Module 7: Solving Linear Inequalities
Topic 4: Real-World Systems of Inequalities

Introduction

Step One
Read through the problem.

Step Two

Highlight the key information.

Step Three

Use the key information to solve
the problem.

In this lesson you will learn how to solve practical problems involving systems of
inequalities. Remember that although practical problems are packed with a lot of
information to sort through, you have a three-step process to help you along:

Step 1: Read through the problem
Step 2: Highlight the key information
Step 3: Use the key information to solve the problem

Remember your process as you prepare to start the first example.
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Module 7: Solving Linear Inequalities
Topic 4: Real-World Systems of Inequalities

Real-World Systems of Inequalities

REAL-WORLD SYSTEMS OF INEQUALITIES

Click the Examples Below to Learn More

Example One Self-Check

Example Two

Click the examples below to learn more.
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Example 1

Module 7: Solving Linear Inequalities
Topic 4: Real-World Systems of Inequalities

Example 1

Tickets for the school play are $9 for each
adult and $7 for each student. There are
80 tickets available and the goal is to
achieve sales of more than $140.

Let x represent the number of adult tickets
sold and let y represent the number of
student tickets sold.

Write a system of inequalities to model the
situation.

Read through the problem above.
Click to highlight important passages.

Take a few moments to read though Example 1. Highlight the information you think is

necessary to solve the problem.

Tickets for the school play are $9 for each adult and $7 for each student. There are 80
tickets available and the goal is to achieve sales of more than $140.

Letx represent the number of adult tickets sold and let y represent the number of student

tickets sold.

Write a system of inequalities to model the situation.

Read through the problem above. Click to highlight important passages.
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Module 7: Solving Linear Inequalities
Topic 4: Real-World Systems of Inequalities

Example 1 (continued

Example 1

Tickets for the school play are $9 for each
adult and $7 for each student. There are
80 tickets available and the goal is to
achieve sales of more than $140.

Let x represent the number of adult tickets
sold and let y represent the number of
student tickets sold.

Write a system of inequalities to model the
situation.

Did you highlight the important facts?

Tickets are $9 for each adult and $7 for each student

There are 80 tickets available

The goal is to achieve sales of more than $140

x represents the number of adult tickets sold and y represents the number of
student tickets sold

e Write a system of inequalities to model the situation
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Module 7: Solving Linear Inequalities
Topic 4: Real-World Systems of Inequalities

Example 1 (continued

Example 1
X
number of adult tickets sold Tickets for the school play are $9 for each
y adult and $7 for each student. There are
number of student tickets sold 80 ﬁCkets avai'able and the goa' is to

$9 achieve sales of more than $140.
cost of each adult ticket Let x represent the number of adult tickets

$7 sold and let y represent the number of
cost of each student ticket student tickets sold.

$140 Write a system of inequalities to model the
sales goal situation.

9x +7y >140

Remember that a system of inequalities is a group of inequalities. Therefore, you will write
more than one inequality to model this situation. In this problem, x represents the number
of adult tickets sold and y represents the number of student tickets sold. You know that
adult tickets are $9 each and student tickets are $7 each. You can represent this part of the
problem with the expression:

9x + 7y

You also know that the goal is to achieve sales of more than $140. So:

9x + 7y > 140
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Module 7: Solving Linear Inequalities
Topic 4: Real-World Systems of Inequalities

Example 1 (continued

Example 1
X
number of adult tickets sold Tickets for the school play are $9 for each
y adult and $7 for each student. There are
number of s(udent tmke(s so]d 80 ﬁCketS avai'able and the goa' |S (O

$9 achieve sales of more than $140.
cost of each adult ticket Let x represent the number of adult tickets

$7 sold and let y represent the number of
cost of each student ticket student tickets sold.

$140 Write a system of inequalities to model the
situation.

sales goal

80
tickets available

9x +7y >140
x+y <80

Now you have written one inequality to represent part of the given information. In the
problem, you are also informed that there are 80 tickets available for sale. So, the school
can sell no more than 80 tickets. Therefore:

x+y <80

Now, you have written the two inequalities necessary to complete the system:

{9x+7y>140
x+y <80

It is worth it mention that the inequalities in a system can be written in any order. If you
were to switch the order that the inequalities were written, the system would still correctly

model the situation.
{ x+y <80
9x + 7y > 140
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The sophomore class of a local high
school is having a fundraiser for a class
trip. Students are selling hats for $10 each
and t-shirts for $12 each. The class hopes
to raise a minimum of $480 from the sales
of at least 100 items.

Example 2

Let x represent the number of hats sold
and y represent the number of t-shirts
sold. Determine a combination of hats and
t-shirts that can be sold in order to reach
the class goal.

Read through the problem above.
Click to highlight important passages.

Now take a few moments to read though Example 2. Highlight the key information.

The sophomore class of a local high school is having a fundraiser for a class trip. Students
are selling hats for $10 each and t-shirts for $12 each. The class hopes to raise a minimum
0f$480 from the sales of at least 100 items.

Let x represent the number of hats sold and y represent the number of t-shirts sold.
Determine a combination of hats and t-shirts that can be sold in order to reach the class

goal.

Read through the problem above. Click to highlight important passages.
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Module 7: Solving Linear Inequalities
Topic 4: Real-World Systems of Inequalities

The sophomore class of a local high
school is having a fundraiser for a class
trip. Students are selling hats for $10 each
and t-shirts for $12 each. The class hopes
to raise a minimum of $480 from the sales
of at least 100 items.

Example 2 (continued)

Let x represent the number of hats sold
and y represent the number of t-shirts
sold. Determine a combination of hats and
t-shirts that can be sold in order to reach
the class goal.

Did you highlight these important facts?

e The sophomore class is selling hats for $10 each and t-shirts for $12 each

e The goal is to raise a minimum of $480 from the sales of at least 100 items

e Determine a combination of hats and t-shirts that can be sold in order to reach the
goal
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Module 7: Solving Linear Inequalities
Topic 4: Real-World Systems of Inequalities

The sophomore class of a local high
school is having a fundraiser for a class

Example 2 (continued)

X
number of hats sold

y trip. Students are selling hats for $10 each
number of t-shirts sold and t-shirts for $12 each. The class hopes
to raise a minimum of $480 from the sales

$10 of at least 100 items.

cost of each hat
Let x represent the number of hats sold

$12 and y represent the number of t-shirts
cost of each t-shirt sold. Determine a combination of hats and
t-shirts that can be sold in order to reach
the class goal.

X YV

Enter the correct values into the
expression on the left. Then click submit.

In order to determine a combination of hats and t-shirts that can be sold to reach the goal,
you will need to begin by writing a system to model the situation. Then, you can use the
graphing calculator to identify a solution.

You know that x represents the number of hats sold and y represents the number of t-
shirts sold. You also know that the hats are sold for $10 each and t-shirts for $12 each. So
you can model this part of the situation by using the expression:

7x+?y

Enter the correct values into the expression on the left. Then click submit,
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Example 2 (continued)

X
number of hats sold

number of t-shirts sold

$10
cost of each hat

$12

cost of each t-shirt

10x+12y

The hats cost $10 each and the t-shirts
cost $12 each. Therefore, the inequality
above can be used to model this part
of the situation.

The sophomore class of a local high
school is having a fundraiser for a class
trip. Students are selling hats for $10 each
and t-shirts for $12 each. The class hopes
to raise a minimum of $480 from the sales
of at least 100 items.

Let x represent the number of hats sold
and y represent the number of t-shirts
sold. Determine a combination of hats and
t-shirts that can be sold in order to reach
the class goal.

==

The hats cost $10 each and the t-shirts cost $12 each. Therefore, 10x + 12y can be used to

model this part of the situation.

whio

EDUCATION

10



Module 7: Solving Linear Inequalities
Topic 4: Real-World Systems of Inequalities

The sophomore class of a local high
school is having a fundraiser for a class

Example 2 (continued)

X
number of hats sold

y trip. Students are selling hats for $10 each
number of t-shirts sold and t-shirts for $12 each. The class hopes
to raise a minimum of $480 from the sales

$10 of at least 100 items.

cost of each hat
Let x represent the number of hats sold

$12 and y represent the number of t-shirts
cost of each t-shirt sold. Determine a combination of hats and
t-shirts that can be sold in order to reach
10X + 12}/:—’—:480 the class goal.

Complete the expression on the left by

clicking the correct inequality sign.
L

You also know that the sophomore class hopes to achieve a minimum of $480 in sales.
Therefore?

10x + 12y ? 480

Complete the expression on the left by click the correct inequality sign.
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Topic 4: Real-World Systems of Inequalities

Example 2 (continued)

inequality above can be used to represent

X
number of hats sold

number of t-shirts sold

$10
cost of each hat

$12

cost of each t-shirt

10x+12y > 480

Because the sophomore class hopes to
achieve sales of more than $480, the

this part of the situation.

The sophomore class of a local high
school is having a fundraiser for a class
trip. Students are selling hats for $10 each
and t-shirts for $12 each. The class hopes
to raise a minimum of $480 from the sales
of at least 100 items.

Let x represent the number of hats sold
and y represent the number of t-shirts
sold. Determine a combination of hats and
t-shirts that can be sold in order to reach
the class goal.

Because the sophomore class hopes to achieve sales of more than $480, the inequality
10x + 12y > 480 can be used to represent this part of the situation.
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Topic 4: Real-World Systems of Inequalities

Example 2 (continued

You are also told that the sophomore class Example 2
hopes to sell at least 100 items. Which of

the following inequalities correctly models The sophomore class of a local high
this part of the scenario? school is having a fundraiser for a class

trip. Students are selling hats for $10 each

and t-shirts for $12 each. The class hopes

o X+ Y <100 to raise a minimum of $480 from the sales
of at least 100 items.

Let x represent the number of hats sold
and y represent the number of t-shirts
sold. Determine a combination of hats and
t-shirts that can be sold in order to reach
the class goal.

e x+ y<100
e x+ y>100

Choose the inequality from the left that
correctly models this part of the scenario.

e x+ y>100

You are also told that the sophomore class hopes to sell at least 100 items. Which of the
following inequalities correctly models this part of the scenario?

A)x+y <100
B)x+y <100
C)x+y =100
D)x +y > 100

Choose the inequality from the left that correctly models this part of the scenario.
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Example 2 (continued

You are also told that the sophomore class Example 2

hopes to sell at least 100 items. Which of )
the following inequalities correctly models The sophomore class of a local high
this part of the scenario? school is having a fundraiser for a class

trip. Students are selling hats for $10 each
and t-shirts for $12 each. The class hopes
to raise a minimum of $480 from the sales
of at least 100 items.

Let x represent the number of hats sold
and y represent the number of t-shirts
sold. Determine a combination of hats and
t-shirts that can be sold in order to reach
the class goal.

x+ y >100

The sophomore class hopes to sell at least
100 items, or in other words, 100 items or
more. Therefore, the inequality above can
be used to model this part of the scenario.

The sophomore class hopes to sell at 100 items, or in other words 100 items or more.
Therefore, x + y = 100 can be used to model this part of the scenario.
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Example 2 (continued

Example 2

You now have the two inequalities

that complete the system. Mow solve each
inequality for y, so that you can identify a
solution using the graphing calculator.

10x+12y 2480

x+ y =100

Click each of the inequalities in the
system above to view its solution.

You now have the two inequalities that complete the system:

{10x +12y > 480
x+y =100

Now solve each inequality for y, so that you can identify a solution using the graphing
calculator.

Click each of the inequalities in the system above to view its solution.
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Example 2

You now have the two inequalities 10X + 12_}" = 480
that complete the system. Mow solve each -1 0 X -1 0 ¥
inequality for y, so that you can identify a

solution using the graphing calculator,

12y > -10x + 480
10x + 12y > 480 1212 12

x+ y 2100 y 2o x40

Click each of the inequalities in the
system above to view its solution.

5
>—-—x+40
Y BX

10x + 12y > 480

—10x —10x Subtract 10x from both sides.

12y  —10x 480
> +
12 12 12

Divide each term by 12.

10
y= ——=x+ 40

12 10 5
—; can be reduced to — .

5
y2 —zx+ 40

—X - X Subtract x from both sides.

y > —x+ 100

After solving each inequality for y, the results are:

5
y2 —zx+ 40
y = —x+100
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Example 2 (continued

T1-84 Plus C Silver Edition
<+

R SR iNORHﬁL FLOAT AUTO REAL RADIAN MP

Plotl Plot2 Plot3
I\Y1=H1
E\Y2=
B\Y3=
EI\Y4=

E\Ys=
"N\Ye=
EI\Y?=
E\Ys=
E\Ys9=

Images used with permission by Texas Instruments Incorporated.

Now that you have solved each inequality for y, you can use the graphing calculator to
identify a solution. Begin by clearing the calculator’s memory.

Press Y=
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Example 2 (continued

T1-84 Plus C Silver Edition
5 7

Mo res WTe RO bt ) "NORMAL FLOAT AUTO REAL RADIAN MP

Plotl Plot2 Plot3
E\Y1B( -5/6)X+40

- e E\Y:2=

E\Y3=
o= "gb I\Y4=
A E\Ys=

s\ A5 ) (mowm

S o= e S, B\Y9=
L o4 - L

Images used with permission by Texas Instruments Incorporated.

Now enter the right side of the first inequality to the right of Y1. Remember when entering
a fraction, you should use parentheses.
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Example 2 (continued

T1-84 Plus C Silver Edition 0
<+

MIANAL '\9’:"";70!;!& RADIAN 1 n 'zNORMﬁL FLOﬂT ﬁUTo REﬁL RaDIﬁN MP ﬂ

Images used with permission by Texas Instruments Incorporated.

Press GRAPH

You will immediately notice that you don’t see a line appear on the calculator’s screen. This
is a signal that the values along the x- and y-axes are not large enough for the line to
appear. You will need to adjust the scale on the x- and y-axes. This is the time for you to
consider what values of x and y make sense for this real-world scenario.
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Example 2 (continued

TI-84 Plus C Silver Edition
£ 2]

o roar oo ek ik e ) NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Xmin=0
> o Xmax=10
" Xscl=1
=4 eio Ymin=-10

= &) e Ymax=10
AT Yscl=1

“ 900 ® Xres=1

‘990 aX=.07575757575757

= ¢°g; TraceStep=.15151515151515

Images used with permission by Texas Instruments Incorporated

Press WINDOW

Because x represents the number of hats sold, negative x-values will not make sense. It is
impossible to sell a negative number of hats. The smallest number of hats that can be sold
is 0. So set the minimum x-value to 0.
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Example 2 (continued
T1-84 Plus C Silv i

NORHAL FLOAT AUTO RESL RADISN HP n

Y (Mooe) (e ) " (.

= Y ]

~ - - "
vans ) (A

(many) -
" (#rs) (rnom

Cow g

55 0% o O @
“9Q00?
@
-~ 990
hd
00V

NORMAL FLOAT AUTO REAL RADIAN

WINDOW
Xmin=0
Xmax=200
Xscl=1
Ymin=-10
Ymax=10
Yscl=1
Xres=1
aX=.07575757575757
TraceStep=.15151515151515

Images used with permission by Texas Instruments Incorporated

You aren’t told how many hats, in total, are available for sale. So you can’t be certain
exactly what the maximum x-value should be. You will have to reason your way through
this part, a little. You know that the goal is to sell at least 100 hats and t-shirts, in total. So
set the x-max to a value more than 100; say 200. If you notice that this value is too small or
too large, you can change it later.

D.
whro

EDUCATION

21



Module 7: Solving Linear Inequalities
Topic 4: Real-World Systems of Inequalities

Example 2 (continued

TI-84 Plus C Silver Edition
£ 2]

o roar oo ek ik e ) NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Xmin=0
(e p———" Xmax=200
——r .g(. Xscl=10
oo U Ymin=-10

= &) e Ymax=10
AT Yscl=1

“ 900 ® Xres=1

‘990 aX=.07575757575757

= ¢°g; TraceStep=.15151515151515

Images used with permission by Texas Instruments Incorporated

Because the x-min is set to 0 and the x-max is set to 200, it is appropriate to increase the x-
scale, so that you will have a good view of the line once it is graphed. Change the x-scale
from 1 to 10. Now, there will be 10 units between consecutive tick marks along the x-axis.
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Example 2 (continued
TI- 84 Plus C Si

NORHAL FLOAT AUTO RTSL EAGTSN HP n

= = .) = ('
UA'V
roow) (vans) QLEAR,

& 2
2 5 @

NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Xmin=0
Xmax=200
Xscl=10
Ymin=0
Ymax=10
Yscl=1
Xres=1
aX=.07575757575757
TraceStep=.15151515151515

Images used with permission by Texas Instruments Incorporated

Now move on to adjust the values on the y-axis. Because y represents the number of t-
shirts sold, negative y-values will not make sense. It is impossible to sell a negative
number of t-shirts. The smallest number of t-shirts that can be sold is 0. So set the y-min to

0.
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Example 2 (continued
TI- 84 Plus C Si

NORHAL FLOAT AUTO RTSL EAGTSN HP n

= = .) = ('
UA'V
roow) (vans) QLEAR,

& 2
2 5 @

NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Xmin=0
Xmax=200
Xscl=10
Ymin=0
Ymax=200
Yscl=1
Xres=1
aX=.07575757575757
TraceStep=.15151515151515

Images used with permission by Texas Instruments Incorporated

You aren’t told how many t-shirts, in total, are available for sale. So you can’t be certain
exactly what the maximum y-value should be. You do know, however, that the goal is to
sell at least 100 hats and t-shirts, in total. So set the y-max to a value more than 100; say
200. If you notice that this value is too small or too large, you can change it later.
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Example 2 (continued
TI- 84 Plus C Si

NORHAL FLOAT AUTO RTSL EAGTSN HP n

= = .) = ('
UA'V
roow) (vans) QLEAR,

& 2
2 5 @

NORMAL FLOAT AUTO REAL RADIAN MP n

WINDOW
Xmin=0
Xmax=200
Xscl=10
Ymin=0
Ymax=200
Yscl=10
Xres=1
aX=.07575757575757
TraceStep=.15151515151515

Images used with permission by Texas Instruments Incorporated

Because the y-min is set to 0 and the y-max is set to 200, it is appropriate to increase the y-
scale, so that you will have a good view of the line once it is graphed. Change the y-scale
from 1 to 10. Now, the y-axis will count off by tens, just as the x-axis.

Leave the remaining values as they are.
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Example 2 (continued

T1-84 Plus C Silve
*

L. NORMAL FLOAT AUTO REAL RADIAN MP

-
o
-
3
o
-
o
o
-
o
-
o
3
-
3
o
o
o
L I L

Images used with permission by Texas Instruments Incorporated.

Press GRAPH

Notice that the calculator only shows the portion of the line included in the first quadrant.
The minimum x-value is 0 and the maximum x-value is 200. The x-axis counts off by tens,
beginning at 0 and ending at 200. The same pattern is true of the values along the y-axis.
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Example 2 (continued

TI-84 Plus C Silver Edition
®D Texas INsTRUMENTS
NORMAL FLOAT AUTO REAL RADISN HP n

On a piece of paper, prepare a rough sketch of the graph. When roughly sketching a system
of inequalities, you may find it helpful to use a different colored pencil for each inequality.

Remember that the inequality y > —Zx + 40 is a non-strict inequality. So your rough

sketch should include a solid boundary line.
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Example 2 (continued

T1-84 Plus C S
*3 Texas Ins
MIRMAL TULDAT WUTG REAL RAOIAN MP

Now that you have roughly sketched the boundary line, you can move on to handle the
shading. Because the inequality includes, >, you will need to shade above the boundary
line. On your rough sketch, shade the region above the boundary line.
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Example 2 (continued

T1-84 Plus C Silver Edition
23

Do rieeT M O moTM ) 'NORMAL FLOAT AUTO REAL RADIAN MP

Plotl Plot2 Plot3

> ofie
) (o e 2 @
o )\

) @

Images used with permission by Texas Instruments Incorporated.

To include the shading on the calculator, press the following keys:

Press Y=

Then press the left arrow until the cursor is blinking on the line beside Y1.
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Example 2 (continued

L INORMAL FLOAT AUTO REAL RADIAN MP |
"PRESS 4> T0 SELECT AN OPTION

Plotl Plot2 Plot3

=" :Color: BLUE
S ')“‘, | ] Line:[ \ [0

OK| [CLEAR

Images used with permission by Texas Instruments Incorporated.

Press enter

Then press the down arrow until the cursor is blinking beside the “Line” prompt.
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T1-84 Plus C Silver Edition
*3 Tex \

A 'NORMAL FLOAT AUTO REAL RADIAN MP n
PRESS 4» TO SELECT AN OPTION

Plotl Plot2 Plot3
mYY1B( -5/6)X+40

R l\Yszolor: BLUE
- o) N3 Line:[ Y @Y

™ B\Y4
SE: s\ys| __OK CLEAR
E\Y?=
E\Ys=
B\Ys9=

Images used with permission by Texas Instruments Incorporated.

Press the right arrow until the option for shading above the line appears.

Press enter to select the shading option.
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Example 2 (continued

T1-84 Plus C Silver Edition
<+

e st ae S Mot 'NORMAL FLOAT AUTO REAL RADIAN MP n

Plotl Plot2 Plot3

Cepnp——— ' fColor: BLUE
T ')g" | | Line:[ ¥ ]

CLEAR

~
wy )\ 7

“900®
. @
900,
=~ 11
009

Images used with permission by Texas Instruments Incorporated.

Then press enter again once the cursor moves to OK
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Example 2 (continued

T1-84 Plus C Silver Edition
£

Mok raT MTe KON T () NORMAL FLOAT AUTO REAL RADIAN MP

Images used with permission by Texas Instruments Incorporated.

Now press GRAPH.

The graph of the first inequality will appear with the appropriate shading.
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T1-84 Plus C Silver Edition
*3 Tex \

A, }NORNRL FLOAT AUTO REAL RADIAN MP

Plotl Plot2 Plot3

BVY18( -5/6)X+40
- . a» @ I\Y2=1

B\Y3=
6L

E\Y4=

=

) - - E\Ys=

, == IN\Ye=

= E\Y?=

:gge E\Ysg=

_ooogl Lk
L o4 A

VAR

Images used with permission by Texas Instruments Incorporated.

Now that you have graphed the first inequality, it is time to graph the second one, y > —x +
100. You'll begin by first viewing its boundary line.

Press Y=

Then press the down arrow so that the cursor is blinking to the right of Y2.
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Example 2 (continued

T1-84 Plus C Silver Edition

T A oiensiad NORMAL FLOAT AUTO REAL RADIAN MP

Plotl Plot2 Plot3

BV 1B( -5/6)X+40
E\Y28-X+1000
= - g .\Y3=
sl | \Ya=
=@ I\Ys=

™
f A A3 ) ((recw

: G B\Y6=

: E\Y?=

E\Ys=
B\Ys=

x* S (' G
“ 900
. @
- 990 5
- 009g
Lo XY

Images used with permission by Texas Instruments Incorporated.

Enter the right side of second inequality to the right of Yz.
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Example 2 (continued

T1-84 Plus C Silver Edition
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Images used with permission by Texas Instruments Incorporated.

Now press GRAPH.
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Example 2 (continued

T1-84 Plus C S
*P Texas Insy
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On your rough sketch, include the boundary line of the second inequality. The inequality,
y = —x + 100, is a non-strict inequality, so you should include a solid boundary line. Also,
make sure to use a different colored pencil when sketching this time, so that you will be
able to differentiate between the two inequalities.
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Example 2 (continued
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It's time to move on to the shading. The inequality, y = —x + 100, includes =. So, you will
need to shade above the boundary line. On your rough sketch, shade above the boundary
line of the second inequality. You'll notice that the shaded regions overlap.
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T1-84 Plus C Silver Edition
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To view the shading on the graphing calculator:
Press Y=

Then press the down arrow until the cursor is blinking to the right of Yz.
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Example 2 (continued

T1-84 Plus C Silver Edition
X

R 'NORMAL FLOAT AUTO REAL RADIAN MP

Plotl Plot2 Plot3
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Images used with permission by Texas Instruments Incorporated.

Now press the left arrow until the cursor is blinking to the left of Ya.
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Example 2 (continued

T1-84 Plus C Silver Edition
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Images used with permission by Texas Instruments Incorporated.

Press ENTER

Then press the down arrow so that the cursor is blinking beside the “Line” prompt.
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Example 2 (continued

T1-84 Plus C Silver Edition
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Images used with permission by Texas Instruments Incorporated.

Press the right arrow until the option for shading above the line appears.

Press enter to select the shading option.
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Example 2 (continued

T1-84 Plus C Silver Edition
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Images used with permission by Texas Instruments Incorporated.

Press enter again once the cursor moves to OK.

Now press GRAPH.
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Example 2 (continued

TI-84 Plus C Silver Edition
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Solutions to a system of inequalities
- e o are found in two areas:

.xg(ﬂ 1. at the intersection of solid lines; and

2. in the overlap of the shaded regions.

Images used with permission by Texas Instruments Incorporated

Now that you have graphed the system of inequalities in the calculator, with the
appropriate shading, you are ready to identify a solution. Recall that solutions to a system
of inequalities are found in two areas:

1. atthe intersection of solid lines; and
2. inthe overlap of the shaded regions.

The inequalities in this system each include a solid boundary line; however, the lines do not
intersect. Solutions for this system will only be found in the overlap of the shaded regions.
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T1-84 Plus C Silver Editior
£ Texas I

Mo res wUTe R Mt ) NORMAL FLOAT AUTO REAL RADIAN MP n

X=68.181818 Y¥Y=53.658537

Images used with permission by Texas Instruments Incorporated.

Press the right, left, up, and down arrow keys in order to locate points included in the
overlap of the shaded regions

As you press the arrow keys to move around the shaded area, you will notice that the
cursor will most likely move to points that include decimal values. Because you are
searching for points that are appropriate for this real-world situation, you must determine
if decimal values are appropriate for x and y.
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[

Remember that in the given scenario, x represents the number of hats sold and y
represents the number of t-shirts sold. It isn’t possible to sell a portion of a hat or a portion
of a t-shirt. So decimal values of x and y-values are not appropriate. You must round any
decimal value to the nearest whole number that is included in the solution set.
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Example 2 (continued

TI-84 Plus C Silver Edition
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Notice this point included in the solution set of the system. If you round the x- and y-
values to the nearest whole numbers included in the solution set, the result is (68,54).
This means that the sophomores could sell 68 hats and 54 t-shirts and meet the class goal.
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Example 2 (continued)

You can verify this algebraically, by substituting the values into the original inequalities
that make up the system:

(68,54)

10x + 12y >
10(68) + 12(54)

680 + 648
1328

x + y =
68 + 54
122
122 >

>

100
100
100
100

480
480
480
480

{

10x + 12 > 480
x+y =100

You have now verified, algebraically, that (68, 54) is a solution to the system of inequalities.
Any other points, included in the overlap of the shaded regions, that include whole-number

values for x and y are also solutions to this real-world scenario.
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Self-Check

Self-Check

Alana is shopping online for new clothes. She notices that one website is offering a special:
jeans are $14 each and sweatshirts are $11 each. If Alana buys at least 12 items, totaling more
than $150, she will receive a discount on a future order.

Let x represent the number of jeans purchased and let y represent the number of sweatshirts
purchased. Which of the following systems correctly models the scenario?

x+y s 12 x+y 2 12
14x + 11y = 150 14x + 11y > 150

X+y s 12 x+y 2 12
14x + 11y < 150 14x + 11y 2 150

SUBMIT

Solve the problem in the image above to check your understanding of the content.
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Self-Check: Answer

For your reference, the image above shows the correct solution to the self-check problem.
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Correct
That's correct! In the given scenario, x represents the number of jeans purchased and y
represents the number of sweatshirts purchased.
Alana must purchase at least 12 items in order to receive a discount. Therefore:
x+y 212

You also know that jeans are $14 each and sweatshirts are $11 each. Alana's total must be
more than $150 to receive the discount. Therefore:

14x + 11y > 150
This scenario can be represented by the system of inequalities:

Xty 26
{x+2ys 10

Continue

SUBMIT
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Conclusion

Today’s Lesson

v Successfully used your reading
skills, your knowledge of
systems, and the graphing
calculator to solve problems

Exit Lesson

Restart Lesson

Congratulations! You have reached the conclusion of this lesson on solving practical
problems involving systems of inequalities. Your reading comprehension skills, along with
your knowledge of systems, and the use of the graphing calculator, each played a role in
helping you to successfully complete this lesson.
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