Linear Programming Practice

1.
In a parking lot, a car requires 6 square meters and a bus requires 30 square meters of space.  The total parking lot area available is 600 square meters.  The parking attendant must park at least 30 cars, and can handle no more than a total of 60 vehicles.  If the parking fees are $5 per car and $8 per bus, how many of each should be accepted at the lot for maximum profit?  What will the maximum profit be?

2.
A manufacturer can produce at most 20 tables and at most 30 chairs per day.  Each table requires 3 hours labor and each chair requires 2 hours labor.  The total number of available labor hours is 96.  The profit on each table is $30 and the profit on each chair is $40.  Find the number of tables and chairs the company should produce to maximize profit.  Find the maximum profit.

3.
The snack bar cooks and sells burgers and hot dogs at football games.  To stay in business it must sell at least 10 burgers but cannot cook more than 40.  It must also sell at least 30 hot dogs but cannot cook more than 70.  The snack bar cannot cook more than 90 burgers and hot dogs in all.  The profit on a burger is $0.33 and the profit on a hot dog is $0.21.  How many of each sandwich should it sell to make a maximum profit?  What is the maximum profit possible?

4.
You plan to invest up to $22,000 in Bank X or Bank Y or both.  You want to invest at least $2,000 but not more than $10,000 in Bank X, and no more than $15,000 in Bank Y.  The interest rate at Bank X is 4% and the interest rate at Bank Y is 4.5%.  This will be simple interest for 1 year.  How much should you invest at each bank to maximize interest income?  What is the maximum interest income? (hint:  Interest = Amount invested x interest rate x time in years)

5.
Joe has a small carpentry shop in his basement to make bookcases.  He makes two sizes, large and small.  His profit on a large bookcase is $50 and his profit on a small bookcase is $20.  It takes Joe 6 hours to make a large bookcase and 2 hours to make a small one.  He can spend only 24 hours each week on his carpentry work.  He must make at least two of each type each week.  How many of each size should Joe make each week to obtain the maximum weekly profit?  What is the maximum weekly profit?

