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Graphing Linear Inequalities
in Two Variables

Solve problems by modelling linear inequalities in two variables.

EXPLORE...

a) 13 -3x>4y
b)2y-5<x
c)y+x<10
dy=9
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APPLY the Math EXAMPLE FROM TEXT P. 213

EXAMPLE 1

Solving a linear inequality graphically

when it has a continuous solution set in

two variables

Graph the solution set for this linear inequality:

—x+ 5=10

Robert’'s Solution: Using graph paper

Linear equation that represents
the boundary:
—2x+5y=10
= x ¥ 2
s 5
= 0)/)/ Xt z

The varidWles represent numbers

from the ser of real numbers. RN

xERandy ER

C > \?q,(wxﬁ)} fo

J-intercept:

—2x+5y=10

—2(0) + 57 =10
5 10
5 s
y=2

The y-intercepr is at (0, 2).

x-intercept:
—2Zx+5y=10
—2x + 5(0) = 10 RRREELEEE
—2x _ 10
-2 =2
x=-5

The x-intercept is at (—5, 0).

y

5 Lax+5y =10
4_

(~5.0) (0,2) 4
0]

% -4 -2 2 04 6
.2—
-4
-6

Test (0, 0) in —2x + 5y = 10.

LS [ Rrs
—=2(0) + 5(0) 10

0

Since 0 is not greater than or equal
to 10, (0, 0) is not in the solution
region.

6_y
-+ 5 =10
! 4_/
X
T (RN
% 4 -2 2 4 6
_27
4] .
-6

=

pe
| knew that the graph of the
linear equation —2x + 5y = 10
would form the boundary of the
Jinear inequality —2x + 5y = 10.

N

The domain and range are not
stated and no context is given,
50 | assumed that the domain
and range are the set of real
numbers. This means that the
\so\ution setis continuous .

-
| knew that | needed to plot and

linear equation. | decided to plot
the two intercepts.

To determine the y-intercept,

| substituted 0 for x.
N

To determine the x-intercept,
| substituted 0 for y

P
Since the linear inequality has

the possibility of equality (=),

and the variables represent

real numbers, | knew that the
solution region includes

all the points on its boundary.

That's why | drew a solid green
line through the intercepts.

-

(I needed to know which

half plane , above or below
the boundary, represents the
solution region for the linear

inequality.

To find out, | substituted the
coordinates of a point in the
half plane below the line. | used
(0, 0) because it made the
calculations simple.

| already knew that the solution
region includes peints on the
boundary, so | didn’t need to
\check a point on the line.

,’Since my test point below the
boundary was not a solution,
| shaded the half plane that
did not include my test point.
This was the region above the
boundary.

| used green shading to show
that the solution set belongs to

| the set of real numbers.

Since the domain and range
are in the set of real numbers,
| knew that the solution set

is continuous. Therefore, the
solution region includes all
paints in the shaded area and
kor'l the solid boundary.

join only two points to graph the

continuous

A connected set of numbers.
In a continuous set, there
is always another number

between any two given
numbers. Continuous variables|
represent things that can be
measured, such as time.

solution region

The part of the graph of a
linear inequality that represents)
the solution set; the solution
region includes points on its
boundary if the inequality has
the possibility of equality.

half plane

The region on one side of the
graph of a linear relation on a
Cartesian plane.

Communication | Tip

If the solution set to a linear
inequality is continuous and
the sign includes equality

(= or =), a solid green line is
used for the boundary, and
the solution region is shaded
green.
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Graphs of Linear In-Equalities

Sometimes the domain and range are stated as being in the set of integers. This means that the
solution set is discrete and consists of separate or distinct parts. Discrete variables represent
things that can be counted, such as people in a room. This means that the solution region is not
shaded but rather stippled with points.

So when interpreting the solution region for a linear inequality, consider the restriction on the domain
and range of the variables.

If the solution set is continuous, allihe p mts in the solutipn region are m the solution set. (Shaded)
shadt = [{oal

If the solution set is discrete, only specific pom n the sojutio ion‘argn the Sulutmn set. This is

represented graphically by stlpplmg v> , PP 7ﬁb ;3 )

Some solution sets may be restricted to specific quadrants. Far examplé most Ilnear mequahnes
representing real-world problem situations have graphs that are restricted to the first quadrant.

Here are some examples:

x. ly=—-2x+5, i ly 2x + 5, + 5, fx, Wly<—2x+5,
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Let's do a couple more... .l (0075 )
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Graphing linear inequalities with vertical 0‘) rX’— 2— = o

EXAMPLE 2
b or horizontal boundaries X = Z_

7.2
ara solution set for each linear inequality on a Cartesian plane. V&( ’)’I C"’{
a) {(n)]|x—2>0,xERyER}

b e ) |-3y+6=-6+yxELyEL b> ) e
wY) - yb=-
7

Wynn'’s Solution

¢ - b
a) x—2>0 | lisolated x so | could graph the - = é
x=2 inequality. J
<=
a -7 /;
The variables represent numbers The domain and range are stated - - -
from the set of real numbers. --------1 as the set of real numbers. The — - /j
xERandy ER solution set is continuous, so the - }
solution region and its boundary B
will be green in my graph. -
-
6 , l( \
4 - \(\“ (v LQ AT
5 x[=]Z | drew the boundary of the linear
X inequality as a dashed green line
T T T 0 T ™ @ -eeeeeee :
R I .becausg | knew that thg linear
-2 ineguality (>) does not include
=) the possibility of x being equal
to 2.
-6 b4
~
r
| needed to decide which half Communication | Tip
PR 2.4 plane to shade. For x to be If the solution set to a linear
greater than 2, | knew that inequality is continuous and
4 . . the sign does not include
- any point to the right of the anuality (< or =), a dashed
2| | S boundary would work green line is used for the
i . boundary and the solution
— T T — The solution region includes region is shaded green.
-6 -4 -2_2_ 4 6 all the points in the shaded
area because the solution set is
gal continuous. The solution region
-6 does not include points on the
R
boundary.
~
-3y+6=—-6+ i ‘ !
b) =3y +6 G-+ Since the linear inequality has
—4y =-12 . .
g only one variable, y, | isolated
s the y.
— — /
As | rearranged the linear
y<3 inequality, | divided both sides
: by —4. That's why | reversed the
sign from = to =.
-
& discret
) _ The domain and range are screse
The variables represent integers. =77 stated as being in the set of ((Iorjsis[mg of ;eparate or N
€1 e 1 . | istinct parts. Discrete variables
x and integers. | knew this means that represent things that can be
the solution set is discrete . counted, such as people in a
b room.
-~
| knew that points with integer Communication | Tip
coordinates below the line If the solution set to a linear
=3 inequality is discrete, the
W solution region is shaded
" were solutions, so | shaded the orange and stippled with
e e e e > ; green points. If the sign
s oe o s e s o e half plane below it Roc includes equality (= or =),
DI E B SR SR A ’ P the boundary is also stippled
LI -0 6 6lty] | v I knew the linear inequality An example of this is shown
151111 1> | includes 3, so points on to the left. If equality is
L B B L B A S . S AR T not possible (< or =), the
Tttt ieastsas i dsi—g the bqundary with mteger boundary is a dashed orange
L e B e I AL R A coordinates are also solutions line. An example of this is
I ) O O to the linear inequality. shown below.
4NN | stippled the boundary and
BB AN EEEE the orange half plane with
B T green points to show that the
bttt ettt solution set is discrete.
ey |-3y+6=—6+yxELyE I The solution region includes
only the points with integer
coordinates in the shaded
region and along the N
boundary.
-
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HOMEWORK...

p. 221: #1, #2, #4 and #6
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Kuta Software - Infinite Pre-Algebra
Graphing Linear Inequalities

Sketch the graph of each linear inequality.

8
1 <——X-3
)y 3
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)Y 1
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Name

Date
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2) y>——Xx—-4
)Y s
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4) x>4
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5) y<5x+1

4

7) 2x+5y<-20

Ny

>\

6) y>-2x+3

g

9,

1

[95)

=<Y

8) 3x+4y>4

Ny

A






Kuta Software - Infinite Pre-Algebra Name

Graphing Linear Inequalities Date Period

Sketch the graph of each linear inequality.

8
1 <——X-3
)Y 3

4

4) x>4

4






5) y<5x+1 6) y>-2x+3

a
-

7) 2x+5y<-20 8) 3x+4y>4

b Ww B o g

Create your own worksheets like this one with Infinite Pre-Algebra. Free trial available at KutaSoftware.com
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