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Applications...Apply your skills to a context

EXAMPLE #2: - HANDOUT - Application of a Linear Inequality.docx

Cw)

Malia and Lainey are competing in a spelling quiz. Malia gets a point
for every word she spells correctly. Lainey is younger than Malia, so
she gets 3 points for every word she spells correctly plus one bonus
point. What combination of correctly spelled words for Malia and Lainey
résult in Malia scoring fnore Choose two combinations that make

sense and explain why. {V] > L
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Step 1: Declare variables

e able, > q krown

Step 2: State restrictions

i et

Step 3: Develop the inequation

Step 4: Graph the solution set (MUST include labels/scales)
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EXAMPLE 3

Solving a real-world problem by graphing a linear inequality with
p. 218

discrete whole-number solutions

A sports store has a net revenue of $100 on every pair of downhill
skis sold and $120 on every snowboard sold. The manager’s goal

is to have a net revenue of more than $600 a day from the sales of

these two items. \\C"h at u.)mhin llinm ui‘ski and snow bnlrd sales will

g A
Step 1: Declare variables 7 ¢ ok qud‘%“ﬁ

Step 2: State restrictions 7( é l/\’ V)é \I\)

Step 3: Develop the inequa‘rionlmx 4(/1/0\0 / 600

(o(5) v/aut) 6oo
Step 4: Graph the solution set (MUS'l'\ipclude labels/scales) D \Q 0
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EXAMPLE 3 Solving a real-world problem by graphing a linear inequality with
p. 218 discrete whole-number solutions

A SPOTLs store has a net revenue of $100 on every pair of downbhill
skis sold and $120 on every snowboard sold. The manager’s goal

is to have a net revenue of more than $600 a day from the sales of
these two items. What combinations of ski and snowboard sales will
meet or exceed this daily sales goal? Choose two combinations that

mﬁl(f sensc, 'dlld E)(Plai[] your choices.

Jerry’s Solution

The relationship between the number of pairs of
skis, x, the number of snowboards, y, and the

linear inequality to represent the problem.

| defined the variables in this situation and wrote a
daily sales can be represented by the following

linear inequality:

100x + 120y > 600 | knew that only whole numbers are possible for x and

. ¥, since stores don‘t sell parts of skis or snowboards.
The variables represent whole numbers. -

¥ EWandy € W | Because the domain and range are restricteq to the
) set of whole numbers, | knew that the solution set
100x + 120y = 600 is discrate.

120y > 600 — 100x
1207 _ 600 — 100«
120 120

- 600 100 I isolated y so | could enter the inequality into my
graphing calculator.

| also knew that my graph would occur only in the
first quadrant.

120 120

| adjusted the calculator window to show only the
first quadrant, since the domain and range are both
the set of whole numbers.

The boundary is a dashed line, which means that
the solution set does not include values on the
line.

{(x.y)| 100x + 120y > 600, x € W, y € W}

Test (0, 0) in 100x + 120y = 600. p : )
| used the test point (0, 0) to verify that the correct

LS | ?S ----------------- half plane was shaded.
100(0) + 120(0, 00
" ©) © Since (0, 0) is not a solution to the linear inequality,

. i ) . | knew that the half plane that did not include this
Since 0 is not greater than 600, (0, 0) is not point should be shaded. This was done carrectly.
in the solution region. b

/When | interpreted the graph, | considered the
context of the problem. | knew that
« only discrete points with whole-number
coordinates in the solution region made sense.
----------------- * points aleng the dashed boundary are not part of
the solution region.
* points with whole-number coordinates along
the x-axis and y-axis boundaries are part of the
L solution region.

Test (4, 4) in 100x + 120y > 600,

LS RS
100(4) + 12004 600 -

) ) | picked two points in the solution region, (4, 4) and
400 + 480 | s

(5, 3), as possible solutions to the problem. | verified
880 that each peint is a solution to the linear inequality.
Since 880 = 600, (4, 4) is a solurion. ~

Test (5, 3) in 100x + 120y > 600.

LS RS

100(5) + 120(3) 600

500 + 360

860
Since 860 = 600, (5, 3) is a solution.
Sales of four pairs of skis and four Some points in the solution region are more
snowhoards or sales of five pairs of skis  ----------------- reasonable than others. For example, the point

(1000, 1000) is a valid sclution, but it might be

and []H’CE SnOV\«'bﬂ‘.ll’dS Wlll ﬁXCCﬁd. [llﬁ =
an unrealistic sales goal.

manager’s net revenue goal of more
than $600 a day.
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In Summary D, 220

Key Idea
* \When a linear inequality in two variables is represented graphically, its
boundary divides the Cartesian plane into two half planes. One of these
half planes represents the solution set of the linear inequality, which may
or may not include points on the boundary itself.

Need to Know

* To graph a linear inequality in two variables, follow these steps:
Step 1. Graph the boundary of the solution region.
* |f the linear inequality includes the possibility of equality (= or =), and the solution set is
cantinuous, draw a solid green line to show that all points on the boundary are included.
* |f the linear inequality includes the possibility of equality (= or =), and the solution set is
discrete, stipple the boundary with green paints.
* |f the linear inequality excludes the possibility of equality (< or =), draw a dashed line to
show that the points on the boundary are not included.
- Use a dashed green line for continuous solution sets.
- Use a dashed orange line for discrete solution sets.
Step 2. Choose a test point that is on one side of the boundary.
» Substitute the coordinates of the test point into the linear inequality.
» If possible, use the origin, (0, 0), to simplify your calculations.
» [f the test point is a solution to the linear ineguality, shade the half plane that contains this point.
Otherwise, shade the other half plane.
- Use green shading for continuous solution sets.
- Use orange shading with green stippling for discrete solution sets.

For example,
I, ¥ly=—2x+5 x, Wly=—-2x+5, x, Wly=—-2x+75, o, Wly=—-2x45,
xE R yE R} xE R,y E R xELyE\ xelLyel
. K RSSO
\ - &= 8 ® " ® * * ® LY
245 2-] A ORI IR BEAN
P K117 Ny 00 O
~ | LI * ™~ [ I LGl B T T |
ERNLEEY JENSLEES NEERELEELE
-2- \ -2+ . e e 24 .-
\ %
1 N | [ SEENEERAE
-4\'. \‘ -4\" - . ..-1\.‘. L .“‘

« When interpreting the solution region for a linear inequality, consider the restrictions on the domain and
range of the variables.
- If the solution set is continuous, all the points in the solution region are in the solution set.
- If the solution set is discrete, only specific points in the solution region are in the solution set.
This is represented graphically by stippling.
- Some solution sets may be restricted to specific quadrants. For example, most linear inequalities
representing real-warld problem situations have graphs that are restricted to the first quadrant.
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HOMEWORK...

X Worksheet - Applications of a Linear Inequality.pdf

0. 221: #7,8 v
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1) Declare variables

2)

3) Develop inequation
)

4

State restrictions

Graph solution set
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Graphing Linear Inequalities Date Period
Sketch the graph of each linear inequality.
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Kuta Software - Infinite Pre-Algebra
Graphing Linear Inequalities

Sketch the graph of each linear inequality.
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5) y<5x+1
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7) 2x+5y<-20
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Graphing Linear Inequalities Date Period

Sketch the graph of each linear inequality.
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5) y<5x+1 6) y>-2x+3

a
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7) 2x+5y<-20 8) 3x+4y>4
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Create your own worksheets like this one with Infinite Pre-Algebra. Free trial available at KutaSoftware.com
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Applications...APPLY your skills to a context

EXAMPLE #2: Malia and Lainey are competing in a spelling quiz. Malia
gets a point for every word she spells correctly . Lainey
is younger than Malia, so she gets 3 points for every
word she spells correctly, plus 1 bonus point. What
combination of correctly spelled words for Malia and
Lainey result in Malia scoring more. Choose two
combinations that make sense and explain why.

STRATEGY...

STEP 1 - Declare Variables

State Restrictions

STEP 2 - Create Linear Inequality

STEP 3 - Graph Solution Set

- must include labels/units!

- must include a scale!

STEP 4 - Answer question(s)







SMART Notebook


5.1 Graphing Linear Inequalities in Tv" Variables 221

. Graph the solution set for each linear inequality.

a) {(x,y)lzx—yzsy+2x+12,xew,yEW}
b) {(x,)/)lx-’rGy—14<0,xEI,yEI}

o {(X,y)|5x—y54,xEW,yEW}

d) {(x,y)|2x+2s5+x,x61,yen

e) {(x,y)|—2y>20,xER,yER}

f) {(xy)|4x—5y<10,xERyER}

. Grace's favourite activities are going to the movies and skating

with friends. She budgets herself no more than $75 a month for
enterrainment and transportation. Movie admission is $9 per movie,
and skating costs $5 each time. A student bui pass for the month costs
$25.
a) Define the variables and write a linear inequality to represent the
situation. '
b) What are the restrictions on the variables? How do you know?
¢) Graph the linear inequality. Use your graph to determine:
i) acombination of activities that Grace can afford and still have
some money left over
ii) a combination of activities that she can afford with no money
left over
iii) a combination of activities that will exceed her budget

 Eamon coaches a hockey team of 18 players. He plans to buy new

practice jerseys and hockey sticks for the team. The supplier sells

practice jerseys for $50 cach and hockey sticks for $85 each. Eamon

can spend no more than $3000 in total. He wants to know how many

jerseys and sticks he should buy.

a) Write a linear inequality to represent the situation.

b) Use your inequality to model the situation graphically.

¢) Determine a reasonable solution to meet the needs of the team,
and provide your reasoning.

. For every teddy bear that is sold at a fundraising banquet, $10 goes

to charity. For every ticket that is sold, $32 goes to charity. The

organizers” goal is to raise at least $5000. The organizers need to know

how many teddy bears and tickets must be sold to meet their goal.

a) Define the variables and write a linear inequality to represent the
situation.

b) Whart are the restrictions on the variables? How do you know?

¢) Graph the linear inequality to help you determine whether cach of
the following points is in the solution set. The first coordinate is
the number of teddy bears and the second is the number of tickets.

i) (400, 20) i) (205, 98) iii) (156, 105)

10. On Earth Day, a nursery sold more than $1500 worth of maple and birch

11.

trees. The maple trees were sold for $75, and the birch trees were sold for $50
a) Define the variables and write a linear inequality to represent the

possxblf‘ combinations of trees sold. Are there any restrictions on
the variables? Explain.

b) Graph the linear inequality.
¢) Use your graph to determine:
i) if the nursery could have sold 13 of each type of tree
ii) if 14 of one type and 9 of the other type éould have been sold

In the fall, Javier plants tulip and crocus bulbs. Each tulip takes up an

a 3 i
~area of at least 12 square inches, and each crocus takes up an area of

at least 9 square inches. Javier has a total area of 36 in. by 50 in., and
he wants to plant at least 30 of each type of flower. He wants ro.)kno
exactly how many of each type of flower he should plant. ‘ :
a) Ifyou were to graph Javier’s situation, would the boundary be a
dashed line, a stippled line, or a solid line? How do you kr?ow’

b) Glaph [lle ]llleal Ille(lllallty, an delellllllle I ()Ilal)]e SO 0] (8}
d
a reas lu[l nt
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