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Andy and Beca

Andy and Beca are renting videos for the weekend. They can only to afford to rent a

maximum of six videos. Some of the videos must be on VHS tapes and some must be
on DVD.

1. What are the possible combinations of VHS and DVD Andy and Beca can rent? Use
the table to list all the possible combinations.

VHS DVD

Open Video Rental Sketch 1 through TI Interactive.

2. What does each plotted point represent on the graph?

3. Why are there no points with negative coordinates plotted on the graph?

4. Does your table match the table shown on the sketch?

5. Predict how the graph would change if Andy and Beca could rent a total of 10
videos.
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6. Open Video Rental Sketch 2 to check your prediction. How do the two graphs
compare? Explain.

7. What are the total number of combinations of renting VHS tapes and DVDs?

8. If Andy and Beca limit the number of VHS tapes to 5 or less and the number of
DVDs to 7 or less, how would the graph change?

9. Shade the graph below to show the new restrictions to the number of VHS tapes
and DVDs Andy and Beca could rent.

Andy and Beca

Number of DVDs

2 3 4 5 T 8
Number of VHS Tapes

10.What are the possible combinations, with the new restrictions included?

11.What are the outermost points of the restricted region?
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12.1f VHS tapes rent for $4 and DVDs rent for $2, what is the most they could spend if
they stay within all the restrictions? What combination of VHS tapes and DVDs
would that be?

13.If VHS tapes rent for $3 and DVDs rent for $4, what is the most they could spend?

What combination of VHS tapes and DVDs would that be?

14.How did the cost change from the first situation to the second situation? Why?
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Video Joe

Video Joe has decided to open a small video rental store. He plans on offering DVDs
and VHS tapes for rental. After installing all the shelves in the store, he calculates that
he has 125 feet of shelf space to store the DVDs and VHS tapes. Each DVD takes up 5
inches of shelf space, while each VHS tape takes up 4 inches of shelf space.

Let x = the number of DVDs and y = the number of VHS tapes he can stock on his
shelves at any given time.

1. Write an equation describing the number of VHS tapes and DVDs Video Joe can
stock on his shelves, given the limited amount of shelf space.

2. Would Video Joe be able to stock more or less VHS tapes and DVDs than
represented by the equation? Justify your answer.

3. Write the equation as an inequality to represent this situation.

4. Write the inequality in slope — intercept form.

5. Graph this inequality on TI Interactive or graphing calculator. Describe the region
that would apply to this inequality.

6. Video Joe would like to keep at most 2 times as many VHS tapes as DVDs. Write an
inequality to represent this restriction.
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7. Graph this inequality on TI Interactive or graphing calculator on the same screen as
the previous inequality. Describe the region that now applies to the two restrictions
(inequalities).

8. Video Joe would also like to keep between 80 and 200 VHS tapes in stock. Write
two inequalities to represent this restriction.

9. Graph these two inequalities on TI Interactive or graphing calculator on the same
screen as the two previous inequalities. What region represents all the restrictions,
or inequalities, in this situation?

10.0pen Video Rental Sketch 3. How does your graph compare to this one? Explain.
(The purple trapezoidal region represents the region common to all restrictions.)

11.What are the vertices of the region common to all the restrictions (feasible
region)?

12.What do these coordinates represent in this situation?
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13.Video Joe makes a profit of $2.25 on each DVD rented and $1.50 on each VHS tape
rented. Write a function representing the profit he makes if he rents x number of
DVDs and y number of VHS tapes.

14.Use the profit function to determine the amount of profit Video Joe would make
using the coordinates of the feasible region.

15.Use the spreadsheet in Tl Interactive to enter the coordinates of the feasible region
and the profit function. Open Video Rental Spreadsheet 1 to verify your answers.
How do these answers compare with yours? Explain any differences.

16.Which combination would generate the most profit for Video Joe, but still meet all
the restrictions? How do you know?
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Shipping Costs

Video Joe orders all his DVDs and VHS tapes from an area supplier. The supplier has
only one truck available for delivery and it has a capacity of 3600 cubic feet. One case
of VHS tapes takes up 18 cubic feet of space, while one case of DVDs takes up 12 cubic
feet of space. Video Joe places an order with the supplier for one truckload of VHS
tapes and DVDs. He has to order between 150 and 240 cases of DVDs to meet the
demand and at least 20 cases of VHS tapes. The shipping costs are based on the
number of cases on the truck. Each case of VHS tapes costs $3.50 in shipping costs
and each case of DVDs costs $3.75 in shipping costs.

Let x= number of cases of VHS tapes
y = number of cases of DVDs

How many cases of VHS tapes and DVDs should he order if he would like to pay the
least amount possible in shipping costs and stay within all the restrictions?
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Casey’s Part-time Jobs

Casey the college student is working two part-time jobs. He works at a video rental
store for $5.25 per hour and at a movie theatre for $6.05 per hour. He wants to work
no more than 30 hours per week. He wants to work between two and three times the
hours at the movie theatre than at the video store. He also has to work a minimum of
10 hours per week at the movie theatre.

Let  x = the number of hours worked at the video store
y = the number of hours worked at the movie theatre

Use Tl-Interactive or a graphing calculator to graph the feasible region described
above. Record the feasible region below. Label the axes and the vertices of the

feasible region.
4

How many hours should he work at each job to earn the maximum amount of money
each week? What is the maximum amount of money he could make each week?
Justify your answers.
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1  Shown below is a feasible 2 A company machines and sells
region. The profit function for nuts and bolts. One machine
the region is f(x,y)=6x+5y. can produce 100 nuts and 50

J bolts each hour. Due to

12 demand, the company must

1; produce at least two times more

nuts than bolts. The machine

runs a maximum of 40 hours per

week. Which set of inequalities

shows the correct restrictions for

this situation if x represents the

number of nuts produced in one

week and y represents the

number of bolts produced in one

1!123456789101112:x week?

b

# -0 W ke M ®m - moW

X y
o ——4+2-<40
What are the minimum and A 100 50
maximum values of the S 1
function? y=5X

A 5and 10
%+1g_0340
B 25and 110 B

yzlx
C 25and 30 2

D 0and 110 X .Y a0
C 100 50
y > 2X

X v Y <40
D 50 100

y > 2X
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Video Joe is expanding his video
store. He added enough
shelving to hold a maximum of
200 items. He wants to have 50
VHS tapes at most and at least
100 DVDs in stock at all times in
the new addition.

Video Joe's New Addition

Region

Region

o
ot

Region B

Number of DVDs

Regipn A

0 80 120 160 200
Number of VHS Tapes

Which of the following regions
represents the limited
restrictions of this situation?
A Region A

B Region B

C RegionC

D Region D

TMT? Algebra 2: Student Lesson: 1

Teaching Mathematics
TEKS Through Technology

HNumber of DVDs

Algebra 2

The feasible region shown below
represents the possible amounts
of VHS tapes and DVDs on Video
Joe’s shelves at any given time.

Video Joe's Stock

100 200 300 400 SO0
Number of VHS Tapes

If he makes $1.75 on each VHS
rental and $2.00 on each DVD
rental, which combination of
VHS tapes and DVD rentals
would result in the most profit?
A 350 VHS and 150 DVD

B 200 VHS and 300 DVD

C 150 VHS and 350 DVD

D 300 VHS and 200 DVD
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