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IA2 - Linear Programming Extra Practice

Identify the variables, objective function, and constraints for the following problems.

1.
Doll Clothes. You are sewing doll clothes to sell at a craft show. Party dresses take 2.5 hours to make while casual sets take 1 hour. You make a profit of $9.00 on each party dress and $4.00 on each casual set.  If you have no more than 30 hours available to sew and can make at most 15 outfits to sell, how many of each kind should you sew to maximize your profit?  What is your maximum profit?

2.
Greeting Cards. Cathy places greeting cards on a display rack that holds 90 cards at a local grocery store for 2 different companies. She has agreed to display at least 40 of company A’s cards on the rack and at least 25 of company B’s cards.  Cathy makes a profit of $0.30 on each card she sells from company A and $0.32 on each card she sells from company B.  How many cards should she display from each company to maximize her profit? What is her maximum profit?

3.
Gas Mileage. Rachel owns a car and a moped. She has at most 12 gallons of gas to be used between the car and the moped. The car’s tank holds at most 10 gallons and the moped’s 3 gallons. The mileage for the car is 20 mpg and for the moped is 100 mpg. How many gallons of gas should each vehicle use if Rachel wants to travel as far as possible? What is the maximum number of miles?

Solve the following linear programming problems.

4.
Sports Manufacturing.  The Oklahoma City division of SuperSport Inc. produces footballs and basketballs. It takes 4 hours on machine A and 2 hours on machine B to make a football. Producing a basketball requires 6 hours on machine A, 6 hours on machine B, and 1 hour on machine C. Machine A is available 120 hours a week, machine B is available 72 hours a week, and machine C is available 10 hours per week. If the company makes $3 profit on each football and $2 profit on each basketball, how many of each should they make to maximize their profit? What is the maximum profit?

5.
Investing. Rosa is planning to invest up to $40,000 in corporate or municipal bonds, or both. She must invest from $6000 to $22,000 in corporate bonds and she does not want to invest more than $30,000 in municipal bonds. The interest on corporate bonds is 8% and on municipal bonds is 7.5%. This is simple interest for one year. How much should Rosa invest in each type of bond in order to earn the most interest? What is the maximum interest?

6.
Airplane Production. Alpha Tours has two types of airplanes, P-1 and P-2, and contracts requiring accommodations for a minimum of 2000 first-class, 1500 tourist-class, and 2400 economy-class passengers. Airplane P-1 cost $30 per mile to operate and can accommodate 40 first-class, 40 tourist-class, and 120 economy-class passengers. Airplane P-2 cost $25 per mile to operate and can accommodate 80 first-class, 30 tourist-class, and 40 economy-class passengers. How many of each type of airplane should be used in order to minimize the operating cost? What is the minimum cost?

7.
Dogs. The International Canine Academy raises and trains Siberian sled dogs and dancing French poodles. Breeders can supply the academy with at most 20 poodles and 15 Siberian huskies each year. Each poodle eats 2 pounds of food per day and each sled dog eats 6 pounds of food per day. Food supplies are restricted to at most 100 pounds per day. A poodle requires 1,000 hours per year of training, whereas a sled dog requires 250 hours per year. The academy cannot provide more than 15,000 hours per year of training time. If each poodle sells for a profit of $200 and each sled dog sells for a profit of $80, how many of each kind of dog should the academy raise in order to maximize profits? What would the maximum profit be?

8.
Advertising. The Elite Pottery Shoppe budgets a maximum of $1,000 per month for newspaper and radio advertising. The newspaper charges $50 per ad and requires at least four ads per month. The radio station charges $100 per minutes and requires a minimum of 5 minutes of advertising per month. It is estimated that each newspaper ad reaches 8,000 people and that each minute of radio advertising reaches 15,000 people. What combination of newspaper and radio advertising should the business use in order to reach the maximum number of people per month? What is the maximum number of people?

