ECON 2500
Fall 2009
Dr. Tufte

Exam 1: Linear Programming

All questions are worth 15 points, except number 4 which is worth 40.

1) You are mixing Regular octane gasoline with Supreme gasoline to create a “middle” blend that is called Plus. The octane rating of the Regular is 87, and you used 3000 gallons of it. You ended up with 4200 gallons of Plus with an octane rating of 88. What is the octane rating of the Supreme that you used? Show your work.

(3000)(87)+(1200)(X)=(4200)(88)
Divide by 300 to get:
(10)(87)+(4)(X)=(14)(88)
So:
(4)(X)=(14)(88)- (10)(87)
And:
X={(14)(88)- (10)(87)}/4 = 90.5


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).
	
	
	
	
	
	
	
	
	5
	0


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
	150
	50
	110
	
	
	

	6
	Constraints
	
	
	
	
	
	

	7
	Blend
	40
	-60
	
	=sumproduct(B3.C3,B7.C7)
	>=
	0


If the formula in E7 is =sumproduct(b3.c3,b7.c7) write numbers into B7 and C7 to get the blending constraint to work properly. Showing some work may help you get partial credit.

I used my numbers as a sample, your answer would have varied from this somewhat.

3) An allocation problem is one that an economist calls __________ while a covering problem is one that an economist calls ____________.
Allocation if profit maximization, and covering is cost minimization.

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

The key for this is in a separate file.

5) Consider this scan:

[image: ]
Estimate the total cost to satisfy the demand of all 4 customers (partial credit will be given for closer answers, with more going for risk-averse choices). 
a. Less than $15,000
b. $15,000 to $16,000
c. $16,000 to $17,000
d. $17,000 to $18,000
e. More than $18,000

The key for this is in a separate file.


image1.png
Distributing Coal. The Calcio Coal Company prodices coal a three mines and ships it to four
customers. The cost pe ton of producing col, the ash and sulfur content of the coal, and the
production capacity (i tons) for each mine are given in Table A. The number of tons of coal
demanded by each customer is given in Table B. The cost (in dolars)of shipping a on of coal
from a mine 10 cach customer is given in Table C. The total amount of coal shipped to cach
customer must contain, at most, § percent ash and, at most, 375 percent sulfur. Calcio wishes
o minimize the cost of meeting customer demands,

Table A
Production  Capacity Ash Sultur
Cost (tons)  Content _ Content
Mine 1 s50 120 o %
Mine 2 55 100 6% %
Mine 3 62 140 % %
Table B
Gustomer 1 Customer2 Customer 3 _Customer 4
Demand 80 £ & w
(tons)

Table .
Cost of Shipping 1Ton

Customer 1 Customer2 Customer3 _Customer 4

Mine 1 a 6 s 12
Mine 2 o 6 7 n
Mine 3 8 2 3 5





