Quadratic lnequalities

| - Fun Ut i LESSIJH 5-8

You can solve quadratic inequalities using graphs, tables, and algebraic methods.
Indeed, the most effective way may be a combination of methods.

To find which of x* — 12 or 3x + 6 is greater, enter the two functions as
Y, and Y, in vour graphing calculator. you could use the TABLE option to
compare the two functions for various values of x, as shown below.

Plot1 Plot2 Plot3 TABLE SETUP X Y1 Y2
NY1 EXE- 12 ThiStart=-10 SO | 88 =24
Y2 H3X+6 AThI=5 -5 1% Ea
N3 = Indpnt: IS ASK 0 5
PN\Ya= Dep';nd: ASK > L £l
} | L
i i X=—10
. 1. For which values of x in the table is x* — 12 > 3x + 62
2. For which values of x in the table is x> — 12 < 3x + 67
3. Does this table tell you all values of x for which x* — 12 < 3x + 6? Explain.
4, In the TBLSET (TABLE SETUP) menu, change TblStart to —9 and ATbl to 3.
Display the table again. Does the table with this setup give you more
information? Why?
You can compare functions more efficiently by making one side of the inequality 0.
5. Show that x> — 12 < 3x + 6 is equivalent to x2 —3x—18 <0, § va
; ; | 9
6. Enter v — 3x — 18 as Y, in your graphing calculator. Place the 25 3
. - : -3 0
cursor on the = sign after Y, and press FIEJ. This operation turns 0 18
off the display of the equation Y. Turn off Y, as well, and then : 0
display the table. You will see the screen shown at the right. For :EJ:=9 =

@  which values of x in the table is x2 — 3x — 18 < (0?

For a visual model, look at the same inequalities graphically. Turn off Y5 and turn
onY; and Y,. Begin by graphing the two functions in the original inequality as
shown in the screens below.

Plot1 Plot2 Plot3 WINDOW
NY1EXA-12 Xmin=-10
“NY2ES3X+6 Xmax= 10
A4 = Ymin=-=20 T R 1 el 2 S T I
T Yscl=5 -
ST Hres=1 [

7. Which graph represents the function f(x) = x% — 12? Which graph represents
f(x) = 3x + 6?2 How can you tell?
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8. Use your calculator to find the values of x for which x* — 12 < 3x + 6 in this window.
9. Do you think there are values of x outside this window for which
v* — 12 < 3x + 67 Explain.
. Now turn off Yy and Y, and turn on Y. Graph Y in the same window as above.

10. Use your calculator to find the values of x for which x* — 3x — 18 < 0. Are
: these the same values of x you found in Exercise 87

11. Compare the ﬂratz—.,gv in Exercise 8 with the strategy in Exercise 10 for solving
®  theinequality x> — 12 < 3x + 6 graphically. Is one easier than the other? Explain.

As an added tool, you can incorporate some algebra into the solution.
. 12. Factor the quadratic to find the two values of x for which x2 — 3x — 18 = 0.

13. Shown at the left below is the graph of y; = x> — 3x — 18. What happens in
: this graph at the two x-values vou found in Exercise 127

14. Shown at the right above is the graph of the functions y; = x* — 12 and y, = 3x + 6.
What happens with these graphs at the two x-values you found in Exercise 12?

15. Tell how you can combine the algebra of Exercise 12 with the geometry of one

: nl the graphs in Exercises 13 or 14 to give a complete solution of the inequality
¢ * —Td=C 3xhob

EXERCISES

16. It is compelling to graph Y|, Y;, and Y5 in the same window.
When you do (see right), there is no relationship immediately
apparent. However, based on your work above, what can you
say 1s true about the graphs of Y|, Y5, and Y5?

Here are some special quadratic inequalities to solve. You can use
what you know about the family of quadratic functions to help
solve some of them.

17.a.x* —2<—-x-—3 b.x2 = 2> —x—73 18. a. x* < 2x2 h_IE{lxz
19. a.2(x — 2)}(x + 3) < (x — 2)(x + 3) 20. a. —3.1:{!: —2)<(x —2)(x—4)
b. —2(x — 2)(x + 3) < (x — 2)(x + 3) b. -—m - 2)<(x — 2)(x—4)

e—x(x—2)<Z{x = 2ZNx—4)

2L Lety, = f(x)and y, = g(x).
a. Describe how you could use graphs to solve the inequality f(x) < g(x).
b. How are the solutions of f(x) < g(x) and f(x) = g(x) related?

22. Assume that f and g are discrete functions whose domains are whole numbers.
Describe how you could use a table to solve the inequality f(x) < g(x).
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