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Signs of quadratic function

Part |



Quadratic functions

General form

Roots

Factorized form

+» Two distinct
roots.
. —b+VA

0’0 x: 2
a

¢ Factorized form:
a(x —xq)(x —x3)

¢ One double root

\/
0‘0

¢+ Factorized form:

a(x — x1)?
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** No real roots

“* f(x) cannot
be written In
factorized
form



Signs of quadratic functions -~

Casel: A>0 -

f(x) =ax*+bx+c=alx—x)(x—xy)
Suppose that x; < x,

X |—00  Xq Xy + 0
X — Xq — 0 + +
f(x)| =l 0 mm 0 =l

SaMme - gpposite SaMe

a d



Signs of quadratic functions -~

Casel: A>0 -

f(x) =ax*+bx+c=alx—x)(x—xy)
Suppose that x; < x,

X |—00  Xq Xy + 0
X — Xq — 0 + +
Ifa<0 -
. _ _ _
fG)| MmO o= (0 W

SaMme - gpposite SaMe

a d



Signs of quadratic functions oA
Case 1: A > O |

f(x) =ax?*+bx+c=alx—x)(x—xy)
Suppose that x; < x5

General Rule: The signs of a quadratic function having two distinct
solutions are summarized in the following table:

X |—00 X4 X,  + 00

f(x) ame () opposite() Same
signasa signofa signasa

«\ ( \ (
;\» ) ) ) D A )




Signs of quadratic functions

Case1: A>0

Example 1: Study the sign of f(x) = x? — 3x + 2

A= b? —4ac =(-3)—4(1)(2)=9-8=1>0
—b—J/A 3-1 —b+VA  3+1
X1 = =— =1 ; Xy = =— =2
2a 2 2a 2

X | —o0 1 2 4o
f(x) = Q) == () b
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Signs of quadratic functions oA

Case1: A>0

OC SMART ACADEMY

Example 2: Study the sign of f(x) = —2x% + 5x — 3

A= b? — 4ac = 5% — 4( 2)(=3)=25-24=1>0

N _ —b—JA _ -5-1 _ Ly _ —b+JA  —5+1 — 1
17~ "% T 22 2 27 "4 T 2(-2)
1 3
X | —00 2 F o0

f(x) == (Q == ( =




Signs of quadratic functions oA
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f(x) =ax*+bx+c=a

Positive for all
values of x

Then, the signs of f(x) Is always same as the real number a

Ifa>0 e« f(x) =0 forall values of x

Ifa<0 e f(x)<O0forall values of x



Signs of quadratic functions oA
Case 2: A = 0 |

f(x) =ax®+bx +c=alx —x)?
General Rule:

The sign of a quadratic function having one double root Is summarized
In the following table:

X | —00 X1 00

Same Same
f(x) sign as 4 0 sign as 4




Signs of quadratic functions oA
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Example 1: Study the sign of f(x) = x? —4x + 4

A= b? —4ac = (=4)* = 4(1)(4) = 16 = 16 = 0
x1=x2:—52—7=2




Signs of quadratic functions oA
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Example 2: Study the sign of f(x) = —4x% —12x — 9

A= b® — 4ac = (=12)* ~ 4(-4)(=9) = 144 — 144 = 0

X4 = X7 = —— = _—
1 2 2a 2(-4) 2

X | —00 + ©co

f(x) )

N W




Signs of quadratic functions oA
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f(x) =ax2+bx+c=a(x2+§x+§)

2 2
=a(x2+2xl = 2 IE)




Signs of quadratic functions oA

Case 3: A<O0
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fx)=ax*+bx+c=a ((x — ﬂ): ) Negative

2a

_ Po_smve Positive
Then, the sign of f(x) Is always same as the real number 2

Ifa>0 e« f(x)> 0 forall values of x

Ifa<0 e f(x)<O0forall values of x



Signs of quadratic functions oA
Case 3: A < 0 |

f(x) =ax*+bx+c
General Rule:

The sign of a quadratic function having no real roots is summarized in
the following table:

X | —00 + oo

f ( x) Same

sign as 4




Signs of quadratic functions

Example 1: Study the sign of f(x) = x% + 2x + 5

A=b? —4ac=(2)*—-4(1)(5)=4—-20=-16< 0
no real roots.

f(x) o

> %



Signs of quadratic functions oA

Case 3: A < 0

Example 2: Study the sign of f(x) = —x* + x — 3

A=b? —4ac=(1D?*-4(-1)(-3)=1-12=-11<0
no real roots.

f(x) —




Time for practice a

Match

x | —oo + oo
])f(x)=x2—5x+6 f(x) o

X | —oo 3 + oo
2) f(x) = —x*+4x—9 J69) NS
3) f(x) = —2x2 + 12x — 18 - S

f@| # 0 =0 *






