=0

1 2 . . .
- S0, x7=20=01s Pure Quadratic Equation



. X+1 x+2 25
(V1) — +
XN+2 x+3 12

. ) X+l x+2 25
Solution: - -
N+2 0 x+3 12

(NFD(X+HD+H (X2 +2) 25
(X +2)(x +3) 1

(CHINFINE D+ (X +2x+2x +4) 25
(X+2)(X+3) 12

(X7 +4X+3)+ (X7 +dx +4) 25
XTH3XH2X+6 12

2T +8x+7 25

XT+5x+6 12
120257 +8x+7) =25(x* +5x +6)
24X7 +96X +84 =25x> +125x +150

25x7 —24x7 +125x —96x +150-84 =0
X*+20x +66=0

The standard form of quadratic equation is:
X7 +29x +66=0
Q.2  Solve by Factorization:
(i) x'—x-20=0
Solution:
X*—=x-20=0
X' =5x+4x-20=0
X(x=95)+4(x—=5)=0
(x=3)(x+4)=0
x—=5=0 or x+4=0
Xx=5 or x=-—4
Solution set is {—4, 5}
(ii) 3y’ =y(y-5)
Solution: 3y’ = y(y-5)

3y =y =5y

3y* =y 45y =0

2y*+5y=0

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

y=0 or 2y=-5

-5
y=0 or y——2—

. )
Solution 1s {O, T}

(i)  4-32x=17x"

Solution: 4-32x =17x°
17x+32x—4=0
17x*+34x-2x-4=0
I7x(x+2)=2(x+2)=0

(x+2)17x-2)=0

Either x+2=0 or 17x-2=0

X=-2 or 17x=2

X ==2 or Xx=

Solution set 15 | —2, i
17

iv) x*-11x=152

Solution: x’—11x =152
x*=11x=152=0
x*=19x +8x—152=0
X(x=19)+8(x-19)=0
(Xx=19)(x+8)=0
X=19=0 or x+8=0
x=19 or x=-3

Solution set is {—8, l()}



) \+l+ X :E 2 _ X —d— X +3
X x+1 12 Xx—9 x*—4x-3x+12

Solution: — — + - 2 _]
X x+1 12 =—
X=9 x"=7x+12

(vHDT + 23
(D R 20x" =Tx+12)=—1(x-9)

(O (D7 + 2000+ 2 2x> —14x +24 =—1x+9
XX T )
2x" —14x+x+24-9=0

~3-L~ D 2 XS )
X+ 1 T vt 2D 2x-—=13x+15=0
2

XX

—

2x*=10x—3x+15=0

202X +2x +1) =25 (x2 + X)
5 2x(x—=5)-3(x=5)=0

o, R (x=5)(2x-3)=0
0 =25x"+25x — 24x~ —24x —12

Either x=5=0 or 2x-3=0
O=x"+x-12

Xx=5 or 2x=3
- X +x-12=0 .
X =95 or X =—
4 dx—3x-12=0 2
Soluti 1S <5 >
x(x+4) -3 (x+4)=0 olution set 1s < 9, 5
(x+4)(x=3) =0 Q.3 Solve the following equations by

completing square.
Either
(i) 7x* +2x-1=0

x+4=0 or x-3=0 Solution: 7x*+2x—-1=0

- x=-4 or x=3 o :
Dividing each term of the equation by 7
Solution set is {3,—4} 7, 2 B
7:{ +—>\—;—0
i 2 1 1
) | | x3+“(x)[]—"—()
Solution: = z 1)
x-9 x-3 x-—4
2 (x —4)—(x=3) (X)3+2(X)(l}:l
YT 1) 7

x—9 (x —3)(x—4)




Y
Adding L;W on both sides

(X)) + Z(x)Ll]+Ll)_ = l+(lj_
7 7 7 \7

] 22
Xt=—=%f ——
7 7
ol 22
77 7
1422
X g
7

[-1£242

Solution set 18
|7

(i) ax’+4x-a=0 , a#0
Solution: ax* +4x—-a=0 , a#0
Dividing each term of the equation by ‘&’

x a 0
+4———=—
a a a a

ax”

W rdato1=0
d

5 2
(x) +2(x)(—j =1
a

9

Y2
Adding (1) on both sides

d

(x)2+2(x)(gj+(gj :H(EJ
. a a a
2
[x+zj :1+i,
d a’
( 2]2 a’+4
X+—| = ]
a a

Taking square root of both sides

x+2:i a“+4
a a
){‘:—_2i a”+4
a a
X_—2i\/a2+4
a
. . {—2i\/a2+4}
Solution set 1§  ———8 —
a

(i)  11x"-34x+3=0
Solution: 11x* =34x +3=0
Dividing each term of the equation by 11

I

: 3
<x)~—2<x)[ﬁ) Bl
. 11



on both stdes we et

. C17 .
<xV~xmLLN+}Z}:_
TRHSY

; 17\‘ 328y
N—— = —

;
—+
1l L

T TR EY
7Y =334289
N—— | =
1L 121
C 7Y 256
X_—i =
k 1) 121
Taking square root
T 25
/Lx—l—” =+ 236
Vo) 121
11 11
ngiﬁ'
I 11
17£16
X =
11
17-16 17+16
f— X = or X =
Il I
] 33
X = — or X=—
11 1
X =3

1
I

/X +mx+n=0, (#0

Solution set 1s {3,

(1v)

Solution: /x*+mx+n=0, (0

Dividing each term of the equation by [

17
[l

jﬁ

) m n
X" fZ(,\)(;;J:*7

2

Adding ( l lj on both sides

]
20

5 mY) (m) n
X)"+2AX)| — |+ =——+

g

m | n
X+— | =——+
)=

o

Taking square root

/[ m ’ m? —4/n
X+ — =4 - e—
\ 2/ Vo4
+
4
+
¢

m2
40°

m : B —4/m+m”
20 40°

Jm? —4/¢n

m
X+— =
20 2
m ~m’—4/(n
X=——t—
20 20
—m++m?—4/n
X -
2/
. o |=m++m’—4
Solution set 1s Y

(v) 3Ix°+7x=0
Solution: 3x* +7x =0
Dividing cach term of equation by 3
A
,_+_

—x =0
3 3

)

(xf-ymx)(zjzo

Adding (;] on both sides
)

|

m
20

"

J



. / \ 2 p N2
(.\\‘%Z(.\)(l .FLZU :(2]
6/ {6 6

( 7}: 19
XN+— | =—
k 0 36

Taking square root

36
( 7] 7
X+— |=ft—
.0 6
\:__7—_}—1
6 6
=77
X =
6
—7-7 _
p— X = or X:—;/-—j:-
6 6
—14 0
X =— or X=—
6 6
x:i or x=0
3

Solution set 1s {O, ——37}

(vi) x*-2x-195=0
—-2x—195=0
x*—2x =195

Solution: x-

xz——zf—(x)(}Z):IQS
(x)" =2(x)(1)=195
Adding (1)* on both sides
()2 =20)(H)+ () =195+ (1)*
(x—1)"=195+]
(x—1)" =196

Taking square root

Jox=1)? = £196

x—I=%14
X =1+t14

— x=1-14 or x =1+14
Xx=-13 or X =15

Solution set 15 {—13, 15}

(vii) —x*+—=—x
2 2
15 7
Solution: —x " +—=—X
2 2
15 5, 7
— =X +—X
2 2
, 7 15
s X +—X =—
2 2
2 7Y 15
20 '\ 2 2

2

on both sides

Adding (%)

4 16

( 7T 169
X+—| =—-
4 16

[ 7YV 120449
x+AJ:AAV_

Taking Square Root

(o) e
XKt—| =% |—-
4 ¢

7 13
Xt—=T—
44
=7 13
X=—=1—
A a4



Q.1  Write the following  quadratic
equations in the Standard form and point
out pure quadratic equations.
(1) X+7D(x-3)=-7
Solution: (x+7)(x-3)=-7
XT=3X+7x=21=-7
X HAX=214+7=0
XT+dx—14=0
The standard form of quadratic equation is:
XT+dx—14=0
X +4 x

(ii) 3 o=

x> +4
Solution: Al _521

7
T(X*+4)-3x _
21

7x° +28-3x =21
7x*=3x+28-21=0
7x°=3x+7=0

The standard form of quadratic equation is:
Tx*=3x+7=0

X x+1

(111) - =06
x+1 X

1

. X X +1
Solution: ——+ =6
x +1 X

A (x+DE
x(x+1)

6

X H1+2x =6x(x+1)
2x7 +2x +1=6x" +6x
0=6x>+6x—2x" —2x—1
0=4x"+4x I

—  4x'+4x-1=0

The standard form of quadratic equation 1is:

4x* +4x—1=0

(i) [x+4]_(x—2}+4:0
x—2 X
Solution: (x+4j_[x—2j+4:0
X—2 X

(X+Dx—(x—-2)"+4x(x-2) 0
(x=2)(x)
XT+4x =[x +27 =2(x)(2)]+4x* -8x =0

X +4x— xX¥ —4+4x+4x3 -8x =0
4> +4x+4x-8x—4=0
4x*+ 85 — 88 —4=0
Ax* -4 =0
4x*=1)=0
X—1=0 (" 420)
So, x*—1=0is Pure Quadratic Equation

— 5 :
X+3 x _1

V N
) x+4 X
Solution: x+3 X3 =1
x+4 X
X(X+3)-(x+4)(x-9) 1
x(x+4)

X2 H3x—(x* =5x +4x -20) = Ix(x + 4)

x> 4+3x —(x* =1x-20) = x> +4x

X 43x = x5 +x+20= x> +4x
3Xx+x+20=x" +4x

4% +20 = x" +4x

— x°+ 48 — 48 —=20=0

x’=20=0
X>+0x=20=0
As, b=0

1 2 . . .
- S0, x7=20=01s Pure Quadratic Equation



(X) TIX+22) + 3a° = Sa(7x + 23a)

Solution:  7(x + 20" +30° = Sa(7x + 230)
TONT 4 )+ 37 = 35ax + 11507
TN+ 280 + 28ax + 37— 35ax — 1 154°
X7 =35ax -+ 28ax + 2847 + 307 — 1154°
X" =T7ax —84a° =0

Dividing each term of the equation by 7 we set

/2 12 2

TxT Tax 84’

R

~

X" —ax =12a°

(x)* —2(x)(%]:12a2

bl

Adding (%j an both sides

-

(x) —2<x>[3j+(ij :uau(gj‘
2 2 D

2

a a-
x——| =12a’ +
2
2
48a° +a*
X——| = —m
\ 2 4
a)  49a°
X —— =
2 4
Taking square root
2 49 R
a a”
X——| =%
; 2 4
a 7a
X——==%
2 2
a /a
x=—= ‘
2 2
at/a
X _
2
a+7a a—7a
— X = or X =
2 2
Ba ~0a
X = or X = —
2 2
X =4da or X =—3a

Solution set is {—3:1, 4a|

=0
=0

Derivation of Quadratic Formula By Using

Completing Square Method

The quadratic equation in standard form is
ax2+bx+c=0, a#0

Dividing each term of the equation by “a” we

gel.

/, b c

\/"2
+—x+—=0

/ a a

s c .
Shifting constant term — to the right, we have

a
x2+2x=_—c
a a
5, 2 b c
X“+—=(x)] — |=——
2( )(aj a
> , b -
(420 2] =
2a a
(Y . .
Adding (2—J on both sides we obtain
a

oreats)eaa) (5 -5

,
b* ¢

4a? q

2
b br—4dac
or X+—| = ——
2a 4a?

Taking square root of the both sides. we get
b b?—4dac
(o] e
2a 4a?

b Jb? —dae

= X+—==
2a 2a
b D2 —dac
= y=o YT TR
2a 2a
-h =+ \Ez —dac
or =
2a

- —b+JD? — dac
I'hus, v =—— i ~

—— a7 015 known
Qa

as “quadratic Formula”



AENNIERE Solve the Quadratic equation

3 e s e -
2+ 9X = 5x° by using quadratic formula.

Solution: 2 + 9x =

.

X

(]}

The given equation in standard form can be
written as
5x33-9x-2=0
Comparing  with the standard quadratic
equation ax? + bx + ¢ = 0, we observe that
a=5 b=-9 c=-2

Putting the values of a , b and ¢ in quadratic

formula
—-bx~b?2-4ac
X = , we have
2a
_—(—9)i\/(—9)2—4(5)(—2)
. 2(5)
Or r_9i\/81~}-40_9i\/121 ~9+11
' 10 10 10
Either x:9+“ or x:9_“
10 10
x:£=2 orx::%:—l
10 10 5

—1 . :
2.— are the roots of the given equation
5

-1
Thus, the solution set is {?2}

m Using quadratic formula,

2x+1 x-2

solve the equation

=0
x+2 x+4

) 2x+1 x-2
Solution: AL

x+2  x+4
Simplifying and writing in the standard form

(2x+1)(x+4)=(x-2)(x+2)
(x+2)(x+4)

Cx+DE+4)-x-2)(x+2)=0
2x24+8x+x+4-(x2-4)=0
2x2+9x+4-x2+4=0

Or x2+9x+8=0

ax” +bx+c=0

Here a=1, b=9, ¢=38

Using quadratic formula

_ —b++/b?—4dac

X , we have
2a
-9+ /(9)2-4x1x8
X =
2x1
_9%81-32  —9£./49 —9+7
2 2 2
-9+7 —9-7
x= x=
2 2
] ~16
x:—-:—l U = 16:—8
2 2
-1, — 8, are the roots of the given

cquation. Thus, the solution set is {-8. -1}



EXERCISE 1.2

Q.1 Solve the following equations using
quadratic formula:
(1) 2 -x2=7x
Solution: 2 —x2=7x
Ix2+7x=-2=0
As ax’ +bx+c=0
= a=1, b=7, ¢c==-2
Using Quadratic Formula

o —b+tb2-4dac

2a

~(7)£y(7) - 4)(-2)

2(1)

X =

r_—7i\/49+8
T 2
r_—7ix/57
)

Solution set 1s {

7457
2

(ii) 5x*+8x+1=0

Solution: 5x*+8x+1=0

As ax’+bx+c=0
= a=5 , b=8 , c=I
Using formula
—b++/b* —4ac
*e 2a
_8+/(8)" ~4(5)(1)
B 2(5)
—8++64-20
AET)
—8+/44
T
10

_—g+2411
U0
Z(-a11)
X = 6 s
—44411
RE———

. o [—4x 11
Solution set 1s ——5—

Gii)  V3xt+x=43
Solution: 3x%+x =43
S x2+1x-4/3=0

As ax’+bx+c=0

—  a=3 . b=l , c=-43

Using formula

_ —bEyb’-4ac

* 2a
—1iﬁ)2—4(ﬁ)(—4\@)
X = 2\/5

1+ 1+16(\/§)2

X =

23
1+ f1+16(3
‘e (3)
23 '
X_—li\/1+48
23
X__—li\/@
23
147
X =
243
N x:—1~7 _ =147

01 X =
243 PN

X:ﬁ or X:]:/\/?



=2 o x=--
V3 NE
N= -f =3 (_l
V3 A
Solution set is \/: —i}
J3
(1v) 4x*-14=3
Solution: 4x* —14 = 3x
4x* -3x-14=0
As ax" +bx+c=0
= a=4,b=-3,c=-14
Using formula
. -b+ b’ —4ac
2a
() -4 @)(-19)
2(4)
L _3£:9+224
8
Solution set 1S {3—%%@}
(v)  6x*=3-7x=0
Solution: 6x*—=3-7x=0
6x°=7x-3=0
As  ax’+bx+c=0
= a=6 , b=-7, c=-3
Using Formula
—b++/b? —4dac
to 2a
D) - 4(6)(3)
2(6)
7449472
TR
L

12

Ja

|

7411

7411
X
12
7-11
= =— or
12
-4
X =— or X =—
12
-1
X=— or
3
Solution set is {_—1 3}
3 2
(vi) 3x+8x+2=0
Solution: Ix>2+8x+2=0
As ax’+bx+c=0
= a=3 , b=8 ,c=2
Using formula
X_—bi\/bz—é‘rac
B 2a
—8+/(8)" ~4(3)(2)
X =
2(3)
 -8+/64-24
6
84440
6
x_—8i\/4><10
6
~—8+24110
6
Z(—4iﬁ6)
X = ;{3
410
3

—4+\10]
’3

Solution set 1s {



(vil)

— :l
X—-6 x-S
Solution: - 4+ l
X—6 x-35
3(X—5)—4(X—6)_1
(X=6)(x=5)

3(X=3)=4(x=6)=(x-6)(x—=5)
3X—=15—4x+24=x"=5x—6x+30
—IX+9=x"=11x+30
X=X +1x+30-9=0
X’ =10x+21=0

As ax*+bx+c=0

= a=1, b=-10 ,c=21

Using formula:

—b++/b* —4ac

—(~10) £ /(~10)" - 4(1)(21)
2(1)
= 10+100-84

2

C10+416

X =

X =

x =7 or x=3
Solution set is {3, 7}

X+ 2 4—x_21
x—1 2X 3

Xx+2 4—x:21
x—1  2x 3

(x»%2)2x—%4—-xﬂx——0::7

(x —1)(2Xx) 3

(viii)

Solution:

(2x% +4x)—(4x —4—x"+x) 7

2x% = 2x 3

2ﬁ+4x—5x+4+x221
2x7 —2x 3

3x*-x+4 7
2x* —2x 3
3(3x% —x +4) =7(2x" - 2x)
Ox?—3x +12=14x>-14x

— 14X —0x>—14x+3x—12=0
5% =11x—-12=0

As ax’ +bx+c=0

= a=5, b=-11, c=-12

Using formula:

x_—bix/bz—élac
| 2a
X_%HDiJPHY—Mﬂku)
2(5)
11541214240
10
1124301
10
C11£19
10
11-19 11419
= X=— or X =
10 10
-8 30
X =— or X =
10 10
4
X=—— or XxX=3
5

Solution set 1s {3,:§il



b
Xx—-b x-a

(IX)

2

. ) a b
Solution: + -

X—-b x-a

(9]

a(X—a)+b(x—-b)
(X—=b)(x—a)

=2

ax —a~ +bx—b’ R

X" —ax —bx +ab
ax—a’ +bx—b? =2(x* —ax —bx +ab)
ax —a’ +bx —b’ =2x* —2ax — 2bx +2ab
2x* =2ax—2bx +2ab—ax +a* —bx+b* =0
2x* —2ax—ax —2bx —bx+2ab+a’+b*=0
2x7 —3ax —3bx +2ab+a’+b* =0
2x* —(3a+3b)x+(a* +b’+2ab)=0
2x* —(3a+3b)x+(a+b)* =0
As Ax*+Bx+C=0
=  A=2,B=-(3a+3b) ,C=(a+b)

Using Formula

_ -B++/B*-4AC

2A

—[-(3a+3b)] £ \/[—(3a+3b)]2 _4(2)(a+b)?
o 2(2)

+3(a +b)iﬁ3(a +b)] —8(a+b)
- 4

2 2 2
3(a+b)i\/[(—3)'(a+b)} —8(a+b)’
B 4

3(a+b)£/9(a+b)’ —8(a+b)’

X =
4

3(a+b)+y/(a+b)’

X =
4

3(a+b)+(a+b)

X =
4
d — ' 3 C b + (¢ +b
X:3(d+b) (a+Db) or x = (a+b)+(a+b)
4 4
, 4(a+b

X = 2lij~b») or X= ( : J

4 4

x:a+b or x=a+b
2
x:%(aer) or x=a+b

|
Solution set 1s {(a +b), ;(a + b)}

(x) —l+m -2+ 2L+m)x=0, (£0
Solution: - (¢ +m) - &2+ (2U+m)x=0, {#0
= (f+m)+ x> —20+m)x =0 g1032)
= x*—(20+m)x+(L+m)=0

As ax> +bx+c=0

= a=/(,b=—2¢+m) , c={+m
Using Formula

_ —btb®—-4dac

X

2a
_-Hzem)]i\/Hzeer)]2 —4(0)(0+m)
i 20
(20 +m)+ \/(—1)2 (20+m)* —40(£+m)
tT 20
_@trmz J(20) +(m)’ +2(20) (m) - 4¢* —4fm
2(

X:(2.€+m)i\/;1»ff+m2+%ﬁ—gf(f—%

20
3 (2€+m)i\/m2

20
‘= (2l+m)tm

X

20
x:2€+,ﬂ{—,ﬂ{or X:2€+m+m
20 20

2’3/ 20+2m
X =— ; X =
24 20
X_Z(Nrm)
20

{+m
X=
(

x =1 or

Solution set 1s Jl. F+ml
e




The equations of the type ax* +bx*+¢ =0
txample 1:

Solve the equation x* —13x* +36=0

Solution: x'~13x"+36=0 ... ... (i)
Let "=y e (i)
Then x*' =y*
Equation (1) becomes
v =13y +36=0
y =9y —dy+36=0
(y=9)=4(y~9)=0
(y=9)(y-4)=0
Either y-9=0 or y-4=0,
y=9 or y=4
From equation (ii) Put y = x°
o or x’'=4
X’ :i\/§ or \/x—zzi\/z
— X =13 or x=1=2
The solution set is {2, +3]
Type (ii):
The equations of the type ap(x)+ b__ C
p(x)
Example 2;
3
Solve the equation 2(2x—1)+ S =5
Solution:
2(2x—l)+ . =5 . (1)
‘ 2x —1
[et 2x—=l=y (11)
Then the equation (1) becomes
Zy—i—i:S
b

or 2y’ +3=5y
2y‘2—5y+3:0

E.quations reducible to uadratic form

Using quadratic formula

ay’ +by+c=0

— a=2,b==-5,¢c=3
-b++b* —4ac
Y= 2a
_(_5)i\/(—5)2—4x2><3
e 2%2
5442524 5+1 541
Ty TS Ty
We have
y:E or y:E
4
y:ézi or yzﬂzl
4 2 4

From equation (ii) putting (y =2x—1)

2x—1=é or 2x—-1=1
2 _

2x=%+l or 2x=1+1=2
2)4:E or x:z

2 2

5
X == or X =1

Thus, the solution set is {l%}
m Reciprocal equations of the type:

a(x2 +%j+b(x+i)+c:0
X’ X

or ax'+bx’+cx*+bx+a=0
Reciprocal Equation

An equation is said to be a reciprocal equation, if it

. : 1
remains unchanged, when x is replaced by —.
X

Replacing x by ! n
X

4 3 2
ax” —=bx 4+ cex”—=bx+a=0. we have



e

Multiplying both side by x*, we get
a—bx+ox’ —bx’ +ax* =0,

By arranging these terms we get the same
equation .

Thus  ax’—=bx’+ex’—bx+a=0 is a

reciprocal equation.
| I :

Solve the equation

2x -5 —14x* - 5x+2=0
Solution:

2x =57 - 14x7 -5x+2=0
Dividing each term by x~.
20 5’ 14x 5x 2

> s 2 '>+__7:O
X" X~ X" X~ X
2x1—5x—14—§+ 27 =0
X X~
| 1 .
2l x"+— -5 x+— |-14=0 ... (1)
. x- X
| ..
Let x+—=y, .. (11)

X
Taking square both side

x3+—%+2(x)(l]:yz

X X

b 1 2
X-+—;—'—_ y“—Z
x*

So equation (1) becomes
2(y*—=2)-5y-14=0
2y’ —4-5y—14=0
2y’ ~5y—18=0

2y =9y +4y—18=0
y(2y-9)+2(2y=9)=0

- (2)'4())()/’%2):0

Either 2y-9=0 or y+2=0

L : |
From equation (ii) Putting y = x +—, we hav
X

I
2(x+i)—9:0 or x+—+2=0
X X
2 2
2x+—-9=0 or x“+1+2x=0
X

2x*—9x+2=0 or xT+2x+1=0

-

First we solve 2x*—9x+2=0 by quadrati
formula, we get
a=2,b=-9,c=2

‘= —b++/b* —4ac

2a
X:—(—9)i\/(—9)2—4x2x2

2X2
L _9++/BI-16
4
965
4

Now we solve x’+2x+1=0 by quadrati
formula
a=1,b=2,c=1

_ —b++/b? —4ac

X

2a
2+ J(2) —4x1x]
X =
2x1
—2+4-4 20
X:—z—‘ or X = 5

x =—1,—1

Thus, the solution sct 1s {—l.

Ne)
|+
@)
*AN
N —



m Exponential equations:

L exponential equations, variable occurs in
cxponent. For example 2* =8

Solve the equation 5% 4+ 517X = 2¢
Solution: 5'** 4+ 357 = 2¢

SRR R L o P

x5
or 3.3“'+5—X—26=0 (i)

Let 5% =,

Then equation (i) becomes

Either y—5=0 or Sy—-1=0,
y=5 or Sy=1
[
or y:§=5
From equation (ii) Put y = 5"
5¢ =5 or 5¢=5"
= x=1 or =—x=-1

- The solution set is {il} .

m The equations of the type:

(x+a)(x+b)(x+c)(x+d)=k

b

where a+b=c+d

Example 5:

Solve the equation
(x-1)(x+2)(x+8)(x+5)=19

Solution:
(;(—])(x+2)(x~k8)(x+5):19

Or [( ) (x +8)][(x +2)(x+5)J—J9:
(- -1+8=2+5)

(x* +7x=8)(x* +7x+10)=19=0 ... ()
Let x’+7x=y . (i)
Then equation (1) becomes
(y-8)(y+10)-19=0
y’+2y—-80-19=0

Yy +2y-99=0

y +11ly-9y-99=0
y(y+ll)-9(y+1l)=0
(y+11)(y=9)=0
Either y+11=0 or y=9=0

From equation (ii) Put y = x* +7x

x?+7x=9=0

First we solve x*+7x+11=0 by quadratic
formula
a=1,b=7, c=11

_—bi\/b2—4ac
2a
——7i\/(7)2—4(1)(]1)
2(1)
7+J49-44 745
2 2
Now we solve x> +7x—-9=0
a=1,b=7, c=-9
_~bi\/b2—4ac
2a
75 (1) -40)(-9)
2(1)
“T£J49436 _ 7485

9

=

2
. . T+
. The solution set 15 { \/— .
2

x2+7x+11=0 or

Or =

or Xx=

EE
2



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}



EXERCISE 1.4

Solve the tollowing equations:

Q.1 2x+3=7x+16

Solution: 2X+5=J7x+16 ... (1)
Squaring both sides

(2x +3)° :(m)

(2%) +(5)" +22x)(5) = Tx +16
4x7+25+20x =7x +16
4x*+20x = 7x+25-16=0

4 +13x+9=0

4P +4x4+9x+9=0
4x(x+D+9x+D=0
(X+D(Ex+9 =0

x+1=0 or 4x+9=0
x=-1 or 4x =-9
x=-1 or x::2
4
Checking

Putting x =-1in the equation (i) we have

2X+5=+Tx+16
2(=D)+5=J7(-1)+16

—2+5=~+-7+16
3=49
3=3 which i1s true

Putting x = v in the Equation (1) we have

2x +5=~7x+16

{2)- {2

18 s _—63—+16

4 4
-18+20  |-63+64

4\ 4
2 | 11 o
i = —=— which 1s true
4 4 202

Q2 Jx+3=3x-1
Solution: Vx +3 =3x-1 .....(1)
Squaring both sides

(\/x S)L :(3x—1)2 ‘
x+3=(3x)"+(1)" =2(3x)(1)
X+3=9x%+1-6x

9x? —6x—x+1-3=0
9x*—T7x-2=0

9x*—9x +2x—-2=0
IOx(x=D+2(x=-1)=0
(x-DOx+2)=0

x=1=0 or Ox+2=0
x=1 or Ox =-2
-2
or X =-—
9
Checking:
Putting x = 1 in the equation (i) we have
Vx+3=3x-1
V1+3=3() -1
Ja=3-1
2=2 which is true

Putting x = ry in the equation (i) we have

\fm=3x—1
|/——2+3:3(£)~1
9 9
f—2+27 _—_6_1
9 9

= which 1s not true

-2,
As ? 1S an extrancous root

So, the solution set is {1}



Q3 Ix=JI3x+14-3
Solution: 4x = JI3x +14-3 (1)
AX+3=VI3x +14

Squaring both sides
(hx+3) = (V3 14)

(4x) +(3) +2(4x)(3) = 13x + 14
16X +9+24x = 13x +14

16X° +9+24x —13x 14 =0
16x* +11x=5=0

16X* +16x=5x=5=0
lox(x+1)=5(x+1)=0
(x+D16x-5)=0

x+1=0 or 16x-5=0

x=-1 or 16x=5
5
x=-1 or X =—
16
Checking

Putting x = -1 in the equation (i) we have
4x =+/13x+14 -3
4(-1)=J13(-1)+14 -3
—4=-13+14-3
~4=41-3

—4=1-3
-4 # =2
So —1 is an extraneous root

. 5. L
Putting x = " in the equation (1) we have

4x =+/13x+14 -3

17-12
4

Al &|lw,

= % which is true

So, the solution set is {i}
16

Q4 3x+100-x=4
Solution: +/3x+100-x=4........ (i)
V3x+100=4+x

Squaring both sides
2

(\/3x+100) = (4+x)?
3x+100=(4)" +(x)* +2(4)(x)
3x+100=16+x* +8x
X" +8x+16-3x-100=0
x*+5x—84=0
X2 +12x-7x-84 =0
X(x+12)=7(x +12) =0
(x+12)(x=7)=0

x+12=0 or x=7=0
x=-12 or X =
Checking
Putting x =—12 in the equation (i) we have
V3x+100-x=4

J3=12)+100 - (=12) = 4
J=36+100+12 = 4
J64 +12=4

So —12 is an extraneous root
Putting x=7 in the equation (i) we have

11-7
4=4 which 1s true
So, the solution set is {7}



Q.3 \“"?;:+J‘:LT1:\/\+6 Che.cking: | o
Solution: \\+w+\/\+ﬁ’ Jx+60 Putting x =4in equation (i)
Squaring on both sides ://X > +://x t2l :\\//x +60
—_—  — 2 5 445+V4+21=vJ4+60
NSV = (Va0 J9 435 = Joa
\‘Jﬁzﬂ- h‘_’313 ) N — 3+5=8
ST V) (VS (V2T = 60 8=38 which is true
xT5+x+21+2(\/x+5)(x/x+2l)=x+60 : —184
Putting x=—3—
2X 426+ 23X + 21X +5x + 105 = x + 60 Vx5 4+ i+ 21 = x+ 60
VXD 26X +105 = x + 60— 2% — 26 \/ 184, [-184 184
VX 26X +105 = —x +34 3
X T 26m 1105 = 34 x \/—184+15+\/—184+63:\/—184+180
Again squaring both sides :
TS S 169 121 _ [-4
2V +26x+105) =(34-x) : R
4(x% +26x +105) = (34)° + x> ~2(34)(x) \/—1><169+\/—1><121:J—1><4
4% +104x +420 = 1156 + x* — 68x B 3
4% +104x +420—1156— x>+ 68x =0 1% I _ 2 ci=Al-1
3x7+172x—-736=0 */5 ‘6 ‘B
a=3,b=172 ,c=-736 13’}“’:31
—_— 3 3
_“bi b2—4ac 24l 2l
- —_= Which 1s not true
2a \/3 \/g
~172+(172)> — 4(3)(~736) 184
X = As x = 1S extraneous root
2(3) 3
_—I72i\/29584+8832 so solution set is {4}
= 6 Q6 Jx+1+J/x-2=Vx+6
1724 38416 Solution: \/x+1+\/x—2:\/x+6 ...... (1)
- 6 Squaring both sides
2 2
L _-172£196 (\/x+1+\/x—2) =(\/x+6)
B 6 2 2
172196 —172+196 Vet +(Vx-2) +2 1) (x=2) =x+6
A= 6 x+l+x—2+2\/(x+l)(x—2):x+6
x:i:g or x:zg 2x 14+ 20X “2x X2 = x +6
o WX =X =2=X+6-2x+1
K=o x =4 2WxP—x-2=7-x




Again squaring both sides

des Q7  VJIl-x4+J6-x=v27-x

(2\/‘\—_“—2) =(7-x)’ Solution: /11— x +\/6—x :\/27—x ...... (1)
Hx —x-2)= (7)3 +(x)2 ~2(7)(x) Squaring both sides

R 2 2

AXT - Ax =8 = 404 X 14 (ViT=x+v6-x) =(v27-x)

X7 X7 —4x+14x -8 -49 = . >

3 +10x-57 =0 (VH=x] +{Vomx ] +2(Vi1=x)(Vo-x) =27 -x
SXH+19x - 9x ~57 =0 11=Xx+6-x+2/(11-x)(6—x) =27 —x

X(3X+19)-33x+19)=0 o
Gx+19)(x-3) =0 17=2x 42366 —11x —6x + x> =27 —x
3X+19=0  or  x-3=0 W66—-17x+x> =27 —x—17+2x
3x=-19 or X=3 :

-19 266-17x +x% =10+ x
*= S Again squaring both sides
Checking 7\ s
Putting x =3 in the equation (i) (2\/66-17x+x ) =10+%)
Vi+l+dx-2=Vx+6 466 -17x +x) = (10)" +(x) +2(10)(x)
—-2= 2 2
fl“}ﬁf“ V3+6 264 — 68x +4x% = 100+ x* + 20x

Ojf_;‘ 7 4x% — X~ 68x —20x +264~100=0
3=3 which is true 3%~ 88x +'164 =0

_ —~19 o By applying quadratic formula
Putting XZT in the equation (1) a=3 . b=-88 . c=164
Yx+1+Vx -2 =Vx+6 L ~bEVb —dac

N 2a

\/—+ \/——2 e :

3  —(~88)£/(-88)* —4(3)(164)

\/ 19+3+\/ 19—6_\/—19+18 ho 203)

: . . 88+ /77441968
\/—1><16 ~1x25 \/—1><1 X = p
.+_ =
| 35 y . ) . _88£5776
j} f -7 i=+-1 B 6
88—-76 88+76
4i+50 i = . or x= 7
= 7 0]

5 A : ,
i :]_l which 1s not true X 22 or X :rl'(ﬁf
R g s

- 3
As X = —2 IS an extraneous root .
3 82

I i X =2 or X =
So the solution set is {3} ;




ChecKing

Putting x =2 in the equation (1)
VIl-x+V6-x =27 -x
VI=2+J6-2=27-2

’0+f V23

+

(

[ ]
N f -

which is true

. 82 .
Putting x = — inthe equation (i)
3

JI1=x +\/6—x,=\/27—x

< ,7 “‘
\/11—8—+\/6—& \/77_Q
3
\/33 82 \/18 82 \/81 82
\/ 149 \/ 1x 64 \/ 1x1
f

7i  8i '
+ i=-1
3B

Ti+8 i

NERRNG

-12 = —l— which is not true
SBoSB

82 .
As — 1S an extraneous root
3

So, the solution set is { 2 }
Q8 Jda+x-Ja-x=.a
Solution: v4a+x —vJa—x :\/a_ ........ (1)

Squaring both sides

(aa+x—a-—x) =(a)
[ fiaa] +{damx) -2 i) fax) =a
4a+/+a—)(—2\/(74a+x)(a—x) =a

54 —2+/4a” —4dax +ax —x' =a

—2'\/4"12 —3ax—X" =a-—>a
24a? —3ax - x* = —4a
A
-Z
Jaa® —3.’ax—x2 =2a

Again squaring both sides
2
(\/Zaz —3ax —x” ) =(2a)’

4a° —3ax — x* =4a’

J4a® —3ax —x* =

4a® —3ax — x> =4a’

457 447 =3ax+x°

= 3ax+x2=0
x(3a+x)=0
x=0 or 3a+x=0
x=0 : or X =-3a
Checking:

Putting x =0 in the equation (1)
Jaa+x —Ja—x =a
Jda+0-Ja-0=+a
Jia—Ja=1a
2\a-a=+a
\/g = \/5 which is true

Putting x = —3a in the equation (i)

Jda+x-Ja-x=+a
J4a-3a-Ja+3a=1a

Ja i =R
Ja-2Ja=+a

~Ja=Va which is not true

As—3a 1s extraneous root

So, the solution set is {0}



QY UN 4x+l-Uxtx_1=1
Solution: \/x:+.\+1—\/x:+x—l:1 ...... (1)

Let X:+x:y

Put it in equation (i)

Uy rl=Jy-1=1

Squaring both sides

’

(Vy+1-Jy=1) =qy
) (1) =2 ) ()=

v l+y=1-2J(y+D(y-1) =1

p— 2y—1:2\/y2—1

Again squaring both sides

(2y-1)° :(2\/?71)2

(2y) + (1) =2(2y) (1) =4(y* -1)
4y’ +1-4y=4y> -4
4y" +1-dy=4y" —4
l-4y=—4
1+4=4y
S=4dy

= 4y =5

From equation (i) Put y = x* +x
4y =5
Ax*+x)=5
4x* +4x =5
4" +4x-5=0

Solving by quadratic formula
a=4 , b=4 , c=-5

_ —h* Jb? —4dac

L =
2a

4 ) - 44 -5)
- 2(4)

X

_—4%/16+80
8
X_—4iJ&§
8
_—4x16x6
8
_—4xal6
8
A (-126)
X=——
£
~1+/6
X =
2

The solution set is {

~1+J6
2

Q10 Vx*+3x+8+Vx +3x+2=3

Solution: Vx> +3x +8 +/x>+3x+2 =3 .. (i)
Let  x*+3x=y ... (ii)
Put it in equation (i) |

Jy+8+y+2=3
Squaring on both sides

(\/Y+8 +\‘/y+2)2 = (3)
(\/Y+8)2+(\/y+2)2+2( y+8)(\/yTz):9

y+8+y+2+2\/y2+2y+8y+16:9

2y +10+2,/y* +10y +16 =9

2y +10y+16 =9 -2y —10

2y +10y+16 = -2y — |

2y +10y+16 = —(2y + 1)

Again squaring on both sides

2V’ +10y+16)2 [~y +D]

4y’ +10y +16) = 2y +1)?




Y0y ok = (2y) + (1) +2(2y)(1)
4y? 140y H0d =4y bl dy
A0y + 64 =1+4y |
40y —dy =164
3oy=—63
From equation (ii) Put y = x* +3x
36(x7 +3%) =-63
36x7 +108x+63=0
Solving by quadratic formula

1=36 , b=108 , c=63
K_—bi\/bz—/lac
‘ 2a
 —108+/(108)° —4(36)(63)
2(36)
_ —108++/11664-9072
- 72
_ —108++/2592
- 72
_—108iﬁx4x9x9x2
72
X_—lOSi\/42x92x2
72
L l08£4x9+2
- 72
_ ~108£36v2
- 72
36 (-3+2)
X =
.
3442
X =
2
[3+42]

So. the solution set is l 5 J

Q11 Jx +3x+9+x" +3x+4 =5

Solution: \E +3x+9 +\/x2 +3x+4=5....0)
Let x’+3x=y ... (ii)

Put it in equation (1)

Jy+9+Jy+4 =5
Squaring both sides

(\/y+9 +\fy+4)2 =5°

( Y+9)2+( y+4)2+2( ) /y 4] =23

y+9+y+4+2(y+9)(y+4) =25

2y +13+ 2y +4y +9y +36 =25

2./y* +13y+36 =25-2y -13

2y +13y+36 =12 -2y

ZJy*+13y+36 = Z(6-y)
\/y2+13y+36 =6-y
Again taking squaring both sides

(\p+l3y+36)2 =(6-y)’
y? +13y+36=(6)" +(y) ~2(6)(y)

¥ +13y+ 36 = 36 + ¥ ~12y
13y =—12y

13y+12y=0

25y =0

0

25

y=0

y

From equation (ii) Put x* +3x =y

x*+3x=0
x(x+3)=0

x=0 or

So, the solution sct is {-3, 0}



—
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MISCELLANEOUS EXERCISE -

Q. 1 Multiple Choice Questions

Four possible answers are given for the
following questions. Tick (v) the correct
answer.

An equation, which remains
. 3 1 ]
unchanged when x is replaced by —is

called a/an......

(a) Exponential equation

(b) Reciprocal equation

(¢) Radical equation

(d) None of these

The solution set of equation 4x”—16=0 is
(@) {+4) (b) {4}

() {£2} (d =£2

The number of methods to solve a
quadratic equation is

(@) | (b) 2

(c) 3 (d) 4

An equation of the form 2*-3.2"+5= 0
is called a/an ___ equation.

(a) Exponential (b) Radical

(c) Reciprocal (d)  None of these
Two linear factors of x*—15x+56 are
(a) (x—=7)and (x+8)

(b) (x+7)and (x—28)

(c) (x—7)and (x—38)

(d) (x+7) and (x+8)

Standard form of quadratic equation
is

(a) bx+c=0, b=0

(b) ax’+bx+c=0, a#0

(c) ax’=bx, a#0

(d) ax’=0, a#0

The solution set of the equation x2-9=0
is

(a) %3] (b) {3}

(c) {=3) (d) (9}

The number of terms in a standard
quadratic equation ax*+hx+c=0is ___
(a) | (b) 2

(c) 3 (d)y 4

9.

10.

11.

12.

13.

14.

15.

16.

The solution set of equation 2+9x=5x"
IS.......

-1 +1 |
¢ — —,2
(a) {5 ,2} (b) {5 2

I -1
- d {=—,-2
(c) {5, 2} (d) {5 }

The solution set of equation

x*-16=0 is........
(@) {4} (b) {+4}
(c) {4} (d) None of these
The quadratic formula is
(a) —bxb* —4ac (b) bxb* —4ac

2a 2a
(C) -bt \/52 +dac (d) b+ \/1;—2 +4dauc

a a

An equation of the type 3* +3* ™ +6=0
is a/an.....

(a) Exponential equation

(b) Reciprocal equation

(c) Radical equation

(d) None of these

If a=0, in ax2+bx+c=0, then it reduces

(a) pure quadratic equation

(b) linear equation

(c) quadratic equations

(d) exponential equation

How many linear factors a quadratic
equation has?

(a) 1 (b)) 2

(c) 3 (d) 4

An equation of the form
2x'-3x’+7x’~3x+2=0 is called a/an

(a) Reciprocal equation

(b) Radical equation

(c) Exponential equation

(d) Nonc of these

The solution set of equation 5x*=30x
iSeene.

(@ {5,30) (b)
() {0,-0) (d)

{0.6}
{5.0}



17.

18.

19.

22.

23.

The standard form of the quadratic

equation is ax*+bx +¢=0 where a, b, ¢
are ..........

(@) lrrational numbers

(b)  Rational numbers

(¢)  Real numbers

(d)  Whole numbers

The solution set of 25x*—1 =0 is

(a) {ié} (b) {—é}

(©) {%} (d)

J

Cancellation of x on both sides of
5x”= 30x means

(a) the loss of one root

(b) no loss of any root

(c) gain of one root

(d) undefined solution

None of these

If 2*=1, then X = .............
(a) O (b) 1

|
( 2 d) —
) (d) 5

What should be done to make the
co-efficient of x* equal to 1

in3x*+7x=0?

. 1
(a) multiply the equation by 3
. 1
(b) divide the equation by 3
(c) add % in both sides

(d) subtract % from both sides

Sentences involving the Sign........
hetween two algebraic expressions are
called equations

(a) < (b)y 2=

(c) = (d) <or>
The solution set of equation
X’-x=2=0is......

(a) (2,1} (by (-2,1}
(c) 1{2,-1} (d)y {-2,-1)

24.

285.

26.

27.

28.

29.

30.

31.

32,

]
9

An equation of type x +x +x +x+1=0 is
called a/ an ...... equation.

(a) Radical (b) Reciprocal
(c) Exponential (d) None of these
Solve the equation 5" + 5' =26
(a) {1} (b) {1}

(c) {2} (d) {%2}

The value of variable of an equation
not satisfying the equation is called.

(a) root (b) extraneous root
(¢c) exponent (d) solution set

The number of roots of a quadratic
equation is:

(a) 1 (b) 2

() 3 (d 4

The solution set of equation

X~ 7x+6=0 is......

(a) {1,6} (b) {-1,-6}

(c) {-1,6) (d {1,-6}

What Should be done to make the
co-efficient of x° equal to 1, in
7x4+2x —1=0?

(a) multiply the equation by 7

(b) divide the equation by 7

(c) add 7 in both sides

(d) subtract 7 from both sides

If b 0 in a quadratic equation

ax +bx+c-0 then it is called.

(a) Pure quadratic equation

(b) Linear equation

(c) Quadratic equation

(d) Exponential equation

What is the degree of quadratic
equation?

(a) 1 (b)y 2

(c) 3 (d) 4

The cancellation of x on both sides of
the equation of the type ax’=bx means
the loss of one root. That root is always
equal to.....

(a) O (b)) 1
(c) a (d)y b
If y=2" and 8y =1, then, x =...
(a) 8 (b) l
8



()3 (d)y =3
34 The solution set of equation

(@) 1f

(¢) }l - (d) None of these
D

35. Ify=x"' and 3y=5, the value of x is ....

@ 2 b =

3 3

-3 3

() — d) =

5 @ 5

ANSWER KEY]
1. | b |2, | ¢ |3 |c|4 |al|5 |c
6. |b|7. | a |8 |[c |9 |a]|10.]| a
11. ) a |12. | a |13. | b |14. | b |15.| a
16| b | 17.| c |18.| a |19.| a |20.| a
21. | a |22.| c |23.| c |24.| b |25.| b
26.| b |27.| b |28.| a [29.| b |30.| a
31.| b (32.| a |33.|d |34.| a |[35. | d

(Q.2. Write short answers of the following
questions.
(i) Solvex*+2x-2=10
Solution: x* +2x -2 =0
ax*+bx+c=0
= a=1,b=2,c=-2
We know that

—b++b* —4ac

2a
242 - 4)(-2)
B 2(1)

_—23:\/4+8

2

2412

2

X=

X

X

x=—2i\/2><—3_
2

2423

2

G ERE)
2
x=—1%43

5.5 ={-1+/3]

(ii) Solve by factorization 5x* = 15x
Solution:
5x*=15x
5x* - 15x=0
5x(x-3)=0
S5x(x-3)=0
5x=0 or
xX= L) or Xx=3
5
x=0 or x=3
Solution set 1s { 0, 3}

X

+1—3

(iii) Write in standard form =
x+4 x-4

1 1
+ =
x+4 x-4
(x—D+(x+4) 3
(x+4)(x—-4)
x—A+x+ 4 ;
(x)" = (4)*
22x 1
x —16
2x =3 (x* - 16)
2x = 3x* - 48
0=3x"-2x-48
3x* - 2x - 48 =0
(iv)  Write the name of methods for
solving a quadratic equation.
Ans. Following three methods are used for
solving the quadratic equation.
(1) Factorization method
(11) Completing square method
(in) Quadratic formula method

Solution: 3




(v) Solve sz—l} — b

3

-

Solution:

1Y 9
(k“‘zj =3

Taking square root

3\—l=tg
2 2
Zr:ii+l
22
7y = +3+1
2
+3+1
X =
2X72
+3+1
X:
4
3+1 -3+1
= X = or x=
‘4
4 -2
X=— or x =——
4 4
-1

x=1 or x=—
2

The Solution set 1s {1%1—}

—

(vi)  Solve /3x+18 =x

Solution:

J3x+18 =x .o (1)

Taking square of both sides

(J3x+18)" = (x)?

3x+ 18 = x

— x> -3x-18=0
X —6x+3x-18=0
x(x-6)+3(x-6)=0
(x —6)(x+3)=0
x-6=0 or x+3=0
x=6 or x=-3

Checking
Put x = 6 in equation (1)

6=06 whichis true
x = —3 in given equation

J3x+18 =x

Put

3 =-3 which is not true

As —3 is an extraneous root

So, the solution set is {6}
(vii) Define quadratic equation
Quadratic Equation

An equation which contains the square
of the unknown (variable) quantity, but no
higher power, is called a quadratic equation.
Standard form of quadratic equation in one
variable is ax® + bx + ¢ = 0, where a, b, ¢ R
and a = 0.
(viii) Define reciprocal equation
Reciprocal Equation

An equation is said to be a reciprocal
equation, if it remains unchanged, when X is

1
replaced by —.
X

Example
(1) ax* +bx’ +exP +bx+a=0 OR

(1) a[xlwL 12]+b(x+l}+c:0
X X

(ix)  Define exponential equation:

Exponential Equation:

An equation in which variable occurs
in exponent is called exponential equation.
Fxample: 2" -8=0



(X) Define radical equation

Answers:
Radical Equation i. ax2+bx+c=0, a=#0
An equation involving expression of ii.  Three
vartable under the radical sign is called radical iii.  Completing square
equation. . _b+-Jb2—4ac
Examples: (i) Jy+3=1 . x= 2a
i Vi-1=Jx-2 1
Q.3 Fillin the blanks: V- {i 5 }
L. The 'star}dard form of the quadratic vi.  Exponential
equation is . r
. The number of methods to solve a Mo ( 3-}
quadratic equation are v Reciprocal
. ix.  Extraneous
1ul.  The name of thg method to derive a x.  Radical Sign
quadratic formulais ......
iv.  The solution of the equation ax*+bx+c=0,
a=0 :
v.  The solution set of 25x*~1=0 is .
vi.  An equation of the form 2%~3.2"+5=0 is
called a/an equation.
vii.  The solution set of the equation x*~9=0
1S :
vili.  An equation of the type x*+x’+x +x+1=0
is called an_____ equation.
ix. A root of an equation, which do not
satisfy ~ the  equation i1s  called
root.
X. An equation involving expression of the
variable under_ 1is called radical
equation.




