Applications Using Matrices

1. A coin collection consists of 37 coins – nickels, dimes, and quarters.  If the collection has a face value of $3.25 and there are 5 more dimes than there are nickels, how many of each coin are in the collection?

2. A Broadway theater has 500 seats, divided into orchestra, main, and balcony seating.  Orchestra seats sell for $75, main seats for $50, and balcony seats for $35.  If all the seats are sold, the gross revenue to the theater is $23,000.  If all the main and balcony seats are sold, but only half the orchestra seats are sold, the gross revenue is $21,500.  How many are there of each kind of seat?

3. An amount of $6500 is placed in three investments at rates of 6%, 8%, and 9% per annum, respectively.  The total annual income is $480.  If the income from the third investment is $60 more that the income from the second investment, find the amount of each investment.

4. The manufacture of an automobile requires painting, drying, and polishing.  The Rome Motor Company produces three types of cars:  the Centurion, the Tribune, and the Senator.  Each Centurion requires 8 hours for painting, 2 hours for drying, and 1 hour for polishing.  A Tribune needs 10 hours for painting, 3 hours for drying, and 2 hours for polishing.  It takes 16 hours of painting, 5 hours of drying and 3 hours of polishing to prepare a Senator.  If the company uses 240 hours for painting, 69 hours for drying, and 41 hours for polishing in a given month, how many of each type of care are produced?

5. A luggage manufacturer produces three types of luggage: economy, standard, and deluxe.  The company produces 1000 pieces of luggage at a cost of $20, $25, and $30 for each type of luggage, respectively.  The manufacturer has a budget of $20,700.  Each economy requires 6 hours of labor, each standard 10 hours, and each deluxe model requires 20 hours of labor.  The manufacturer has a maximum of 6800 hours of labor available.  If the manufacturer sells all the luggage, consumes the entire budget, and uses all the available labor, how many of each type should be produced?

