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Any open sentence that contains <, =, =, or = is called an inequality.

= has a va.riobe.
We often graph the solutions to inequalities on number lines. We put a small circle on
the value, and the arrow points in the direction of the inequality, to the left for LESS
THAN andto the right for GREATER THAN. Remember, for strictly less than (<) or
strictly greater than (=), we use open circles to indicate that the value is NOT included in
the solution. Forless than or equal to (<) or greater than or equal to (=), we use closed
circles to indicate that the value IS included in the solution.

O=open circla
< or >

@®- c,losed C\'rclq_

< or >
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EXAMPLES: open crrcle
X <2 ‘—'——h@—l—lq-—) bQCO.U{_SQRQZ
_ o\ 23 'S no SS
X is Qoss +han 2. Moo 2.,
X > 2 Dty OPEN Crrcla

X is greoker than 2. °1 23> %  becouse 2
'S not 3r‘¢cde('

X < -2 - ——— Than 2.
. -4 -3-2- 0
X
or‘;{%ﬁ S0 closed errcla because=2 i fuss
NP
-4-3-2-1 O —

X is grecterthan

oY ecbug_Q lo-2. Cosed circlo becasuse -2 1s

qreoder thon or Guel to -2.
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HeyGoncept Addition Property of Inequalities ]
Words If the same number is added to each side of a true inequality, the resulting inequality
is also true.

Symbols For all numbers a, b, and c, the following are true. {407 > \1073
1. Ifa>bthena+c>b+c 7>3—> 7+\400 > 3+1400

2. ifa< bthena+c<b+rc BN 34+ 400 <T7+\400

HO03< 1107
* lis property is also true for = and < *.
| KeyConcept Subtraction Property of Inequalities J
Words If the same number is subtracted from each side of a true inequality, the resulting

inequality is also true.

Symbols For all numbers a, b, and ¢, the following are true. -1595 > - (15498
1.fa>bthena—c>b—c 522 =2 5-600>2-1600

2. fa<bthena—c<b—c DT~ 2-(LO0O<5S-(1L00
'* This property is also true for = ;..-;;-:_* -lsq% 4-,5q5
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* Sofue Hha same way yov would sofue aneguatien.

Let’s try solving some inequalities using the addition or subtraction properties. Use set-
builder notation to show your solution set, and graph the solution set on a numberline.

1. 8n=7n-3 2. 8r+6=0r
Pt =
-5-4% -3-2 -| 4 S b 7 2

3N >2n-3 rio>9y¢

“n \}\\ Y ‘?8\" w'\—8r
n=-3 6>Y
"/

Set-builder notodion: < (g

%Y\\hz-’%@ Set-buidder notation -
Qtnb?t -3% BT Z: ©S
ERWAPL
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%' KeyConcept Multiplication Property of Inequalities
Words ! Symbols Examples
If both sides of an inequality For any real numbers a and b 6>35
that is true are multiplied by a and any positive real number ¢, 6(2) > 3.5(2)
positive number, the resulting ifa > b, then ac > bc. 12>7
inequality is also true. . and
And, if a < b, then
sSome Process ax< s pica 208
as with e%uo..*('O‘V\S 1.05 < 2.5
If both sides of an inequality For any real numbers a and b 7>45
that is true are multiplied by a and any negative real number c, 7(—3) < 4.5(—3)
negative number, Jhe direction if a > b, then ac < be. —21< =135
of the inequaliy sign is reversed . and
make the resuting inequaity | oo, 2 < 1" 31<5.2
also true. ’ 3.1(—4) > 5.2(—4)
—12.4 > =208

* This property also holds for inequalities involving = and =. *
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reciprocal: & —> % $hip the ftaction.

Now let's try solving some inequalities using the multiplication property. Again, use set-
builder notation to show your solution set, and graph the solution set on a numberline.

3. —§r~::21
7

-51-50-44 -48 -47

_3
TVvr < 2|\
1.3 -2 .2\
3y < 3T
2l YT

:

Set-builder notation:

37 r>-49¢

4 mz=-3

L=

«—
“7-l6-IS 4 -13

Em=-3
2 ftm=5--3
\m =-S5
(m=-1%)
Set- buifder notadiom:

3Im \ma-lsg
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" KeyConcept Division Property of Inequalities
Words ' Symbols Examples

If both sides of a true For any real numbers 45> 21 1.5<5
inequality are divided by | aand band any positive real 45 _ 21 15 _ &
a positive number, the number a,if 2> b,then2 > 2. | 3> and 05 <705
resulting inequality is
also true. And, if a < b,then%-:% 15>07 8<10
If both sides of a true For any real numbers 6>24 —18<36
(negative UmbBEXNE.  ymber g ifa> bthend< L | =6 -6 ang -9 - -9
direction of the inequalify € ¢ 1< —04 02> —0.4
sign is reversed to make | And, if a < b, then 2 < 2. ‘ ' '
the resulting inequality ¢ ¢

- also true.

This property also holds true for inequalities involving =< and =.
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MNow let's try solving some inequalities using the division property. Again, use set-builder
notation to show your solution set, and graph the solution seton a numberline.

5. 42 = 6r 6. —-12h <15
-42.= oy ‘l%b <1S
T X -’x. -1z
_— n >-\.28
_73 set- buider notedren-

Zhlh>-1253

Set- buildor notakion -

Sr\rei3



ALG 4-1 and 4-2 2.notebook January 10, 2020

ward prona.mS

Verbal problems containing phrases like greater than or less than can be solved by
using inequalities. The chart shows some other phrases that indicate inequalities.

ConceptSummary Phrases for Inequalities I
< > = =
‘.s less than greater than at most, no more than, at least, no less than,
fewer than 1§ more than less than or equal o greater than or equal to
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Define a variable, write an inequality to represent the problem and solve. Check your
solution.

7. Felipe needs for the temperature of his leopard gecko's basking spot to be at least
82°F. Currently, the basking spot is 62.5°F. How much warmer does the basking

“Spol needto be? —
_ﬁ_ atobe? lhet+emperadure

L25+1T=]2
625 v | -62.5

T1=1s

10
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8. Twice a numberincreasedby 4 is at least 10 more than the number.

X= humber The number is
oker thon
2% +4 =K+ 10 gre
M+4d= \O
-y \ —\..\.
% = o

11
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9. Mario purchases a prepaid phone plan for $50 at $0.13 per minute. How many
minutes can Mario talk on this plan? —_—

M= minutes

O.12M & 50
Q.\3 0.\

M £ 38Y.619538406
mL & 3% minutes

12
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g=9g a0 ey
10. If gas costs $3.15 per gallon, how many gallons of gas, to the nearest tenth, can
Jan buy for $24°?

Jarv cov  3.1959 £24

Suy o 215 215
Mok T o 5

galona: 9g£7.6I9047619

9.‘:7.(030&%3

13
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