After completing this unit, students will b

Solve a quadratic equation in one variable by

L 4 Factorization,
4 Completing the squares.

Use method of completing the squé @ loiclriVe the quadratic formula.

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

Bi-quadratic equations.

pe ap(x) = b, where g, b and ¢ are rational
p(x)
1 equations of the type a x2+l'+b- +1 +c=0
rocal equatio type a| 2 X m =V,

»tiie equations of the type(x+a)(x+b)(x+c)(x+d )=k, where a+b=c+dk#0.
Solve the equations of the type:
Jax+b) =cx+d.
Jata) + Ja+b)=Jx+0)
V&2 + px + m)+ J(x% + px + n) =q.
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UNIT-8
QUADRATIC EQUATIONS

8.1 Quadratic Equations and their Solutions

8.1.2 Solve a quadratic equatio

(a)

Form

A polynomial equation with degree 2 is called Quadratic Equation. ’
The standard form of Quadratic Equation is ax 2 bxo= 0, wh .@

and a, b, ce R. In this form a is the coefficient of oy , b is the
x and c is the constant term.

In ax?+bx+c=

(i) 4y’ sdvyl= 0,
x-4=0,

(i)

0, if a = 0, then it reduces to linear eg

8.1.1 Elucidate, then define Quadratic Equation in it Standard

icient of

u.e., bx+c= 0

(Qlladratxc equation 1 - __ )
(Pure quad @ e

ariable by

e Factorization
» Completing the squdre

Here we consider
equation.
(a) Method

Method af Factorization
1 i) x®+2x-15=0

+2x-15=0

Solutigf ) ¥
_;

=
=
=
=
=

nethods, for the solution of the quadratic

on (b) Method of completing the square.

(i) 2x*~5x=12

x*+5r—-3x—15=0
x(x+5)-3(x+5)=0
(.x—?))( x+5)=0
x=-3=0 or x+5=0

=3 or x=-5H

Thus, the solution set is{-5,3} .



UNIT-8
QUADRATIC EQUATIONS

Solution (ii); 2x* -5x=12
2x* -5x-12=0
22 - 8x+3x-12=0
2x(x—4)+3(x-4)=0

(x-4)(2x+3)=0

x-4=0  or  2x3=0 Q.I
x=4 or x=_-—3 v

Thus, the solution set is {— % " 4}

] Solve the pure Quadratic qutiO%ﬂ:Dform by

$ L v ud

factorization method:

4m* -1=0

S (2n)-(1) =0 O
= (2m-1)(2m-1)=0 { - b
= 2m—-1=0 & LT 1=0

ig = 2m=1 & 2m=-1
= "= or e
s g Kt =| 1, 1]
AT
(b)  Methqg ompleting Square.

'_ rite the equation in the standard form i.e. ax2+bx+c =0
\ Divide both the sides of the equation by leading coefficient of x* if
% ~ incaseitisnot 1. |
(iii)  Shift the constant term to the R.H.S.
coefficient of x

(iv) Add ( ]2 on both sides

(v) Write the L.HS. 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.

E el Solve 2x* +8x-1=0

Solution:  2x*+8x-1=0

= 28+8x=1 ...() Q~:
= P4 :% - (i) [By dividing equation (i)

By adding [% X 4:I2 = 40n both the sides in g 11)
we get, | %
'x'2+4x+4=%+4 %

= 2 +2(2)x+(2) =—+(2)

N (-x+2]2'=1%

= (x+2){==
= g Ll
. & t—
", T x+2=-

=% x= M &= ﬂ
] 2
Thus, the solution set is '{_ 4+§.J§ .- 4_2 2 }
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8.21

\ Pr—4==0
a a
% By shifting constant term to RH.S

Exercise 8.1

Solve the following quadratic equations by factorization method:
(i) ¥*+5x+6=0 (i) 6x*—x-1=0 (iii) x* ~11x+30=0
(iv) ¥*-2x=0  (v) ¥*-2x-15=0 (vi)12x*—41x+24=0
(vid) (x=5)"=9=0 (viii) (3x+4)"-16=0

Solve each of the following by completing the square me ‘J
(i) x*+6x+1=0 (ii) (3x+2)(x+2)=6 -2(x+1). ii1) 3%
(iv) 240°= ~10x+21  (v) 2(x*- 3) - 3x=2(x+3)
The equation 3x’+bx- 8=0 has 2 as one of its toots.
(i) What is the value of b? 8 E
(ii) What is the other root of the equat’ino

Quadratic Formula
For equation ax’+bx+c=0,a#

use the following quadratic

the formula is known as
a

formula to solve it i.e&
Quadratic formula.
Use method campleting the square to derive the
Qua'dratic F

tlc

Write’ the ( ic quation in the standard form
=U

By n both suies of equation (i), we get
bx ¢
+— + —==

bxc
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b AR
( b ]2 —dac+b?
= X+— | = -
- 2a) da®
.. ( b]z b* —4ac ?\
= +— | = _
_ ) 4a* O
A

2a
b +Nb"—4ac @
= g —=
a 2a
[12 \E
% x=—ii: b* —4ac
2a 2a
I 22 O
' B 2a

8.2.2 Use of Quadratic Fc& solve Quadratic Equations.

il Solve by using quadtatic formula
() 2%° -5x=3=0 (i) X*+x+1=0

++/b* - 4ac
2a

\% D5 -42)(3)
4

- 5¢-,/25—(—24)
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5+7 5-7

= e Xx=———
4 4
) 12 =2
=5 = X=—
4 4

= x=3 -I=—l ’
2
so, the roots are 3 and—% 2

Thus, the solution set i"s[i?’,— %} O i
Solution (ii): 4 241=0 @

Here, a=1,b=1landc=1

By using quadratic formula J - Y

- ~b+ b - dac O @

T 2a

s, the solution set = ~1+i43 ,_l_hﬁ
2 2
Q (\ Exercise 8.2 ®

% the following equations by using the Quadratic Formula:

¥ -2x=15 (i) 10x2+19x-15=0 (i) *®=—x+1
(iv) 2x=9-34 (v) 9x*=12x-49 (vi) %xg + %x -1=0
(vii) 3x* -2x+2=0  (viii) 6x*-x-1=0  (ix) 4x*-10x=0
) ¥-1=0 6d) F—Bpig=0  (8) ——— -u

x+4 x—4_
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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 Q

Frbr¥+c=0,a#0ie, quarhc or bi-quadratic eq

Conszder the equahanmc +bx2+c 0, it

is

form,ay +by+c 0 where y::xz The method is éxpla d by the
f_nllgwmg example.

Solve the quartic equation 4x* —25x £6$

Solution: ~ 4x*-25x"+36=0. . . (i)
This equation can be written asO
(x*) ~25x*+36=0 . . . (i
By putting y=x'ine
we have,
4y* - 25x°+36 =
Here, a=4,b==2

25 +J(-25) — 4(4) (36)
\?\ 204
25+ ,[625 - 576 QSiJ_ 25¢7

% FQ 2(4) 8
25-17
\ e, Y p=
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3
b 2
y=+2 ’ Sy

Thus, the solution set = { 2 ; 3 }

8.3.2 Solve equation of the type ap(x)+—-c where a,% Qaﬁe

real numbers, a#ﬁ,where p(x) is an aIgebralc

[} Solve S,f;cq--- — _2
1 2)

Solution: 8,/x+3

Letp(x)=y= q(x + 3 put this vquaiim. (i), we have,

=5 8y—;—

= 8y2—1=ﬁ@
= 2-X-1=0
= 2 —4y+2y-1=0
= y(24-4)+1(2y-1)=0
= &(4y+1)(2y—1)=0

% Nx+3=-= x4+ =%
ie  Squaring the onside ie  Squaring on both side

= x+3=_l. X+3=—
1 4
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Verification:

: 1
8. x+3 _\/m—f&

By putting x = —% in above equation By putting x%s'n above equation

8/ 48— e =2 _1;‘ _
4
& 8f—11+12 I
V4 1+12

Non verified

2-4=2 =2
\ 22 2~
Verified

Thus, the solution set= {—%}
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8.3.3 Solve of reciprocal equation of the type

a[x2+lz]'+b(x+1]+c=0,where ab and ¢ are rational
. X" . X

numbers ”
A polynomial equation is said to be a reciprocal equation, if it ren @ ‘
un-changed when x is replaced by 1

The method for solving rec1procal equatio

a(x2‘+i2)+ b[x+ l}i-c =0, where g, b, ¢ are rati

below through an example.

{1 Solve: 2(;: +l'-. 1] +14 U\P
x

ion: 2( Q

2y-5=0

o

¥ ’

; 3
using y=x;+;,then
2 1_5
wegetx-wt;:—

2
¥*+1 5
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= (x-1) = 227 ~5x+2=0
= x=1=0 2% —4x—x+2=0
= | 2x(x-2)-1(x-2)=0

(¥-2)(2x-1)=0 Q
%-2=
i3

L | I VA

2
Thus, the solution set Ji% ; 1}@
8.34 Solve the Exponential Equaﬁo@ ;hich the Variables

occurs in Exponents

'”\

Equations in which the #ariable” occur in exponent, are called
exponential equations. o such type of equation is illustrated

through an example given bélow.
efifl solve7'™ +
. : 1@ i3 (0

=0 (Splitting power)
+ o =50 5w w (1)
y=9"
ove equation (ii) reduces as under,
7
\é 7y+2-50=0,
) => 7y +7-50y=0

=  7y*-50y+7=0

= 7y*-49y-y+7=0 (Factorizing)

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

= (7y-1)(y-7)=0
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7y-1=0 y-7=0
1
) g e " .=7
= y 7 = Yy |
then 7% =7" y=7 then 7* = 7"
= x=—1 x=1

Thus, the solution set ={-1,1}.

Baaple] (+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)(;r +2x+3 @) 48

= P4+ 68+ 24 =48
2 +10¢-24=0

\? P +12t-2t-24=0

Qj’ B(£+12)-2(¢+12)=0

% = (£+12)(£-2)=0
\ ther,

% = =0 F-2=0

= =12 =2

Substituting in equation (ii) Substituting in equation (i)
= x+5x=-12 x*+5x=2

= ¥ 4+5x+12=0 2 45x-2=0



Here: a=1, b=5 and ¢=12,

2 )
- . ~b+Ab —4ac$
2a
-5++/25- 48
=» e
2
=  x= 55i2'_23
s . —5i;f2—3
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Here: a=1, b=5 and c¢= -2,

x=M
jZlff’“ O
O?‘

Solve the following equations:
-8x*-9=0

3. 125 ~112%42=0 +
-~ 2 2

5.J2352+1+6Jx 1@
o] 2

2
7 527( 5x+ 3

M 27 6_20=0
3 x 1)(x+2)(x+3)(x+4)=120
15, (x—-2)(x+1)(x+3)(x—4)=24

%2. x-3x%-4=0

4.2:¢‘+ 3+6[ x+1 JZ?
x+1 2x+3

6. 51 +52*=5%4+1

2
8. Z[L] —5[~ij+2=x:—1
x+1, x+1

10. 992% 6.3 1D

12 (x—1)(x+5)(x+8)(x+2)=880
14. 7% +7* =50
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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. .

8.41 Solution of the equations of the type:
Type (i) Jax +b =cx + d Type (ii)Jx +a + Jx + b c i

Type (iii) /x* + px+m + x> + px+n=g

Type (i): Jax+b =ex+d @

Solve (217 -x =x-7 l
Solution: ,}217—3: =xX=7 O @

Squaring on both sides, we h

(JEF—= )= (-7
217 —x= (x = 7)2 % f"'?:,_-.,.::
217 —x=x"—14x f& ?é;“

1e “— - or x=—8
2’:ication =21 verification :x=—8
Q/m =x-7 Jm =x-7
\% [217-21 =21-7 n 217-(-8) =-8-7
% - [ =14 N
=5 14=14 = 15#¢-15

not verified
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vx+a +Vx+b=Vx+c
Solve: Jx+7 +yx+2=v6x + 13

Jx+7 +x+2=V6x + 13
Squaring on both sides, we get,

(Jx+7 +yx+2 )= (6x + 13)° Q@

(JFr7 e 2 (277 ) (Narr 2 ) H{((Jx2 )2= 6xv~

¥+7 + 2 ([(x +7)(x +2x) 4x+2= 6x+13,

20474242 (X% + 7x + 2x + 14 = 6x+13 @:

2 X3 +9x+14 =4x+4 l
Jr2 +9x+14 =2¢42 O
sz +9x+14 =2(x+1)

Again Squaring on bot

=

(ﬁ{xz' +9x+14 &
X249 +14 = 4 (x41)2
K24+9x+14 x2%2:

=,
=
=
=

Ly Jd4uy

)Bx+5) = 0

3x+5=10 2=0
\ b
e, X=—— or x=2

Verification:
5
X=—— x=2

3
JX+7 +yx+2=6x + 13 Jx+7 +3x+2 =\/6x + 13,
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J2+7 +2+2=/6(2) + 13,
, 16 [1 | :
8 Q
PN e, = 342=5
A3 J§ =3
5 .
S gals = 5=5-
B

Not verified. Verified
Smce—- is an extraneous root, therefore ’.g tion is x=5,

Thus, the solution set = {5}.

o/
¢

Type(m) \/x2+px+m+ Jx2+px+n = §

Solution: Put_y—x - 3x, in the given eguation, we have,

Jx_z ~3x+21 —

y+21 =¢ _

Squm&# fh i

y+2l = QP+ 4 Jy+5 + (Jy+5
y+21= (27 +4y+5+(yr5)

EQ y+21=4+4fy+5+y+5

4/y+5=y+21-4-y-5

y+5=3
again squaring on both the sides, we have,
=5 y+5=9
=% y=4,
Put y=4 in the substitution y =x*- 3x, we have,
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4=x2-3x,
1¥-3x-4=0,
4y + y-4=0,
x(x—4)+1(x—4)=0,
(x-4)(x+1)=0,
, x=4=0
x4,
Verification :
For x=-1
N2 -3x+21 —x* —3x45=2
(1) =3(-1)# 21 - (-1 -3(-1)+5 =2
V143421 -y143+5=2
J5-9=2
5-3=7 3=2
5D " 2=2 |

Hence both the roots satisfied the given equation. Thﬁs, the solution set is{-1,4}.

Uiy

il

U &

Solve the fowli eqﬁms
qm=-8 3
@ \J7-5x +,{13-5x =3,/4-2x
) 4.
3
6

Jr+2+ Jx+7 = J6x+13

Jx? —32436 =¥ -3x+9 =3
VX% +3x432 +x% +3x+5=9
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Review Exercise 8
Fill in the blanks

(i) A Polynomial equation in which degree of variables is

called quadratic equation.
(i)  Standard form of quadratic equation is

(i) 3+ 3%* =1is ca]led 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 ) 2 (c 3 ) 4
(i) Standard form of Quadratic Equaho i

(@) ax*+bx+c=0,a20 +c=0,a#0

(€ ax*+bx=0,a%0 : ax® +bx?+c=0,a%0
(iii) The Quadratic Formula for bx+c=0i 1s

—b— bz 4ac bi- bz dac
(@) —
2a

@ —b++b? +4ac

2a

(iv)  Solutio ¥ +10x+24=0is
(@) (-4 (b) {-6,4}
(C)@[6 4 (d) {6,-4}
(v) any maximum roots of Quadratic Equation are
k) 3 @© 1 (@ 4
'wo linear factors of x*~15x + 56 are
\é (x~7) and (x + 8) (®)  (x+7)and (x-8)

c‘ (x-7) and (x-8) (d) (xt7)and (x +8)
(vn) Polynarmal equanon, which remains unchanged when x is

replaced by— is called a/ an
x
(@)  Exponential equation (b)  Reciprocal equation
()  Radical equation (d)  none of these
(viii) An equation of the type of 3*+3**+6=0is a/an
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(a)  Exponential equation (b)  Radical equation
(€ Reciprocal equation (d)  none of these

(ix)  The solution set of equation 4x*=16=0 is

(){+4} (b) {4} (9 (£2}  (d)none of th

(x)  Anequation of the form 2x*—3x” +7x* ~3x+2=0is calle

(a)  Reciprocal equation (b)  Radical equatio
() Exponential equation (d)  none of these:
3. True and false questions ’
Read the following sentences carefully and en-ci Tein' case of true
and 'F’ in case of false statement. %
(i)  Every quadratic equation can be S'Olva by factorization.
T/F

(i)  Every Quartic equation has two) T/F
(iii)  Every cubic equation has threeoots T/F
(iv)  ax’+bx + ¢ = 0is called the quadratic equation in x if

a=0 and b, c are real @ T/F
(viii) Extraneous root e/equation. T/F

(ix)  Extraneous roots do not satisfy the equation. T/F
(x)  Inthe Qua fuation the highest exponent of the
VariablK : T/F

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

ic equation.

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

. tadratic equation.
bt b~ dac

Formula for quadratic equation ax’+ bx + c=0,a # 0 is x= o
In exponential equations, variables occur in exponents.

# An equation involving expression under the radical sign is called a
radical equation.



