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SECTION 3.1 PROBLEM SET: MAXIMIZATION APPLICATIONS
For the following maximization problems, choose your variables, write the objective function and the constraints, graph the constraints, shade the feasibility region, label all critical points, and determine the solution that optimizes the objective function.
1)	A farmer has 100 acres of land on which she plans to grow wheat and corn. Each acre of wheat requires 4 hours of labor and $20 of capital, and each acre of corn requires 16 hours of labor and $40 of capital.  The farmer has at most 800 hours of labor and $2400 of capital available.  If the profit from an acre of wheat is $80 and from an acre of corn is $100, how many acres of each crop should she plant to maximize her profit?	

  









2)	Mr. Tran has $24,000 to invest, some in bonds and the rest in stocks.  He has decided that the money invested in bonds must be at least twice as much as that in stocks.  But the money invested in bonds must not be greater than $18,000.  If the bonds earn 6%, and the stocks earn 8%, how much money should he invest in each to maximize profit?  

       	               










SECTION 3.1 PROBLEM SET: MAXIMIZATION APPLICATIONS
3) 	A factory manufactures chairs and tables, each requiring the use of three operations: Cutting, Assembly, and Finishing.  The first operation can be used at most 40 hours; the second at most 42 hours; and the third at most 25 hours.  A chair requires 1 hour of cutting, 2 hours of assembly, and 1 hour of finishing; a table needs 2 hours of cutting, 1 hour of assembly, and 1 hour of finishing.  If the profit is $20 per unit for a chair and $30 for a table, how many units of each should be manufactured to maximize revenue?   












4) The Silly Nut Company makes two mixtures of nuts: Mixture A and Mixture B.  A pound of Mixture A contains 12 oz of peanuts, 3 oz of almonds and 1 oz of cashews and sells for $4.  A pound of Mixture B contains 12 oz of peanuts, 2 oz of almonds and 2 oz of cashews and sells for $5. The company has 1080 lb. of peanuts, 240 lb. of almonds, 160 lb. of cashews.  How many pounds of each of mixtures A and B should the  company make to maximize profit? 
(Hint: Use consistent units.  Work the entire problem in pounds by converting all values given in ounces into fractions of pounds).

SECTION 3.1 PROBLEM SET: MAXIMIZATION APPLICATIONS
5) Maximize:  Z = 4x + 10y
Subject to: 	        x + y ≤ 5
         2x+y ≤ 8
         x+2y ≤ 8
		     x ≥ 0, y ≥ 0
















6) This maximization linear programming problem is not in “standard” form.  It has mixed constraints, some involving ≤  inequalities and some involving ≥ inequalities.  However with careful graphing, we can solve this using the techniques we have learned in this section.
Maximize  Z = 5x + 7y
Subject to	 x + y   30
	2x+ y   50	 
4x+3y ≥ 60
2x ≥ y
x ≥  0,  y ≥ 0

SECTION 3.2 PROBLEM SET: MINIMIZATION APPLICATIONS
For each of the following minimization problems, choose your variables, write the objective function and the constraints, graph the constraints, shade the feasibility region, label all critical points, and determine the solution that optimizes the objective function.
[bookmark: _GoBack]1)	A diet is to contain at least 2400 units of vitamins, 1800 units of minerals, and 1200 calories.  
Two foods, Food A and Food B are to be purchased.  Each unit of Food A provides 50 units of vitamins, 30 units of minerals, and 10 calories.  Each unit of Food B provides 20 units of vitamins, 20 units of minerals, and 40 calories. Food A costs $2 per unit and Food B cost $1 per unit.
How many units of each food should be purchased to keep costs at a minimum?











2)	A computer store sells two types of computers, laptops and desktops.  The supplier demands that at least 150 computers be sold a month.  Experience shows that most consumers prefer laptops, but some business customers require desktops.  The result is that the number of laptops sold is at least twice of the number of desktops. The store pays its sales staff a $60 commission for each laptop, and a $40 commission for each desktop.  Let x = the number of laptops and y = the number of desktop computers. How many of each type must be sold to minimize commission to its sales people?  
What is the minimum commission?









SECTION 3.2 PROBLEM SET: MINIMIZATION APPLICATIONS
3)	An oil company has two refineries.   Each day, Refinery A produces 200 barrels of high-grade oil, 300 barrels of medium-grade oil, and 200 barrels of low-grade oil and costs $12,000 to operate.  Each day, Refinery B produces 100 barrels of high-grade oil, 100 barrels of medium-grade oil, and 200 barrels of low-grade oil and costs $10,000 to operate.  The company must produce at least 800 barrels of high-grade oil, 900 barrels of medium-grade oil, and 1,000 barrels of low-grade oil.  
How many days should each refinery be operated to meet the goals at a minimum cost? 
  
    










4)	A print shop at a community college in Cupertino, California, employs two different contractors to maintain its copying machines.  The print shop needs to have 12 IBM, 18 Xerox, and 20 Canon copying machines serviced.  Contractor A can repair 2 IBM, 1 Xerox, and 2 Canon machines at a cost of $800 per month, while Contractor B can repair 1 IBM, 3 Xerox, and 2 Canon machines at a cost of $1000 per month.  How many months should each of the two contractors be employed to minimize the cost?	   	

SECTION 3.3 PROBLEM SET: CHAPTER REVIEW

Solve the following linear programming problems by the graphical method.  

1)	Mr. Shoemacher has $20,000 to invest in two types of mutual funds: a High-Yield Fund  and an Equity Fund.  The High-Yield fund has an annual yield of 12%, while the Equity fund earns 8%.  He would like to invest at least $3000 in the High-Yield fund and at least $4000 in the Equity fund.  How much should he invest in each to maximize his annual yield, and what is the maximum yield? 

2)	Dr. Lum teaches part-time at two community colleges, Hilltop College and Serra College.  Dr. Lum can teach up to 5 classes per semester.  For every class he teaches at Hilltop College, he needs to spend 3 hours per week preparing lessons and grading papers. For each class at Serra College, he must do 4 hours of work per week.  He has determined that he cannot spend more than 18 hours per week preparing lessons and grading papers. If he earns $6,000 per class at Hilltop College and $7,500 per class at Serra College, how many classes should he teach at each college to maximize his income, and what will be his income?

3)	Mr. Shamir employs two part-time typists, Inna and Jim, for his typing needs.  Inna charges $15 an hour and can type 6 pages an hour, while Jim charges $18 an hour and can type 8 pages per hour.  Each typist must be employed at least 8 hours per week to keep them on the payroll.  If Mr. Shamir has at least 208 pages to be typed, how many hours per week should he employ each typist to minimize his typing costs, and what will be the total cost?

4)	Mr. Boutros wants to invest up to $20,000 in two stocks, Cal Computers and Texas Tools.  The Cal Computers stock is expected to yield a 16% annual return, while the Texas Tools stock promises a 12% yield.  Mr. Boutros would like to earn at least $2,880 this year.  According to Value Line Magazine's safety index (1 highest to 5 lowest), Cal Computers has a safety number of 3 and Texas Tools has a safety number of 2.  How much money should he invest in each to minimize the safety number? Note: A lower safety number means less risk.

5)	A store sells two types of copy machines: compact (low capacity) and standard (which takes more space).  The store can sell up to 90 copiers a month.  A maximum of 1080 cubic feet of storage space is available. A compact copier requires 6 cu. ft. of storage space, and a standard copier requires 18 cu. ft..  The compact and standard copy machines take, respectively, 1 and 1.5 sales hours of labor. 
A maximum of 99 hours of labor is available.  The profit from each of these copiers is $60 and $80, respectively, how many of each type should be sold to maximize profit, and what is the maximum profit? 	
6)	A company manufactures two types of cell phones, a Basic model and a Pro model.  The Basic model generates a profit of $100 per phone and the Pro model has a profit of $150 per phone.  On the assembly line the Basic phone requires 7 hours, while the Pro model takes 11 hours.  The Basic phone requires one hour and the Pro phone needs 3 hours for finishing, which includes loading software. Both phones require one hour for testing.  On a particular production run the company has available 1,540 work hours on the assembly line, 360 work hours for finishing, and 200 work hours in the testing department.  How many cell phones of each type should be produced to maximize profit, and what is that maximum profit? 

7)	John wishes to choose a combination of two types of cereals for breakfast - Cereal A and Cereal B.  A small box (one serving) of Cereal A costs $0.50 and contains 10 units of vitamins, 5 units of minerals, and 15 calories. A small box(one serving) of Cereal B costs $0.40 and contains 5 units of vitamins, 10 units of minerals, and 15 calories.  John wants to buy enough boxes to have at least 500 units of vitamins, 600 units of minerals, and 1200 calories. How many boxes of each food should he buy to minimize his cost, and what is the minimum cost?


SECTION 3.3 PROBLEM SET: CHAPTER REVIEW

8)	Jessica needs at least 60 units of vitamin A, 40 units of vitamin B, and 140 units of vitamin C each week.  She can choose between Costless brand or Savemore brand tablets.  A Costless tablet costs 5 cents and contains 3 units of vitamin A, 1 unit of vitamin B, and 2 units of vitamin C. A Savemore tablet costs 7 cents and contains 1 unit of A, 1 of B, and 5 of C.  How many tablets of each kind should she buy to minimize cost, and what is the minimum cost?
 	
9)	A small company manufactures two products:  A and B.  Each product requires three operations: Assembly, Finishing and Testing.  Product A requires 1 hour of Assembly, 3 hours of Finishing, and 1 hour of Testing.  Product B requires 3 hours of Assembly, 1 hour of Finishing, and 1 hour of Testing.  The total work-hours available per week in the Assembly division is 60, in Finishing is 60, and in Testing is 24.  Each item of product A has a profit of $50, and each item of Product B has a profit of $75. How many of each should be made to maximize profit? What is the maximum profit?  

10)	A factory manufactures two products, A and B.  Each product requires the use of three machines, Machine I, Machine II, and Machine III.  The time requirements and total hours available on each machine are listed below.

	
	Machine I
	Machine II
	Machine III

	Product A
	1
	2
	4

	Product B
	2
	2
	2

	Total hours
	70
	90
	160



	If product A generates a profit of $60 per unit and product B a profit of $50 per unit, how many units of each product should be manufactured to maximize profit, and what is the maximum profit?

11)	A company produces three types of shoes, formal, casual, and athletic, at its two factories, Factory I and Factory II.  The company must produce at least 6000 pairs of formal shoes, 8000 pairs of casual shoes, and 9000 pairs of athletic shoes. Daily production of each factory for each type of shoe is: 

	
	Factory I
	Factory II

	Formal
	100
	100

	Casual
	100
	200

	Athletic
	300
	100



	Operating Factory I costs $1500 per day and it costs $2000 per day to operate Factory II. How many days should each factory operate to complete the order at a minimum cost, and what is the minimum cost?

12)	A professor gives two types of quizzes, objective and recall.  He plans to give at least 15 quizzes this quarter.  The student preparation time for an objective quiz is 15 minutes and for a recall quiz 30 minutes. The professor would like a student to spend at least 5 hours (300 minutes) preparing for these quizzes above and beyond the normal study time.  The average score on an objective quiz is 7, and on a recall type 5, and the professor would like the students to score at least 85 points on all quizzes.  It takes the professor one minute to grade an objective quiz, and 1.5 minutes to grade a recall type quiz.  How many of each type should he give in order to minimize his grading time?

13)	A company makes two mixtures of nuts: Mixture A and Mixture B.  Mixture A contains 30% peanuts, 30% almonds and 40% cashews and sells for $5 per pound.  Mixture B contains 30% peanuts, 60% almonds and 10% cashews and sells for $3 a pound.  The company has 540 pounds of peanuts, 900 pounds of almonds, 480 pounds of cashews.  How many pounds of each of mixtures A and B should the company make to maximize profit, and what is the maximum profit?
