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Quadratic Equation
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In mathematics, a quadratic equation li\ Quadratic Function

olynomial equation of the second degree.
gene s © Q Quadratic Functions | Quadratic Equations

2 2
) _ y=x -3x+2 x-3x+2=0
ax” +bx+c=0 {@' Fiad _Bun

where a # 0. (For a = 0, the
linear equation.)
The letters a, b, and ¢ a led coefficients: the
quadratic coefficient a is coefficient of x2, the
linear coefficient b is the coefficient of x, and c is
the constant coefficient, also called the free term or
constant term.

general form is

tion becomes a

Example of Quadratic Equation
2x*=5=0

1-6x*=3
6X+3%x* =0
x*=0
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Solving Quadratic Equation
3 Methods:
e Factorisation
e Completing The Square
e (Quadratic Formula
Factorisation
Topic 2,3 Quadratic Equations & Functions::::iiiiiii v 2,3.1 Find the roots ::::::i: v 2,3.11 Factorisation
eg.l: % | x 4 eg.2: % % N
¥ -3x+2=0 x | -1P—=x x'+2x-360=0 N +20—P—18x
= \i2 -2 = ’>{—'18-" 20
(x-D(x-2)=0 x X (x+20)(x—18)=0 x +20x

x=1@2# x+2 [-3x

x=18@—-20# x| =360 | +2x

Example
Solve x> + 5x + 6 = 0.

Answer
x> +5X + 6 = (X + 2)(x + 3)

Set this equal to zero:
x+2)(x+3)=0

Solve each factor:

X+2=0o0or x+3=0

X=-2 or Xx=-3

The solution of X2 + 5x + 6 =01s X = -3, =2

Completing The Square
eg.l:

Solve the equation x’-2x-5=0.
Solution

¥ -2x-5=0
(x*-2x)-5=0
[G-1'-(1)"]-5=0
(x=1)?-1-5=0
(x-1F-6=0
(x-1)*=6
x—lziv’g
lei\)’g

x=3.499@—-1.499#

eg2:

Solve the equation x° — 6x —10 =0.
Solution :

¥ —-6x-10=0
(x*=6x)-10=0
(-3 -(-3)"]-10=0
(x—3)-9-10=0
(x-3)°-19=0
(x—3) =19
x—S:i\/'I_SJ
x=31\/1_9

x=7359@-1.359#%
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Quadratic Formula
Topic 2,3 Quadratic Equations & Functions::::i:iiii: v 2,3.1 Find the roots :::::::: v 2,3,13 The Method Of Formulae
— .‘i 2 —
The formula to find roots,| x = M
a

—b+~b? - 4ac
2a

Prove that x =

ax’ +bx+c=0

=
+
ls R«

=
e
g

N, e
Il
5 I_|_
2
el
©
L

=
o
R

/'_"“\/'_"“\T/—"‘\
+

ifax’ +bx+c¢=0.

T b’ —4ac] 2a 2a
= 3
4a @ . —bi\/b2 — dac
]= b — dac
4a*

N\
o

eg 1 g 3
Find the roots for the quadrat@tlon Find the roots for the quadratic equation
2x* —x—7=0. . 3x* -3 =4x.
Solution : Solution
2x° —x—7= 3x” —4x-3=0

a=2b=-Lc=-7

_ —b++/b* —4dac

Cy

1+

—

x=-1.637@2.137#

a=3,b=—4,c=-3

_ —bx+/b* —4dac

2a
A)£(4) -
2(3)
_4+4/52
T

x=1.869(@—0.5351#
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Forming Quadratic Equation from Its Roots

Topic 2,3 Quadratic Equations & Functions::::::::::: v 2.2 Form A Quadratic Equation, Solving Problem, & Using the Formula
[ SOR & POR]:::: v 2.21 Given Roots

e.g.1: Form a quadratic equation whose roots are 1 and 2.

Solution Attention : This question isusing an inverse concept of factorisation.
x=1 x=2 ;
1=0 | x-2=0 e
e b ol il X' —3x+2=0
(v — 7 —1N=
(x_ 1)(x L 2) =0 (i36 ...,)(:JC 1_) 0
x=1@2#

x*—3x+2=0#

e.g.2: Form a quadratic equation whose roots are % and——.

4
Solution :
1 1
lx:— x:——
3 4
3x=1 dx=-1
3x—1=0 dx+1=0
Bx—-1)(4x+1)=0
12x* —x—1=0#

e.g.3: Form a quadratic equation whose roots are 0 and — 5.
Solution :
x=0| x=-5

x+5=0
S —

x(x+5)=0
X +5x=0#

e.g.4: Form a quadratic equation whose roots are % and —1.

Solution :
.7c=E x=-1
3
Fxi=2 x+1=0
3x—-2=0

Bx-2)x+1)=0
3x° +x—2=0#%
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e.g2:
If & and B are the roots for the quadratic equation x” + 3x+ 5= 0, Form a quadratic equation
that has the fOIIOMHg roots: Before we solve the (2) and (b),we must find the SOR and POR,
a f £ +3x+5=0
a) E’E b) (za_l)’(zﬁ_l) a=1b=3¢c=5
@  Solution: e i
. i <
Let the new equation as x° + Bx+C =0, AeRS RS L
a=1,b=B,C=C a+ﬂ=—(—?l aﬁ:@
1
New Roots .2 a3
sor: 2.8 8 1 por:ZxL.C
2 2 1 2 2 1 ®)
(a"'ﬁ):_B i a—ﬂ=c Let the new equation asx? + Bz +C =0,
2 i ‘; a=lb=B,c=C @
(-23) __p ! e New Roots (2-1),(26-1) | O
e i C=E SOR:(2@:-1)+(2,{3-1)=-1E EPOR. -1)[2,5-1)=%
== | 4
. 2 " Ao+ B)-2=-B py daf-2(a+g)+1=C
s“v; 2(—3)—2=—B® 4(5)-2(-3)+1=C
F+Zx+=0 -Bg [ Cc=27
2 4 . !
(><4) = - :
4x* +6x+5=0 ) _ .. The qua#lti&:aﬁonthathasthsmots(2a—1),(2,8—1) isx’ +8x+27=0#
- The quadrafic equation that has the roots .7 [*&he quadratic equation can not has fraction |
isdx®+6x+5=0# \
e.g.3: %
If & and B are the roots for the qu tion x* + 2x—5 =0, Form a quadratic equation
that has the roots:
1 Before we solve the (a) and (b),we must find the 8OR and POR.
R I G *0) E’E 2 +25-5=0
;3 o a=1,b=2,c=-5
Solution : s el
4k () SOR:a:+ﬁ=—% POR;aﬁ:%
Let the new equation as x* + Bx+C =0, a+ﬁ=—@ aﬁ=@
a=1b=B,c=C g !
New Roots : o ,62 m fp=p

(a+p) = + 200 + §*
o’ + p* =(a+,6)2—2646

B
SOR : d+pi=-=
4 1 POR: a’xﬁ2=—?

2
(¢+B) -20p=-B .. The quadratic equation that has the roots &, 4°

2
af)y =C
(-2)'-2(-5)=-B ((_5;2 o is % ~14x+ 25 = 0¥
-B=14 -
B=14 il
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o
(b) }\f’equooz‘s:l L () NQWROOIS:_=£
a’ B pa
a+ﬁ=—2=aﬁ=—5 a+ﬁ=—2,aﬁ=—5
Let the quadratic equation as x* + Bx+C = 0. Let the quadratic equation as x* + Bx+C = 0.
sor:Lilo B ipop, Ll 1€ sor:2+2--2 | por: 2B _C
a B 1 | a B 1 g a 1 ! B a 1
1 2 2 1
atB__, | I e i af _
B i % o i %
(2_, | Lo |(etms_ (5,
(-5 : (-5) ap : (-5)
i 2 i
g ool g (D -2(-9)! c=1
5 5 5
2 i i
B=‘§ ' g=14 '
% J e P J
L2 1Y '
X' —=x—==0 , 14
5 5 X +?x+1=0
5x'=2x-1=0 54 +14x+5=0
. The quadratic equation that has the roots a p
1 1 - The quadraticequalionthalhastherootsg,a
—,—is Sx?-2x-1=0#
o B is 5x* +14x+5=0#
Trick Questions

1. If & and 2 are the roots for the quadratic equation x* — 2x—3 =0, Form a quadratic equation

that has the roots% and g(a >p).  |**(a > p)—> can calculate the & and f.

Solution : Usually we can find the value of .|
¥ —2x—B8=10
(x=3)x+1)=0
x=-1@3
Giventhat & > B, =3, f=-1
B

x="=
a

3

2
)
1
0
1

X

-
162

—

X=-

9x=-
9x+1=0
J

I
—
R
(%]

-
(x-3)9x+1)=0
X —26x—-3=0#
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2. If a and g are the roots for the quadratic equation x* —x—6 = 0, Form a quadratic equation

that has the roots ¢ and %(a > pB).

Solution . P
(x=3)x+2)=0
x=-2@3
Giventhat a > B,-.a =3, 8=-2
xX=o i xzi
x=3 i £
x—3=0 E =L
A )
E 2x=-1

2x+1=0 @
- J

(x=3)(2x+1)=0 Q
5 2% —5x-3=0# .
3. The roots for a quadratic equation 2x* — (k — 2)x — 3% =Qrep andg. If g=1-p,
Calculate the possible value(s) of &, p and q. 0
Solution : C)
SOR: '+ POR:
2% —(k-2)x—3k=0........|4] ~(k-2) | 3k
a=2b=—(k-2),c=-3k — | P4T -
15 o i 3k -
rools: p.q %Jrq:k; ................... | PA= 2]
Butg=1-p,
M prg=1l......
From | and [3]
k-2 _
2
k-2=2

k=4#
Substitute £ and LTIJ,
2% —(4-Dx-3(4H) =0

2x*—2x-12=0

¥ —x—6=0
(x-3)(x+2)=0
x=-2@3

Ifp=-2, theng=3@Ifp=3, theng=-2#
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4. If one of the roots for the quadratic equation x* — ax +5 =0 is twice the other root. Prove that 95 = 2a”.

Solution :
roots: &, 2
SOR : . .
e ! 1 Substitute & into {2},
~ (-a) ' POR: : 2
a+20=— 1 I a
1 ! b V2| = | =bh
! (2) !
3a=a | e ! 3
: [
i e 26 =h bl L =p
¥y ! b ) 4
E B o o {2} E Dal=0h#

Nature of Roots of a Quadratic Equation

The expression b% —4ac in the general formula is called the discriminant of the equation, as it determines
the type of roots that the equation has.

b* —4ac >0 < two real and distinct roots
b? —4ac =0 < two real and equal roots
b? —4ac <0 < no real roots

b? —4ac >0 < the roots are real

e.q.1: e.0.3:
Find the range of values of k for which the equation ~ Find the range of values of p for which the equation
2X* +5X+ 3 —k =0 has two real distinct roots. x> —2pX+ p> +5p—6=0 has no real roots.
b* —4ac >0 b*—4ac<0
(57 ~42)(3-K)> 0 (~2p)’ = 4(1)(p’ +5p=6) <0
25-24+8k >0 4p* —4p>—20p+24<0
1+8k >0 —20p+24<0
8k > -1 —20p <24
ks L 20p > 24

8 24

p>—

eq.2: 20
The roots of 3X> + kX +12 =0 are equal. Find k. p>é
b*-4ac=0 >
(k)*-4(3)(12)=0
k*—144=0
k* =144
k =+144
k==+12
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e.q. 4:

Show that the equation a’x?+3ax+2=0
always has real roots.

b* —4ac

=(3a)’ —4(a’)(2)
=9a’-8a’

= a2

a® >0 for all values of a. Therefore
b* —4ac >0

Proven that
a’x?+3ax+2=0 always has real roots.
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