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2.6: Solving Systems of Linear I nequalities

2.6: Solving Systems of
Linear Inequalities

Quick Review

— Graph this inequality:

- Whatis the difference between an e=c|uation and

<> an inequality? Which one is shaded? Inequality

- Wheniis the line solid? <, =
- Whenis the line dashed (dotted)? <, >

- How do you figure out where to shade?
Pick a point to plug in. |

y>x-2 =
s
m=1
b=-2 ’

Check if it’s a solution

1. (4,10)
IX—y =23
5x + 0.2y 2 20

YES

2. (2,-1)
y<dx+1
y>-x+2

NO

Check (4, 10)

IX-y=223 5x + 0.2y = 20
9(4)-10=223 |5(4)+0.2(10) = 20
36-10=23 20+2220
2623V 22>20Vv

Check (2, -1)

y<4dx+1 y>-x+2
-1<4(2)+1 1> -(2) +2
-1<8+1 1>0x

19V

Graphing Systems of Linear

Inequalities
Graph each system
3.y<2 4, y>x-—2
x2-1 y<-%x+3
; ", /”

Graphing Systems of Linear

Writing Systems of Linear Inequalities
Equation

Inequalities
Graph each system
5.y>2x-5 6.y=2-x+2
3x+4y <12 2x +4y <4
\\ !‘
'\\ /!
~ ’
T [T
A

Write the inequalities for each system

1
>——X+2
Y 4 +

vy >-2x-4
\
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2.6: Solving Systems of Linear Inequalities

STARTER 2.6

. x=0y=0;yv=x—-4,Tx+ 6y <54
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2.6: Solving Systems of Linear Inequalities
. x=0y=0;yv=x—-4,Tx+ 6y <54

vertices: (0, 0), (0, 9), (6, 2), (4, 0)

2.6: Solving Systems of Linear Inequalities

4. x=0;y+2=0;5x + 6y < 18

2.6: Solving Systems of Linear I lities

CE2) 62N

vertices: (0, 3), (0, —2), (6, —2)

2z 2x+y2-2

Gr+3v <6
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Practice 2.6, #7

7. Business Henry Jackson, a recent college graduate,
plans to start his own business manufacturing bicyele
tires, Henry knows that his start-up costs are going to
be $3000 and that each tire will cost him at least 52 to
manufacture, In order to remain competitive, Henry
cannol charge more Lthan $5 per tire, Draw a graph o
show when Henry will make a profit.
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2.6: Solving Systems of Linear I nequalities

Practice 2.6, #6
6. yv=—x+8 4x—-3y=-3
x+8y=8 flx,y)=4x— 5y

Y A

/

m{:lx = 32 (8. 5)
min = —13
/
]
YAl
/0 8.10) \ x
¥

2.6: Solving Systems of Linear Inequalities

The graph of a linear inequality in two variables is a half-plane. The
_ boundary line of the half-plane is dashed if the inequality is < or > and solid if
the inequality is < or .

Two or more linear inequalities form a system of linear inequalities or
simply a system of inequalities.

A solution of a system of a system of linear inequalities is an ordered pair
that is a solution of each inequality in the system.

The graph of a system of linear inequalities is the graph of all
solutions of the system.

PRACTICE 2.6

Solving Systems of Linear Inequalities

Solve each system of inequalities by graphing.
L e+ Ty =218+ T a2,

+ Ty = 28 x =3

Solve each system of inequalities by graphing. Name the
coordinates of the vertices of the polygonal convex sel.

SxzGyzGyzx—4Tx+6y=504 4. x=ky+2=0;x+6=
PR S
SIS
5 . NER
oS 4 =T
'—Ilﬁ R
vertices: (0, 0}, (0, 9), (6, 2], (4, 0} vertices: (0, 3), (0, —2), (B, —2)

301 A Triangular Solution Region

y<2 Inequality 1
Graph the system of linear inequalities. x>-1 Inequality 2

y>x-2 Inequality 3
SOLUTION

Graph all three inequalities in the same coordinate plane. The graph of the
system is the overlap, or the intersection, of the three half-planes shown.

{:HECK You can see from the graph x=—f z
that the point (2, 1) is a solution of the
system. To check this, substitute the T=ET T
point into each inequality.
. 1<2 True. £
2>2-1 True.
1>2-2 True. ,’
i
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(20U [Z88 A Triangular Solution Region

y<2 Inequality 1
Graph the system of linear inequalities. x>-1 Inequality 2
1 y>x-2 Inequality 3

The point (0, 3) is not in the graph of the
system. Notice (0, 3) is not a solution of
inequality 1. This point is not a solution of
the system.

When graphing a system of inequalities, it is
helpful to find each corner point (or vertex).

For instance, this graph has three corner

points: (-1, 2), (-1, -3), and (4, 2).

120U [ZE8  Solution Region Between Parallel Lines

Write a system of inequalities that defines the shaded region shown.

SOLUTION

The graph of one inequality is the half-plane below

the liney=3.

The graph of the other inequality is the half-plane

above the liney=1.

The shaded region of the graph is the horizontal band that lies between the two
horizontal lines, y =3 and y = 1, but not on the lines.

» The system of linear
inequalities at the right
defines the shaded region.

y<3 Inequality 1
y>1 Inequality 2

120U [J88 A Quadrilateral Solution Region

Graph the system of linear inequalities. Label each vertex of the solution
. region. Describe the shape of the region.

x>0
3)"
x=10
1
[

The graph of the first inequality is
|____the half-plane on and to the right
of the y-axis.

3 5 T

120U [J88 A Quadrilateral Solution Region

Graph the system of linear inequalities. Label each vertex of the solution
. region. Describe the shape of the region.

x>0
3 ¥
x=1
1
[ ] 5 Tr
The graph of the first inequality is
|____the half-plane on and to the right
of the y-axis.

y=0
F
3
|1 =5
* ] 3 5 Tx

The graph of the second
inequality is the half-plane on and
above of the x-axis.

2018 A Quadrilateral Solution Region

Graph the system of linear inequalities. Label each vertex of the solution
. region. Describe the shape of the region.

y<2

¥

L

-
n
L1l

1 3 5 Tex

The graph of the third inequality is
|___the half-plane on and below the
horizontal line y=2.

2018 A Quadrilateral Solution Region

y<2

¥

L

1 3 5 Tex

The graph of the third inequality is
|___the half-plane on and below the
horizontal line y=2.

RNBriones

Graph the system of linear inequalities. Label each vertex of the solution
. region. Describe the shape of the region.

y<—% X+ 3.
v
I -
N“-:{.\: Xt
1 \“'-_
. X
{. 1 3 ™

The graph of the fourth inequality is
the half-plane on and below the line
y=-7 X+ 3.
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2018 A Quadrilateral Solution Region

Graph the system of linear inequalities. Label each vertex of the solution
. region. Describe the shape of the region.

The region that lies in all four half-planes is a quadrilateral with vertices at
(0, 2), (0, 0), (6,0), and (2, 2).

ks
10, 3:i - 2.2l
il =y

)
| :

—"ote that (0, 3) is not a vertex of the solution region even though two
boundary lines meet at that point.

Modeling A Real-Life Problem

You are ordering lighting for a theater so the spotlights can follow the

performers. The lighting technician needs at least 3 medium-throw spotlights and
" atleast 1 long-throw spotlight. A medium-throw spotlight costs $1000 and a long-

throw spotlight costs $3500. The minimum order for free delivery is $10,000.

Write and graph a system of linear inequalities that shows how many medium-
throw spotlights and long-throw spotlights should be ordered to get the free
delivery.

Verbal Model Number of medium-throws > 3

Number of long-throws > 1

Number of  Price of a Number  Price of a
medium- ¢ medium- 4 oflong- ¢ long- > 10,000
throws throw throws throw

) Modeling A Real-Life Problem

You are ordering lighting for a theater so the spotlights can follow the

performers. The lighting technician needs at least 3 medium-throw spotlights and
~ atleast 1 long-throw spotlight. A medium-throw spotlight costs $1000 and a long-

throw spotlight costs $3500. The minimum order for free delivery is $10,000.

Write and graph a system of linear inequalities that shows how many medium-
throw spotlights and long-throw spotlights should be ordered to get the free

delivery.
Labels Number of medium-throws = x (no units)
Number of long-throws =y (no units)
Price of a medium-throw = 1000 (dollars)
Price of a long-throw = 3500 (dollars)

M) Modeling A Real-Life Problem

You are ordering lighting for a theater so the spotlights can follow the

performers. The lighting technician needs at least 3 medium-throw spotlights and
* atleast 1 long-throw spotlight. A medium-throw spotlight costs $1000 and a long-

throw spotlight costs $3500. The minimum order for free delivery is $10,000.

Write and graph a system of linear inequalities that shows how many medium-

throw spotlights and long-throw spotlights should be ordered to get the free
delivery.

Algebraic

Model x=3 Inequality 1
I y=1 Inequality 2
1000x + 3500y > 10,000 Inequality 3

L) Modeling A Real-Life Problem

You are ordering lighting for a theater so the spotlights can follow the

performers. The lighting technician needs at least 3 medium-throw spotlights and
* atleast 1 long-throw spotlight. A medium-throw spotlight costs $1000 and a long-

throw spotlight costs $3500. The minimum order for free delivery is $10,000.

Write and graph a system of linear inequalities that shows how many medium-
throw spotlights and long-throw spotlights should be ordered to get the free
delivery.

The graph of the system of inequalities is by
shown. 5|

Any point in the shaded region of the
graph is a solution to the system.

—A fraction of a spotlight cannot be ordered, sc 1| o o
only ordered pairs of integers in the shaded

region will correctly answer the problem. L

L) Modeling A Real-Life Problem

You are ordering lighting for a theater so the spotlights can follow the

performers. The lighting technician needs at least 3 medium-throw spotlights and
* atleast 1 long-throw spotlight. A medium-throw spotlight costs $1000 and a long-

throw spotlight costs $3500. The minimum order for free delivery is $10,000.

Will an order of 4 medium-throw spotlights and 1 long-throw spotlight be
delivered free?

The point (4, 1) is outside the solution
region, so an order of 4 medium-throw
spotlights and 1 long-throw spotlight would
not be delivered free.
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