After completing this unit, students will b

& Solve a quadratic equation in one variable b
L Factorization,
4 Completing the squares.
Use method of completing the sq @ oxdrive the quadratic formula.

Use quadratic formula to solve quadraticiequations.
Solve equations, reducible tg Guadgatic form, of the type ax* + bx* + ¢ = 0, Quartic or

Bi-quadratic equations.

Solve the equationsfof she type ap(x) +%= b, where a, b and c are rational
p(x

numbers. &

1 1
Solve the reciprocal equations of the type ll(x‘2 +— j+ b (x = j+ c=0,
X X

w i d ¢ are rational numbers.
olve exponential equations in which the variable occurs in exponents.
e

e equations of the type(x+a)(x+b)(x+c)(x+d )=k, where a + b=c+dk#0.

olve the equations of the type:

J(ax +b)=cx+d.
JEx+a)+ J(x+b)=(x+c¢)

(x? + px + m)+ J(x* + px + n)=q.
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8.1 Quadratic Equations and their Solutions

8.1.1 Elucidate, then define Quadratic Equation in it Standard

Form
A polynomial equation with degree 2 is called Quadratic Equation.Q

The standard form of Quadratic Equation is ax*+bx+c= 0, w
and 4, b, ce R. In this form a is the coefficient of x2, b is the icient of
x and c is the constant term.

and if b = 0 then it reduces to the pure quadra ie, ax’+ c= 0
Following are the examples of quadratic equations.
(i) 4x°+4x41=0, (Quadratic 1s'in the standard form)

edqua
(ii) X*-4=0, (Pure quaduation)

8.1.2 Solve a quadratic equatiopsi ariable by
e Factorization

e Completing the squdre
Here we consider thods, for the solution of the quadratic
equation.

(a) Method (& ization (b) Method of completing the square.

(@@  Method af Factorization
01 eM(i) x*+2x-15=0 (ii) 2x* -5x=12
Soluti @ +2x-15=0
x* +5x-3x-15=0

x(x+5)-3(x+5)=0

= (x=3)(x+5)=0

In ax’+bx+c= 0, if a = 0, then it reduces to linear e:u.e., bx+c= 0

x-3=0 or x+5=0
x=3 or x=-5
Thus, the solution set is{-5,3}.

N &
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2x* —5x=12
2x* —5x-12=0

Solution (ii):

=
= 2x* —8x+3x-12=0
= 2x(x—4)+3(x—4):0
= (x-4)(2x+3)=0 ’
S x-4=0  or  2x#3=0 Q~
= x=4 or x=_—3 v

2

Thus, the solution set is {—%, 4}

Solve the pure Quadratic eqrti@loform by

factorization method:

Solution:  4m*>-1=0
= () -(1)=0 O
= (2m-1)(2m-1)=0 (a-b)(a+b)]
= 2m-1=0 1=0
ie = 2m=1 r 2m=-1
1 1
= m= or m=—-—
2
Thus, t %set ={— 1, 1}
272
(b) Meth ompleting Square.

is explained as under:
rite the equation in the standard form i.e. ax?+bx+c =0

\ ii)  Divide both the sides of the equation by leading coefficient of 2 if
% in case it isnot 1.
(iif)  Shift the constant term to the R.H.S.
(coefficient of x JZ
2

(iv) Add on both sides

(v)  Write the L.H.S. of the equations as a perfect square and then
simplify the R.H.S.
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(vi)

Take the square root of both the sides of the given equation.
Solve the resulting equation to find the solution of the equation
and then write solution set.

Solve 2x*+8x-1=0

Solution:  2x*+8x-1=0 Q
= 2%+8x=1 ... (i Q~
)

=  x'tdx= . (i) [By dividing equation (i)

2

2
By adding {% X 4} =4 on both the sides in Qiii

we get,
rdrrd=tig %
2
5N x2+2(2)x+(2)2;+(2)ZOO
= (x+2)2:1%
= (x+2)i==

fol

[68)

=
= §=— X+2=- 5

7 &

%x+2:% x+2:ﬂ
2 2
\%: x:—2+¥ x=—2—¥

x_—4+3«/§ ; —4+3«/§
- 2 2

4432 - 4-3&}

=

Thus, the solution set is {_ > >

N
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[ Exercise81 ®

1. Solve the following quadratic equations by factorization method:
(i) x> +5x+6=0 (i) 6x* —x-1=0  (iii) x* —~11x+30=0

(iv) x*—2x=0 (v) x*-2x-15=0 (vi)12x*—41x+24=0

(vii) (x=5)"=9=0 (vii) (3x+4)'-16=0 Q~
2. Solve each of the following by completing the square met

() P+6x+1=0 (i) (Bx+2)(x+2)=6 -2(x+1). $r=-1

(iv) 24x°= -10x+21  (v) 2(x*- 3) - 3x=2(x+3) % +4x-1=0
3. The equation 3x’+bx- 8=0 has 2 as one of its ot&%

(i) What is the value of b?

(ii) What is the other root of the equatio
8.2 Quadratic Formula

For equation ax’+bx+c=0,a% use the following quadratic

4ac

formula to solve it i.e& — the formula is known as
a

Quadratic formula.
8.2.1 Use method campleting the square to derive the
Quadratic F
tic equ

Write the Qua ation in the standard form

ie  ax"#bx+c=0. .. (i)
By ﬁ iding #'on both sides of equation (i), we get
é a
;:\ 2+ g

a a

By shifting constant term £ toRHS
a

2aZole (i)
a a

@ < \ X7 & \ 7 @

2
By, adding (; J on both sides of equation (ii)
a
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Q
O

x_—bi\/bz—ﬁluc O
2a

8.2.2 Use of Quadratic Fo solve Quadratic Equations.
Solve by using ‘ua tic formula

(i) 24> -5x=3=0 (ii) x> +x+1=0
Solution (i): 5x-3=0
Here) 2,b=-5 and c=-3
B

sing quadratic formula

—b++b? - 4ac
2

\e 5 -42) )
4

5+,/25—-(-24
L 0 4( )
x_5iJE

4
7

5+
4
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5-7
= Xx=—- Xx=—-
4 4
12 -2
= X=— X=—
4 4
= x=3 X=-

so, the roots are 3 and—%

’V,p‘

@ < \ X7 & \ 7 @

Thus, the solution set 15%3 —%}

O

Solution (ii): X+ X+1=0

Here, a=1,b=1and c=
By using quadratic formul

_ —bxb* —4dac
- 2a

=

@S, the solution set = {_1"' 1\/5 , -1 —1\/5}
2 2
(  Exercise 8.2 @®

X’ the following equations by using the Quadratic Formula:

x*—2x=15 (i) 10x*+19x-15=0 (iii) x*=-x+1
(1V) 2x=9-3% (v) 9x* =12x-49 (vi) %x2+%x—1:0
(vii) 3x* —2x+2=0 (viii) 6x* —x—1=0 (ix) 4x*-10x=0
(x) ¥-1=0 () 2 —6x49=0  (xdi) -1 -4

x+4 x-4
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8.3 Equations Reducible to Quadratic Form

There are various types of equations which are not quadratic, but can
be reduced to the quadratic form by taking suitable substitution.

8.3.1 Solve equation reducible to quadratic form of the

ax*+ by’ + ¢ = 0,a # 0 i.e., quartic or bi-quadratic equ
Consider  the equationax’+bx’+c=0, it is
b1-quadrat1c equation and can be reduced in the quadr%q ation

form, ay? +by+c=0, where y=x’. The method is by the

following example.

‘Examplelll] Solve the quartic equation 4x* —25x> £6@

Solution:  4x*-25x*+36=0. . . (i)
This equation can be written asO
(x*) ~2527+36=0 . . . ii
By putting y =2’ in equati
we have, %
4y —25x7+36 = o&
a

Here, a1=4,b= nd ¢=36

(-25) + |/(-25)* - 4(4) (36)
\2\ 2(4)
25+ [625-576 25+ [49 2547

Q 8 8
\ 25+7 257
y=——

8 8
_g_4 189
Y= =8,

but, y=x2 then
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Thus, the solution set ={i2 , t %}

,, \/
8.3.2 Solve equation of the type ap(x)+@=c where a, aQ:}e
§1on

real numbers, a#0,where p(x) is an algebraic e@
1

Solve 8,[x + -m:z @
X+
Solution: ~ 8,/x + 3 - ! =2...()

x+3

(x) =y = \/x + 3 put this vaquation (i), we have,

1

Qo
<
|
< |
I
N

N

~2y-1=0

1= q>
2

2 —

v, —4y+2y-1=0

Ko
& (4y+1)(2y-1)=0
=N, 4y+1=0 2y-1=0
-1 1

y:Z y=

AT TR TR TR
=

&

|

%

when y=—%, y=

S el |

ie  Squaring the on side ie  Squaring on both side

= x+3:l x+3=l
16 4

@ < \ X7 & \ 7 @
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16 4
Verification:
8./x + Jl— =2 E

47 .
By putting x=- E in above equation By putting x in above equation

8 /ﬂ+3 +3— -
16
g /-47+48 —11+12 1 _y
16 47+ 8 A \/ ~11+12
\] 16 \

1

o
Gy

2=2
Non verified

\ E Verified

Thus, the solution set= {—%}

1@ o / LN & &~ / A &

<
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8.3.3 Solve of reciprocal equation of the type z

a(xz + 12J+ b(x+ 1)+ c=0,where ab and c¢ are rational
X

x < _

numbers.

A polynomial equation is said to be a reciprocal equation, if it re
un-changed when x is replaced by —.
X

The method for solving reciprocal equatio

€ type

a(xz + %)4_ b(x+ 1)+ c=0, where a, b, ¢ are rati bers given
x x Q

below through an example.
Solve: Z(xz +%J_9(x+lj+14 0 \b
X

X
. 1 1
Solution: 2| 2%+ —2 -9 x +14 = C
Let x + — =1y, then x4+ ,50, equation (i) becomes as under,

I
[a)

(y ~2)-9y+

= 2y% =
= 2y2— - 0

= —’&(y—%o

LQ_ =0
5
=2 =2
é Y ¥=3
1 . 1
% hen y=x+—,then using y=x+—,then
x X
1

5
wegetx+—=2 wegetx+—=—
& X & X
2
= xX*+1=2 - 2 1.5
X 2

2x*+2=5x

\ CE A \ e )

x> -2x+1=0
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= (x—1)2=0 2x2 —5x+2=0
= x-1=0 2x% —4x—x+2=0
= x=1 2x(x-2)-1(x-2)=0

2

2
O - 1
2
. 1 @
Thus, the solution set = 15 , 2 1}.

8.34 Solve the Exponential Equatio@ hich the Variables
occurs in Exponents .

e occur in exponent, are called

(x=2)(2x-1)=0
x—2= Q

R R R

Equations in which the
exponential equations.

O
through an example given below.
solve7'* + +
Solution: ~ 7M** 47} 0 ()
7.7" @ 0 (Splitting power)
7

7H 4+~ =50 i
7 (i)
y=7"

of such type of equation is illustrated

ove equation (ii) reduces as under,

7y+L-50=0,
y

7y* +7-50y =0
7y* -50 y+7 =0
7y* —49y—y+7 =0 (Factorizing)
7y(y=7)-1(y-7)=0

(7y-1)(3-7)=0

N

106 — / LV @&~ / A &
UUUUU@U
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7y-1=0 y=7=0
= y= ; = y=7
then 7 =71 y=7 then 7" =
= x=-1 x=1
Thus, the solution set ={-1,1}.
8.3.5 Solve the Equations of the type (x+a)(x+b)( )=k,

where, a+b = c+d and the constant k#0.

(x+1)(x+2)(x+3)(x+4)=48

Solution:  (x+1)(x+2)(x+3)(x+4)=48

By rearranging
(x+4)(x+3)(x+2)(x+1)=48 O

(x2+4x+x+4)(x2+2x+ @) 48

(x +5x+4)(x +5 e (D)
Let x*+5x=t !&
t

By substituti ation (i)
= @ )(t+6)=48
= &t 4t+6t+24=48
t* +10t-24=0
Q 2412-2t-24=0
Ht+12)-2(t+12)=0
% (t+12)(t-2)=0
\ ither,
=  t+12=0 t-2=0
= t=-12 t=2
Substituting in equation (ii) Substituting in equation (ii)
= X +5x=-12 x> +5x=2

= x> +5x+12=0 x> +5x-2=0
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Here: a=1, b=5 and c=12, Here: a=1, b=>5 and c= -2,
- e —bi\/b2—4ac’ x:—bi\/b2—4ac
2a 2a
L, 52548 L 5+25+ 8 Q
2 2
L5t I ERCE) Q‘
2 2 ?*
~5+i\23 O

= =
—5+iy23 —5i\/§} @

Solution set is
2 2

/

Solve the following equations:

S.
1. x*=8x*-9=0 &bz x*—3x*—4=0
4

3. 1244 ~ 1122+ 2=0 .2x+3+6( x+1 j=7

x+1 2x+3

2 2
5. \/2" +1+6\/3§@ 6. 514527 =5 11
2x° +

x> +1
X > X
\ s. z(_j _5[_}2:“_1
x+1 x+1

4(—xj+4:0 10. 92 —6.3 14 1=0

x-1

2+270-20=0 12. (x=1)(x+5)(x+8)(x+2)=880
x—1)(x+2)(x+3)(x+4)=120 14. 77 4+717% =50

15. (x=2)(x+1)(x+3)(x—4)=24

7.5% 53+

©

=

1@ o / LN & &~ / A &

=
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8.4 Radical Equations

Equations involving radical expression of the variables are called Radical
Equations. Solution of the radical equations must be verified as it may
have extraneous root.

8.4.1 Solution of the equations of the type: .
Type (i) yax +b =cx +d Type (ii)\/x +a + \/x +b c i

Type(iii)\/x2+px+m +\/x2+px+n:q O
Type (i): Jox+b =cx+d @
‘Examplel] Solve \217-x =x-7
Solution: \/m =x-7 &

Squaring on both sides, we

(217=x )= (x-7)°
217-x=(x-7) @

217 —x=x"-14x 4&
*-13x-16 —ﬂ*
x2—21x+%
8(x%21)=0
)=0

x(x—
(

R U U VR VY

,..
®

217 -x =x-7 ,/217—x =x-7

21)(x+8)=
= or =-8
Q ification :x= 21 verification :x=—8
\i ' 217-21 =21-7 ,/217—(—8) =-8-7
ol
-

196 =14 = 225 =15

14=14 = 15#-15
verified not verified
Thus, the solution set ={21}.
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Type (ii) :

Solution:
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Vx+a +Vx+b =VJx+c

Examplefl] Solve: /x+7 +x+2=V6x +13

,/x+7 +x+2=V6x + 13

Squaring on both sides, we get,

(Jx+7 +4x+2)=(/6x + 13) Q~:

(\/xT 242 (Jx+7 )(Vx+2)+( (\/xT 2_¢ v

X+7+2 [(x+7)(x+2x) +x+2= 6x+13,

2x+7+2+2 (¥ + 72+ 23+ 14 = 6x+13 @:

2 ,/x2+9x+14 = dx+4
w/x2+9x+14 = Dx+2
1/xz +9x+14 =2(x+1)

Agam Squarmg onb
x +9x+14

x2+9x+14 = 1 2

X2+9x+14 # 4(x? 2x+1)
x2+9x+

3 +5x 6x-10 = O
2(3x+5) =
)(3x+5) 0

3x+t5=0

X=——= or
3

Verification:

5

xX=—=

ﬁ/x+7 +Jx+2=vV6x + 13

A
@O

x-2=0
x=2
x=2
Jx+7 +ix+2=V6x + 13,




UNIT-8

QUADRATIC EQUATIONS

3 3
4 1
= —+—=\/§
3 3
5
= — 243
NE)

Not verified.

Verified
. 5. ..
Smce—; is an extraneous root, therefore ’@b tion is x= 5,

Thus, the solution set = {5}.

Type (iii): /x2 + px+ m+ Jx2 +px+n =

Solve: ,/x2—3x+21 -

Solution:  Put y=x2— 3x, in the ¢i

\%Q

in squaring on both the sides, we have,

=
% = 4fyi5=12

= y+5=3

aga

= y+5=9

= y=4,

y+2l = 2244 Jy+5 + ({Jy+5 )?
Sé\y+21=(2)2+4 y+5+(Jy+5)
y+21=4+4W+y+5
4fy+5=y+21-4-y-5

Put y=4 in the substitution y =x’- 3x, we have,

J2+7 +42+2=/6(2) + 13,

= 9+Ja=25

9
= 34:25=5 Q~
5= Ov

@ < \ X7 & \ 7 @
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x*-3x-4=0,

=
= Xl + x-4=0,
= x(x-4)+1(x-4)=0,
= (x-4)(x+1)=0,
e, x-4=0

= x=4,
Verification :

For x=-1

\/x2—3x+21—\/x2—3x+5:2

A1 =3(=1)+ 21 = (1) -3(-1)+5 =2
J1+3+21-41+3+5=2

V25-49=2

5-3=2

2=2
Hence both the roots satisfied t &n equation. Thus, the solution set is{-1,4}.

&(( Exercise 8.4 ()

Solve the fowling equations
Qx—j =8 —x
\% J7-5x +,[13-5x =3,[4-2x

VX424 Jx+7 = J6x+13

4.
5. Nx?—3x436 —x2—3x+9 =3
6. Nx?+3x+32+yx2+3x+5=9

1@ o / LN & &~ / A &

=
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Review Exercise 8

1. Fill in the blanks
(i) A Polynomial equation in which degree of variables is

called quadratic equation.

(i)  Standard form of quadratic equation is

(iii) 3"+3%* =1is called equation. Q~
(iv)  Solution of 3" =9is .
(v)  Solution of ax?+bx+c=0 is . O

2. Tick (¥) the correct answer

(i)  Degree of quadratic equation is
(@ 1 b 2 (9 3 ) 4

(i) Standard form of Quadratic Equatio%

(@) ax*+bx+c=0,a%0 x“+c=0,a20

(0 ax® +bx=0,a#0 @ ax® +bx*+c=0,a#0
(i) The Quadratic Formula for x+c=0is

@) —b—\/b2 dac @ b+ b - 4ac

2a

—b++b* + 4ac

2a

(b)  {-6,4})
(d) {6,-4}
any maximum roots of Quadratic Equation are

2 (b) 3 (c) 1 (d) 4
E;ﬁ WO hnear factors of x’~15x + 56 are

(a) 7) and (x + 8) (b)  (x*7)and (x-8)
7) and (x-8) (d) (x+7)and (x +8)
(V1i) Polynomlal equatlon, which remains unchanged when x is

replaced by— is called a/ an
X

(@)  Exponential equation (b)  Reciprocal equation
(c)  Radical equation (d)  none of these

@ < \ X7 & \ 7 @

(viii) An equation of the type of 3 +3* *+6=0is a/an
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(@)  Exponential equation (b)  Radical equation
(c)  Reciprocal equation (d)  none of these

(ix)  The solution set of equation 4x*—16=0 is
@) +4) ®) {4} (@ {#2) (d)noneofth

(X)  An equation of the form 2x*—3x® +7x* —3x+2=0is calle

(@)  Reciprocal equation (b)  Radical equ
(c)  Exponential equation (d)  none of %
3. True and false questions é
Read the following sentences carefully and en-ci case of true
and ‘F’ in case of false statement. %

(i)  Every quadratic equation can be solved by factorization.
d b~ T/F

(i)  Every Quartic equation has two @ T/F
(iii)  Every cubic equation has t lg! oots T/F
9

(iv) ax*+bx +c=0is called the'q atic equation in x if
a=0and b, c are real 1% T/F
(viii) Extraneous roots the/equation. T/F
(ix)  Extraneous rootsdo not satisfy the equation. T/F
(x)  Inthe Quadratic tion the highest exponent of the
variable isitwé6. T/F

E/ Summary

equation.

o equation in which degree of a variable is 2, called

\ bx + ¢ =0, a#0,a, b, c are real numbers is called standard form of
a

dratic equation.
~b++b* —4ac

Formula for quadratic equation ax*+ bx + c=0,a# 0 is x = 5
a

¢

In exponential equations, variables occur in exponents.
% An equation involving expression under the radical sign is called a
radical equation.

@ — / LV &= / A &



