MTH 95 = Mr. Simonds’ class

Key Concepts: Compound Inequalities
Absolute Value Equations and Inequalities

Gtersections and unions \

Suppose that A and B are two sets of numbers.

The intersection of A and B is the set of all numbers that are in bot# A and B. This set is
symbolized as A~ B.

The union of A and B is the set of all numbers that are in e/ther A and/or B. This set is

Cmbolized as A B. /

Example 1
Suppose that A is the set {1.2.3.4.5.6} and B is the set {1.3.5.7.9.11}.

a. Whatare A Band A~ B?

AvB = $1,2,39,5¢ 74,8

A nBG = { (, 4, f}
b. Whatare A ), A~ O, A, and A B2 ﬁeca" \

A _ A z g ) is a symbol used for the empty set
v ﬁ - v - the set with no elements. This set is
also denoted by the symbol | |.
= 3 Lu3 1,5 :
A E Z . is a symbol used for the set of all
A N ¢ = N real numbers. This set is also denoted
— ¢ (using interval notation) as (—u. ).

/
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Example 2
Graph the set (—».— 2]/ (4.7) and write a compound inequality whose solution set matches the

graph.

X &2 Y4 .
<—ll.l—‘.’—b:—-'—(-—.*—4—.*}:—:1i:l 1 2 3 ;5 6 7 8 9 w,ﬁ

' ;ﬁ
/ﬁ\( enhme  Sot g ‘f'Ln. C_i'\fa-f-w'! tf\(f-m( )

xd.",} oR 'X7q

Example 3
Graph the solution set to the compound inequality x =6 or x - (. State the solution set using
interval notation.

>
(-t U f‘“’)

///—71& Sofidm st is (- 0), (€, )

Example 4
Graph the solution set to the compound inequality 37+ 110 or 537 14. State the solution

set using interval notation.

e | , 7~ f)
109 -8 7 6 -5 4,4 -2-10 1 2 4_4 5 6 7 8 9 10
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Example 5

Graph the solution set to each inequality and state the solution set to the compound inequality using
interval notation.

.
x>—8 & . : - '>
-10-9 -§ -7 -6 -5 4 -3 -2 - 24 5 6 8 9 10

|.ft‘d"\"‘ ;"" (—r Op)
x=3 e — 3 o2 : = - s
éAw “9 4! . j’:ﬂ;»: f;.-i-l;u(i@}?j*'f ’ e
I\ILUI'FI‘J'\ —8 and +- 5 < o #_ ——ﬁ R -JI=
‘_-___..——-"—_- -10 -9 —k -7 & =5 - -3 -
& Culekrm Sebl (—T <)
Tl Shduiaa® gt
Crn bt wriHen ja Fhraepleces: —F <& X‘_—'—'-S'

Gu‘tions to “and’ inequalities \

The solution set to an "and” inequality between two linear inequalities is always one of
three things: the empty set, the set of all real numbers, or an interval between two
numbers (which may or may not include the endpoints).

For this reason, “and" inequalities are of ten written as "befween' inequalities. For
example, we could write ¥ -3 and v~ T as 3 x 7.

When writing inequalities where the variable is written between two numbers, the two
inequality signs must always open in the same direction.

\ a<x>bh a>x<h /

Example 6
Graph the interval [—9.— 2} and then write an "and" inequality and a "betweer’ inequality whose

solution sets graph to that interval.
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‘ompound [nequalities/ Absolute Value ecti
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Your turn ... work each of the following problems with one or two partners.

1. Graph the solution set to the compound inequality x - —4 and x - 8. State the solution set

using interval notation,

A
< ¢ L — —
-10 -9 -8 -7 -6 -5 k -2 -2 -1 0 1 2 2 4 = 6 7 9 10

AL sutokn st 15 (-4 )

2. Find and graph the solution set to the compound inequality 2 — 47 - 10 or 4+ 21 - 10. State

the solution set using interval notation.

109 -8-76-%4-3L-1012 445678 910

0 -yt 200 ot °f+1:‘>7£° -é Lol wp ke P
-4¢ 27 ©oR 2 1 .
Wl a Sk TR R W ik
-4 T (- ,5»1]0(30'5)

3. Find and graph the solution set to the compound mequ:lhfy ~5-4—-x-4. State 1‘he solution
set using interval notion. Also, write a compound inequality using the word and that has the
same solution set.

-— & e S
Q09 8 -7 6 % 4 % 2 1 g1 2 2 o4 & 6 o B

~S <f-x =1 [ G2 >
~f c¢-x-1<1-f /(/_LJ.,,{.A fot- J
¢ £_x =0 [04]

:_7 > X > ° T he Conposrd 'r"*‘-f“ (% o
e X220 and X49G

4. Writing 3~ x =7 is bad, mkay? Rewrite that expression as a compound inequality using the
word and and discuss what's bad about the situation. -

?_ 7 dﬂ(’ x ra g s aat = b.'t.r-n.-\ ‘| -\l-} nf." O
[
beemste f %23 "' Su'( -I'[‘“fx '} £at 'zx'l'v-'u't I

4|Compound Inequalities ADb o 1l
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(’-\bsolute value equations and inequalities \

Suppose that [ is a posifive real number.

The equation |J' | = I is equivalent to the compound equation v =k or v=—1k.

The inequality | ¥ I k is equivalent to the compound inequality —ir = v - k.
The inequality | ¥ | I is equivalent to the compound inequality 1 -~k or v — k. /
Example 7

Rewrite each equation or inequality as a compound equation or inequality.

rs| &
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Example 8

Find the solution set to each equation or inequality after first rewriting the inequality as a
compound inequality. Begin by completely isolating the absolute value expression.
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Example 9
Suppose that j(x)=2x+1 and g(x)=3—x. Find the solution set to each of the following
inequalities.
-2|g(x)|>4
-2 j(x1[7Lf (2-%| < -+
/ ' :
,-.1{ 3"?‘1 L | (kc.ftfi*“"'rJL * 5%
=3 o
| F(x)]<0 |g(x)]=-35
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< -
- :1( x|+ 72 == o /% .

und Inequalities/Absolute Value Sections 3.3-3 5|7
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Your turn ... work each of the following problems with one or two partners.

1. Find the solution set to |\| - 7. Write the solution set using interval notation.

2. Find the solution set to | X | =10 < —4. Write the solution set using interval notation.

3. Find the solution set to |.\‘— lﬂl <—4,

4. Find the solution set to |f( f}l =8 where f(f)=3—5r. Write the solution set using interval
notation.

5. Find the solution set to | f4- 1)| =4 where f(x)=2x-T.

6. Find the solution set o —3

g{1}| + 2 < —10 where g(x)=2x+4.



