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Signs of quadratic function

Part 3



Quadratic functions ~,
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In the previous videos, We’ve learned how to determine
the sign of a quadratic function.

In this part, we will learn about the signs of the roots of
a quadratic function.



Signs of roots of a quadratic functions

Consider the quadratic function: f(x) = ax* + bx +c;a # 0
It is possible to determine the signs of the roots of the equation
f(x) = 0 without solving it.




Signs of roots of a quadratic functions

Consider the quadratic function: f(x) = ax* + bx +c;a # 0
It is possible to determine the signs of the roots of the equation
f(x) = 0 without solving it.

We need to check the existence of the roots In IR
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Signs of roots of a quadratic functions

Case1: A>0

To study the signs of the roots, we need:
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Signs of roots of a quadratic functions

Case1: A>0

| L
p< g _The roots have{s> 0 0<x<x
MBS e 0 x <xy <0
- S >0 — x| < x
The roots have
A> OJ'——P <0 _ oppositesigns | ¢ 5 _ %] > %,
X1 < Xy x1 < 0<x,
! -5=0 — Xy = —Xq
b
S>O_X1=O&XZ=_Z

- P=0 — O0isaroot {
S<0 — X1=——&x2=

-2and 1
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0 and 2
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Signs of roots of a quadratic functions o
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- —S>O—_ X1 =% >0 |

p>o TEIGEINSL G o xox<o

'A=Q— - -S=0 — Impossible |
xl-:xz—p=()—! Oisaroot —S=0 — X1 =%z =0

In this case
f(x) = ax?



Signs of roots of a quadratic functions ~,

Example 1

Study the signs of the roots.
f(x)=2x*—-x+1

A= b* —4ac=(-1)*-42)1)=1-8=-7<0
So the roots doesn’t exist in IR




Signs of roots of a quadratic functions

Example 2

Study the signs of the roots.

f(x) =4x* —4x+1

A= b* —4ac = (—4)* —4(4)(1) =16 — 16 = 0 s0 x; = X,
P==

a

S =—

1 o :
2 > 0 so the two roots are positive or negative

4 o
=7 = 1 > 0 so the two roots are positive

2l |

24



Signs of roots of a quadratic functions

Example 3

Study the signs of the roots.
f(x) =5x* —3x—2

A= b* —4ac = (-3)* —4(5)(-=2) =9+40 =47 >0
So the two roots are distincet: x; < x,

2 L .
P = 2 = - < 0 so the two roots are of opposite signs: x; < 0 < x,
I 3
S:_—):—>OSO|X1| < X9

a 5
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Signs of roots of a quadratic functions

Example 4

Study the signs of the roots.
f(x) =3x*-5x+1

A= b* —4ac = (-5)* —-4(3)(1) =25-12=13 >0
So the two roots are distinct: x; < x,

c 1 o

P = =32 0 so the two roots have same signs.
b 5

S:——:§>OSOO<XI < X9

a

24



Signs of roots of a quadratic functions

Example 5

Study the signs of the roots in each case.
f(x) = x*+ 2x

A= b* —4ac= (2)*-41)(0)=4-0=4>0

So the two roots are distinct: x; < x5

P:£:9:Oso()isoneoftheroots

a 1
52—9:;2—:—2<OSOX1:0&X2:—2:—2

a 1 a

A
24



Time for practice o
Study the signs of the roots in each case. o
D f(x) =2x*—-5x—1 x1 <0<xz; |x1] > x2

2) f(x) = —3x*+4x — 8 No real roots

3) f(x) =7x* —12x + 5 X1 < X3 <0

4) f(x) =—x*+2x+1 0<x; <X,

5)f(x):X2—x—|-i X1 =x2<0






