0.1 Quadratic Inequalities

We can solve the equation 2 4+ x — 6 = 0 by
factoring or another method.

P?4r—6 =
(z+3)(x—2) = 0
zt+3=0|x—2=0
r= -3 r=2

By what about 2>+r—6<0orax’+1r—6 > 07
In either case, the result will be in the form
of intervals or, perhaps, there will be no real
solution.

The trick in any case is to find the solution
to the equation with zero on one side first, as
was done for 2% + 2 — 6 = 0. This done, we
can examine the inequalities 22 + 2 — 6 < 0,
22 4+2-6<0,2242—6>0, or 224+2—-6 > 0.

The solutions of 2> + z —6 = 0 , -3 and 2,
divide the real number line into three intervals.

(00, —3) (~3,2) (2, 00)

FEETE A
The solution for 22 + 2 — 6 < 0 consists
of those intervals which satisfy the inequality.
It happens that, for each interval, every point
in the intervals works or every point in the
intervals fails to satisfy the inequality. Thus,
we test one point from each interval to see if
the interval is part of the solution. It helps to
pick easy points.

Example Solve the inequality z° + 2z — 6 < 0.
We first solve the equation z2 4z —6 = 0.

?4r-6 = 0

(x+3)(x—2) = 0
z+3=0|xz—-2=0
=3 T =2

We then plot the two solutions on the
number line and write down the possible
interval soutions.

(00,—3) (-3,2) (2, 00)

We pick easy points, one per each

interval to test.

(20,-3)

e
Ea ‘2

(—3.,2)

Test these points -4, 0, 3 in the in-
equality 2 +2 — 6 < 0.

’x‘ 22 +1—6 ‘
4| (-4?-4-6=6<0] FAIL
0| 0°+0—6=—-6<0 | Success
3] 3243-6=6+<0 FAIL

Thus, our solution is the interval (—3,2).

Exercises
Find the solution for each inequality.
l.22—2—-6>0
2. 22 —4<0
3. 22 -9>0
4. 2°-32<0
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