
OPERATIONS RESEARCH – SPRING 2011 

ASSIGNMENT 2 

Instructor: Dr. M. Oskoorouchi 
 
Due: April 19, 2011 

Read Chapters 2 and 3 from “Managerial Decision Modeling”, and use Excel to solve the 
following Problems: 

 
1. A plant can manufacture four different products (A, B, C, D) in any combination. 

Each product requires time on each of four machines in minutes per pound of 
products, as shown in the following table: 

 
PRODUCT MACHINE 

1            2          3         4 
MAXIMU

M 
DEMAND 

A 
B 
C 
D 

5 10 6 3 400 
100 
150 
500 

3 6 4 8 
4 5 3 3 
4 2 1 2 

 
Each machine is available 60 hours per week. Products A, B, C, and D may be 
sold at prices of $9, $7, $6, and $5 per pound respectively. Variable labor costs 
are $2 per hour for machines 1 and 2 and $3 per hour for machines 3 and 4. 
Material cost for each pound of product A is $4 and for each pound of products B, 
C, and D is $1. Given the maximum demand in the above table, formulate a 
profit-maximizing LP model for this problem and solve it with Excel. 

 
2. A small firm has two processes for blending each of two products, charcoal starter fluid 

and lighter fluid. The firm is attempting to decide how many hours to run each process. 
The inputs and outputs for running the process for one hour are given as follows: 

 
 

Process 
Inputs Outputs 

Kerosene Benzene Starter 
Fluid 

Lighter 
Fluid 

1 
2 

3 
12 

9 
6 

15 
9 

6 
24 

 
Because of a federal allocation program, the maximum amount of kerosene available is 
300 units and the maximum amount of benzene available is 450 units. Sales commitment 
requires that at least 600 units of starter fluid and 225 units of lighter fluid should be 
produced. The firm makes $450/ hour from process 1 and $390/ hour from process 2.  
The goal is to decide how many hours to run each process. Formulate this problem as a 
profit-maximizing linear programming model and solve it with Excel. 



3. New Bedford Steel (NBS) is a small steel manufacturing company. Coking coal is a necessary 
raw material in the production of steel, and NBS procures 1.0 - 1.5 tons of coking coal per 
year. It is now time to plan for next year's production, and Steve, coal supply manager for 
NBS, has received bids from the following eight suppliers for next year. Table below shows 
the relevant information on the bids from the eight potential suppliers: 

 
For example Ashley mining company had bid to supply NBS with coking coal at 
a price of $49.50 /ton up to their capacity of 300 tons per year.  The Ashley mine 
is a union mine, and the mode of delivery of the coal from the mine is by rail. The 
coal from the Ashley mine has an average volatility of 15% (the volatility of the 
coal is the percent of volatile (burnable) matter in the coal).  
 
Based on market forecasts and last year's production characteristics, NBS is 
planning to accept bids for 1,225 tons of coking coal for the coming year. The 
coal must have an average volatility of at least 19%. Also, as a hedge against 
adverse labor relations, NBS has decided to procure at least 50% of its coking 
coal from union (United Mine Workers) mines. Finally, Steve needs to keep in 
mind that capacity for bringing in coal by rail is limited to roughly 650 tons per 
year, and capacity for bringing in coal by truck is limited to 720 tons per year.  
 
How much coal should Steve contract for from each supplier in order to minimize 
the cost of supply of coking coal? What will be NBS' total cost of supply? 
Formulate the problem as a linear programming problem and use Excel to answer 
the above questions. 
 

4. Problem 3-28, Page 131: 
a. Formulate an LP model to determine the best combination of crops to 

plant at each farm in order to maximize the revenue. 
b. Use Excel Solver to determine the optimal plan and the total revenue. 

 

  Ashley Bedford Consol Dunby Earlam Florence Gaston  Hopt 
 
Capacity   300    600    510    655    575     680     450   490 
(mtons) 
 
Union/     U      U      N      U      N       U       N    N 
Nonunion 
 
Truck/     R      T      R      T     T       T       R    R 
Rail 
 
 
Volatility (%)    15    16    18    20           21      22       23   25 
 
 
Price ($/ton)  49.50 50.00 61.00 63.50 66.50 71.00 72.50      80.00 
 



NOTES:  

• This assignment should be done individually 
• First page should be a cover page which contains your name, homework 

number, course number, date, … 
• A hard copy must be submitted in the beginning of the class when it is due. 
• For each problem submit three pages: the formulation, the Excel model and 

the answer report. 
• For the formulation clearly define decision variables, objective function and 

constraints.  
• If you wish to type the math formula you can use "Microsoft Equation" that 

comes with Microsoft word.  
• All pages must be stapled together. 
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