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Signs of guudrutic

function
Part 2




In the previous video, we’ve learned how to study the
signs of a quadratic function.

In this video we will solve some applications on the
learned objectives.
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Application 1

Solve 1n IR.

f(x)=2x*—-x+1>0

A=b* —4ac=(-1)*-42)(1)=1-8=-7<0
So always same signs as a.

a=2>0so,f(x)>0forall xelR
The solutionis: S = IR



Application 2 ES’A

Solve 1n IR. 2t
f(x) = —x* -—%x—%< 0
1)* 1 1 1
A= b —dac = (5) — 41 (-55) =55 =0
1

o —_b _ 7 _1
S0 X =X = e T T
The inequality has always same signsasa: a = -1 <0

The solution is :
1 1




Application 3 ES'A

Solve 1n IR. 2t
f(x)=x*—4x+3=>0
a+b+c=1+(-4)+3=0

so the roots are x; = 1 and x, =
a=1>0

C 3
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The solution is:
§ =[1;3]




Application 4

Solve in IR.
f(x)=(x>-5x+6)(—x*+5x+6)>0
Step 1: study the existence of the roots of each fact

Dx*—-5x+6=0
A= b* —4ac = (-5)*—-4(1)(6) =25-24=1>0

~-b—/A 5-1 —b+VA  5+1
X1 = = —=2]and x, = = —=3
1 2a 2 :CJ 2 2a 2

2)—x*+5x+6=0

a—b—I—C:—1—5—|—6:Osotherootsare@and—gz@
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Application 4

Solve 1n IR.

f(x) = (x> —5x+6)(—x%+5x + 6)
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Application 4 E;A

Solve in IR.
f(x)=(x>-5x+6)(—x*+5x+6)>0

Step 3: write the solution.

- 0 + + i 0 :

- (

According to the table of signs: § =| — 1;2|U|3; 6|



Application 5

Solve 1n IR.
x2+2x-3
flx) = —x%+x+2 <0

['ollow the same steps as in application 4
Dx*+2x-3=0

a+b+c=1+2+(-3)=0

3
So the roots are 1 and = = — > = —3

2—x*4+x+2=0
a—b+c=—-1-(+1)+2=0

C

So the roots are -1 and — - = 2



Application 5
Solve 1n IR.
x%2+2x-3

f(x) =

—x%+x+2

<0

A
: %
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Application 6

Solve 1n IR.
E_ 1 < _i
2 x+1
Change the form ()1 1 e inequality
/’( D or /
——1<—— ;x+-1
2 x+1
= 14+—-<0
2 x+1
x(x+1)-2(x+1)+2 <0

2(x+1)

xz—x

So the inequality becomes 2t 1)



Application 6

Solve 1n IR.
E _ 1 < _i
2 x+1

['ollow 'Iu same steps «

1s 1n application 5

fx )_2(x+1)<0

The solution is:
S =] —o;—-1[U]|0; 1|



Application 7

Solve 1n IR.
(x2—3x+2)2 > x* — 6x2+9
Change the form of the inequality to f(x)
Daxt—6x2+9=(x%2-3)
D(x-3x+2) = (x - 3)’
(x? —3x+2)2 — (x2—3)2 >0
(=3x+5)(2x2 —=3x—1) >0

< 0Dor f(x)>

o,



Application 7 E;A

Solve 1n IR.
(3152—3;!:+2)2 >x*—6x*+9

Following same steps as in the previous applications, we get the

following table ot signs:  f(x) = (—3x + 5)(2x2 —3x — 1)

—3x+5 + + 0
2x* —3x—1 u 0 -
F(x) + 0 - 0 + 0 -

317 5 3+V17
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The solutionis: § =| — oo;




Application 8 ES’A

Solve 1n IR.
{—xz +3x—2<0
x>+3x+4>0
Solve each inequality and the solution for each one.
D—x*+3x—-2<0

a+b+c=-14+3-2=0
so the roots are 1 andfl- = E% = 2

§$1=|—00;1|U[2;+00]|




Application 8 @S'A

Solve 1n IR,
—x?+3x-2<0
x> +3x+4>0
@x*4+3x+4<0
A=b*—4ac=3*-4(1)4)=9-16=-7<0
So always same signasa:a =1 > 0 so f(x) > 0 for all values
of x.
52 = IR :] — OO,"I‘OO[
The solution of the systemis S =5, N9,

S=5,nNS,=(—;1]U[2;+o[)NIR =| — 0; 1| U [2; +0|






