Linear Programming Project
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&
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Instructions

· You may work with one partner (or you may work alone).
· After working in with your partner, please submit this packet with the information for all questions completed and all calculations.
· After completing the problems, each person will do a reflection.  The Reflection should be a brief write-up of the project process. It should include specifically what part of the project was your responsibility, how you felt your group worked together, any benefit to your learning, etc.
Grading

· Your grade will be calculated based on the school-wide rubric shown below.
· There are 3 problems.  Each problem is worth 12 points.  The reflection is worth 4 points.  This project is worth 40-points and will count as ½ CW and ½ HW.
	Criteria
	Exemplary

4
	Proficient

3
	Approaching Proficient

2
	Not Yet Meeting Standards

1
	Assessment



	Understands the Problem
	Summarizes the problem statement/hypothesis and identifies the variables
	Summarizes part of the problem statement/hypothesis and variables are correct
	Summarizes part of the problem statement/hypothesis and variables are incorrect
	Doesn’t appear to understand the problem or restates the problem/hypothesis
	

	Uses Information Appropriately
	Explains why certain information is essential to the solution
	Uses the appropriate information to solve the problem
	Uses some appropriate information to solve the problem
	Uses inappropriate information to solve the problem
	

	Plans & Applies Appropriate Procedure
	Demonstrates appropriate procedures for logical solution to the problem using appropriate technology
	Demonstrates some appropriate procedures for solution to the problem
	Demonstrates few appropriate procedures for solution to the problem
	Demonstrates inappropriate procedures for solution to the problem
	

	Uses Tables & Graphs
	Uses/Manipulates data involved and put into table/graph correctly
	Uses data involved and table/graph to use, may or may not be completed correctly
	Uses data involved, incorrect use of table/graph
	Unsure of data involved, can't demonstrate how to use in table/graph
	

	Evaluates the Results
	Clear, concise statement of findings
	Somewhat clear with some appropriate language, not concise
	Unclear, not concise, or incomplete
	Cannot explain the results
	

	Communicate Results Effectively
	Generalize findings that are clear and logical & suggests other modifications 
	Limited explanation of findings & suggests other modifications 
	Unclear explanation of findings with few suggestions of modifications
	Unclear explanation of findings with no suggestions of modifications
	


Problem #1:
Thanksgiving Day Problem


A bakery is making whole-wheat bread and apple bran muffins for Thanksgiving.  For each loaf of bread, they profit $35.  For each batch of muffins, they profit $10.  The bread takes 4 hours to prepare and 1 hour to bake.  The muffins take ½ hour to prepare and ½ hour to bake.  The maximum preparation time available is 16 hours.  The maximum baking time available is 10 hours.  How many loaves of bread and batches of muffins should be made to maximize profits?

1. 
The variables are:  x represents 




y represents 
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2. Graph the constraints.  Shade the feasible region.
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3. Find the coordinates of the vertices.  Some will be intercepts of the constraint lines.  For one corner you will need to solve a system of equations.  Show your work here.
4. Write down your objective function.






5. Now make a table of values for the corner points and select the corner that gives you a maximum profit.

	x
	y
	Profit =
	x
	y
	Profit =

	
	
	
	
	
	

	
	
	
	
	
	


6. Write a conclusion statement with the solution after you have checked to be sure it does make sense.

Problem #2: The Peacekeeping Problem
The UN needs to move a number of units of Hummers (one unit has 5 Hummer vehicles), and Apache helicopters, for air support, to a region in the world for peacekeeping purposes. A ship is used to transport these vehicles and can accommodate a total equipment weight of 150 tons. Each Hummer unit weighs 15 tons and each Apache helicopter weighs 6 tons. Each Hummer unit uses an area of 1,200 square feet and each helicopter uses an area of 1,800 square feet. The ship has a total of 25,200 square feet of area to use for transport. What combination of Hummer units and Apache helicopters will produce a maximum force (force = the sum of Hummer units and helicopters) of Hummer units and Apache helicopters for the UN?

1. The variables are:  x represents 




y represents 





2. Now write the four inequalities (do not forget the non-negativity constraints) that constrain the problem.
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Constraint #1:




Constraint #2:




Constraint #3:




Constraint #4:




3. Graph the constraints.  There is only one region for which that will happen.  Shade the feasible region.
4. Find the coordinates of the vertices.  Some will be intercepts of the constraint lines.  For one corner you will need to solve a system of equations.  Show your work here.
5. Write down your objective function.
6. Now make a table of values for the corner points and select the corner that gives you a maximum force.
	x
	y
	Profit =

	
	
	

	
	
	

	
	
	

	
	
	


7. Why do you think you have the best possible combination of vehicles that maximizes the force for the UN?
Problem #3: The “Stop World Hunger Fundraiser” Problem

The Say No to World Hunger committee has decided to have a fund raiser next month. The idea for the fund raiser is to make and sell t-shirts with tie-dyed designs.  There are two designs being offered: a child’s face and a custom design. No more than 100 shirts can be made and production may not cost over $560. It costs $5 to make a child face design tie-dye and $7 to make a custom designed tie-dye. The profit for a child’s face design t-shirt is $3.50 per shirt. The profit for a custom design t-shirt is $5.00 per shirt. Find the maximum possible profit from the fund raiser.

1. 
The variables are:

x represents 




y represents 





2. Now write the four inequalities (do not forget the non-negativity constraints) that constrain the problem.
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Constraint #1:




Constraint #2:




Constraint #3:




Constraint #4:




3.  Graph the constraints.  There is only one region for which that will happen.  Shade the feasible region.

4. Find the coordinates of the vertices.  Some will be intercepts of the constraint lines.  For one corner you will need to solve a system of equations.  Show your work here.
5. Write down your objective function.






6. Now make a table of values for the corner points and select the corner that gives you a maximum.

	x
	y
	Profit =

	
	
	

	
	
	

	
	
	

	
	
	


7. Write a conclusion statement with the solution after you have checked to be sure it does make sense.
Name #1:





Reflection
Each person will write a reflection.  It should include specifically what part of the project was your responsibility, how you felt your group worked together, any benefit to your learning, if you would like to do another project like this in the future, etc.  This write-up is your chance to vent.

Name #2:





Reflection
Each person will write a reflection.  It should include specifically what part of the project was your responsibility, how you felt your group worked together, any benefit to your learning, if you would like to do another project like this in the future, etc.  This write-up is your chance to vent.
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