ECON 2500
Fall 2009
Dr. Tufte

Exam 1: Linear Programming

Each question is worth 15 points, except for # 4 which is worth 40.

1) You are mixing Minimal (Mountain) octane gasoline with Supreme gasoline to create a “middle” blend that is called Regular. The octane rating of the Minimal is 85, the octane rating of the Supreme is 91, and the octane rating of the Regular is 87. How much of each should you use to make 9,000 gallons of Regular? Show your work.

The equation that balances inputs and output is:
(85)(X)+(91)(Y)=(87)(X+Y)
You also know that: 
X+Y=9000
Solve the latter for either X or Y (I solved for Y) to get:
	Y=9000-X
Now substitute to get:
	85X+(91)(9000-X)=(87)(9000)
	-6X=(87)(9000)-(91)(9000)=(-4)(9000)
X=(4/6)(9000)=6000
Then Y=3000.

2) Enter your T-number into the cells below so that the last digit is in the last cell on the right (you may need to leave blanks on the left if your T-number is short).
	
	
	
	
	
	
	
	
	
	


Now consider the spreadsheet below. Copy the two shaded cells from your T-number into the single shaded cell in the spreadsheet.
	
	A
	B
	C
	D
	E
	F
	G

	1
	Decisions
	
	
	
	
	
	

	2
	
	Ingredient 1
	Ingredient 2
	
	
	
	

	3
	Quantity
	2
	3
	
	
	
	

	4
	Data
	Ingredient 1
	Ingredient 2
	Mix
	
	
	

	5
	Quality
	
	-10
	
	
	
	

	6
	Constraints
	
	
	
	
	
	

	7
	Blend
	
	-65
	
	=sumproduct(B3.C3,B7.C7)
	>=
	0


If the formula in E7 is =sumproduct(b3.c3,b7.c7) write numbers into B5 and D5 to get the blending constraint to work properly. Showing some work may help you get partial credit.

Clearly, your answer to this one would depend on your T number. Even so, you can figure out the value for the mix, since -65=-10-Mix, so Mix=55. Then the value for B5 would just be 55 plus your shaded value.
3) An profit maximization problem is known as a __________ problem in linear programming, while a cost minimization problem is known as a ____________ problem.

You could’ve looked this up on the internet, but it is really a test of whether you are paying attention in class. Profit maximization is an allocation problem and cost minimization is a covering problem.

4) Do the problem from the G drive, save it and make your last name its filename. E-mail it to tufte@suu.edu.

5) Consider this scan:
[image: ]
Estimate the profit you can earn from optimally loading your ship (partial credit will be given for closer answers, with more going for risk-averse choices).
a. Less than $525,000
b. $525,000 to $550,000
c. $550,000 to $575,000
d. $575,000 to $600,000
e. More than $600,000

There is a separate file for this question.
image1.png
Cargo Loading, ou are in charge of loading cargo ships for Inemational Cargo Company
{0CCy a a major East Coast port. You have been asked to prepare a loadin plan for an 1CC
reighter bound for Afrca. An agriculural commodities dealer would like 10 transpert the fol-

lowing products aboard this ship:

Tons Volume perTon  Profit perTon
Commodity __ Available fou.ft) ]
1 4,000 P 7
2 3000 2 50
2000 & &0
4 1,000 50 8

Sou can clect o load any o all of the aailable commoditcs. However, the ship has thee cargo
holds with the following capacity restrictions

CargoHold __ Weight Capacity (tons) Volume Gapacity (cu. ft)
Forward 3000 100000
Conter 5000 150,000
Rear 2000 120000

‘More than one type of commodity can be placed in the same cargo hold. However, because of
balance considerstions, the weight in the forward cargo hold must be within 10 percent of the
etght n th rear cargo hold. nd the center cargo hold must be between 40 percent and 60
percent of the total weight on board.




