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49 Graph Inequalities

Key Terms and Concepts

To graph a linear inequality, start by isolating (solving for) the variable y. Then, consider the
graph of the equation that would result if the inequality symbol was replaced by an equal sign.

< >
The points on this line are included in the solution ser if the inequality symbol is < or =, but no? - .
included i the solution sefif the inequality symbol is < or > To show inclusion (< or =), draw a 8 o) “ d.
solid line; otherwise, draw a dashed line. (e
The line divides the plane into two parts. The part above the line includes all points where < >

y > mx + b and the part below the line includes all points where y < mx + b. So, if the
incquality starts with y > or y 2, shade above the line; if it starts with y < or y <, then shade °
below the line. Points in the shaded arca arc included in the solution set. dO H € d I Nt

Special ease: vertical lines -
If the only variable in the inequality is x, solve for x and graph the comresponding vertical line
(either solid or dashed according to the same rules). Then shade to the right of the line for x > -
or x 2, or to the left of the line for ¥ < orx <. -
Example: The graph of x> 5 will have a solid vertical linc at x = 5 and shading to the right
of the line,

equation, but then change the symbol to the left of Y, =) from a linc | | to a “shade

above” E] or “shade below” |k | symbol by moving to the line symbol and pressing
repeatedly. You will still need to know whether to use a solid or dashed line when drawing your
graph on paper, depending on the inequality symbol.

Inequalities can also be graphed on the calculator. Follow the same steps as entering an H
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Model Problem: 3 adcup

Graph the inequality —4y < 5x — 20. Is the point (1.2) in the solution sct?
y

Solution: : <: =4
(A) Solving fory, (B) a
ﬂ( 5x-20 Sh qd e
s —4 down
y>-%x+$

(C) (1,2)1s not in the solution set. M

FE R EE

Explanation of steps:
(A) Solve the incquality fory. [Remember that multiplying or dividing both sides of an

(B)

©)

inequality by a negative value requires that you reverse the inequality symbol.]

Use the y-intercept and slope to graph the line. Use a solid hine for < or 2, or a dashed
line for < or >>. Shade above the line if y is > or >, or below the line is y is < or <.
[The > means dashed and shaded above.]

If a point lies on a solid line or in a shaded area, it is in the solution set; otherwise, it is
not. [(1,2) lies in the unshaded area below the line, so it is not a solution.]

Youoouldalsogmphy:v—%xfs o the calculator: i

1. Pm@thenﬂwleﬁmow[ﬂtwiceunﬁlthecmsorisowthesymboL

Since the inequality starts with *y > press the [[NTER] two times until the shade
above@symbolappears. Movelbecmsorbacklotherighl.aﬂerthezlsign.

Enter the right side of the inequality, - 5 + 4 [ALPHA] [X] + S [ENTER).
Press (Z00W | ZStandard .
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5. Which inequality isshovc'n in the graph below?

(1) ysdx43 @ysdx-4
24 A,
ﬁ)23x+3 w/yzsx 4

6. €© Which inequality is represented in the graph below?

(y>-3x+4 (3) y=—4x-3
X y<-3x+4 &y‘_(-d.x-—?,
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7. €©© Which inequality is represented by the graph below?
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¥4 y<2x-3 0 y<-3x+2
@yz2x-3 (#) y2-3x+2

Constructed Response \\j —mMX +b
8. Graph the solution set for the inequality 4x — 3y > 9 on the set of axes below. Determine if

the point (1,-3) is in the solution set. Justify your answer.
Hx -3y >9
i £ '%fé Y T
55 SR -y >
o - =
. :g \ - 3 3
h'ovet
Solw | ;,‘l"\ :‘\ J/)< dy -3
X 3
less !
o Y 3#\' thah, dOH’ed Iine
;‘0 ‘\ \\ \Shdaoal?’) _ 4
o - - _.0. E \ - N8 - 3
HX—3y > NG
% eQ" N N\ ‘r - "3
' )
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10. @ Shawn incorrectly graphed the inequality —x — 2y 2 'B_as shown below, ‘
X .

<lown

Explain Shawn's mistake. anh the inequality correctly on the set of axes below.

EEEEEESEERREEEERE hawn 6hadfok
EREREmREENEEA S.ncovrecfg
| | Show/d 4

RO shadfddM“'
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s dotkd, Shade wp

11.€0© Graph the inequality y > 2x -5 on the set of axes below. State the coordinates of a
point in its solution. 9 > arx-s \ _7\ = &

J |
S ‘ 4
\ N B b=-5
N ‘\‘ i Y2
N / -
N 7
II
- \ o
- 1
/
\\\ .
/
/
N
12.€0© anhlhcqincquality y+4<-2(x—4) on the set of axes below. 3
<-axt X rof < —AX t
J . VR Y -Z‘( -4
L1
A % X 3 < —axX t+ L‘
) Y /
B wel - 3
/// /I/ \ '
Fasszaszanzen b=
P 6 /Y1 N
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/. / /L
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i| 1N
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