[07-09-09C-T10]

Quadratic inequalities

m [EX1] Find all values of x for which x? + 5x + 10 < 4 is true.

Solution.

¥ +5x+10<4
—=xX +5x+6<0

=x+3)(x+2)<0

Recall that the product of two numbers is negative when one of the numbers is positive and the other is

negative. In this example, the two ways in which (x + 3) (x + 2) will be negative are:
(x+3<0andx+2>0) OR (x+3>0and x+2<0).
Thus,

Casel. x+3<0 and x+2>0
xX+3<0=x<-3 and x+2>0=x>-2

xe (-0, =3)N (=2, 0+) =]
or

Case2. x+3>0 and x+2<0
x+3>0=x>-3 and x+2<0=x< -2

x € (=00, =2) (=3, 0 +)=(-3, =-2)

Since Case 1 =x € () and Case 2=x € (-3, —2) and either Case 1 or Case 2 is true,
xePU (-3, -2)

o xXe(-3,-2) .
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m [EX2] Find all values of x for which x? + 5x + 10 > 4 is true.

Solution.

¥ +5x+10>4
=X +5x+6>0

=x+3)(x+2)>0

Recall that the product of two numbers is positive when both of the factors are positive or when both
the factors are negative. In this example, the two ways in which (x + 3) (x + 2) will be positive are:

(x+3>0andx+2>0) OR (x+3<0and x+2<0).

Thus,

Casel. x+3>0 and x+2>0
x+3>0=x>-3 and x+2>0=x> -2

x€(=3,004)( (=2, 004)=(-2, 00 +)

or

Case2. x+3<0 and x+2<0

x+3<0=x<-3 and x+2<0=x<-2

x € (=00, =3) () (=00, =2) = (=00, —3)

Since Case 1 =x € (-2, o0 +) and Case 2= x € (—o0, —3) and either Case 1 or Case 2 is true,
L x € (=00, =3)J (-2, c0o+)

Note that (—co, —3) J (=2, oo +) is all real numbers except those in [—3, —2], so we could have writ-
ten the answer asx € R — [-3, —2].

07-09-09C-T10 Quadratic inequalities.nb (RT) Page?2



