DISCUSSION 2
1. In a linear programming problem, a valid objective function can be represented as:  

A) Min (x1 + x2) / x3 

B) Max Z = 5xy

C) Max Z = 5x2 + 2y2 

D) Max Z = 3x + 3y + 1/3 z
2. Which of the following could not be a linear programming problem constraint?  
A) 1A + 2B = 3 
B) 1A + 2B ≤  3 
C) 1A + 2B≥  3 
D) 1A + 2B ≠􀁊 3
3. A linear programming model consists of  
A) decision variables. 

B) constraints.

C) an objective function.
D) all of the above
4. The minimization of cost or maximization of profit is the  
A) goal of management science.   
B) objective of linear programming.

C) assumption of financiality.    
D) constraint of operations management.

5. In the formulation of a ≥ constraint,  
A) a slack variable is subtracted. 
B) a surplus variable is subtracted.

C) a slack variable is added. 

D) a surplus variable is added.
6. A company producing a standard line and a deluxe line of dishwashers has the following time requirements (in minutes) in departments where either model can be processed.

      Standard 
       Deluxe

Stamping 


3

 6

Motor installation 

10 

10

Wiring 


10 

15

The standard models contribute $20 each and the deluxe $30 each to profits. Because the company produces other items that share resources used to make the dishwashers, the stamping machine is available only 30 minutes per hour, on average. The motor installation production line has 60 minutes available each hour. There are two lines for wiring, so the time availability is 90 minutes per hour.

Let x = number of standard dishwashers produced per hour

y = number of deluxe dishwashers produced per hour

Write the formulation for this linear program.
7. Shipment Problem
Bagwell Distributors packages and distributes industrial supplies. A standard shipment can be packaged in either a Class A, a Class K, or a Class T container. A single class A container yields a profit of $8. A Class K container yields $6 profit, and a Class T container yields $14 profit. Each shipment prepared requires a certain amount of packing material and a certain amount of time to pack.
Resources Needed per Standard Shipment
Class of Container

Packing Material (lbs)

Packing Time (Hrs)

A


2



2

K


1



6

T


3



4
Amount available:

120 lbs

         

 240 hours
Bill Bagwell, head of the firm, must decide the optimal number of each class of container to pack each week. Formulate the LP problem.
8. The Marriott Tub Company manufactures two lines of bathtubs, called Model A and Model B. Every tub requires blending a certain amount of steel and zinc. The company has available a total of 25,000 pounds of steel and 6,000 pounds of zinc. Each Model A  yields a profit of $90 and requires a mixture of 125 pounds of steel and 20 pounds of zinc. Each Model B tub earns a profit of $70. It in turn requires 100 pounds of steel and 30 pounds of zinc. Formulate the production mix problem. 

9. Moore's Meatpacking Company produces a hot dog mixture in 1,000-pound batches. The mixture contains two ingredients: chicken and beef. The cost per pound of each of these ingredients is as follows:

Ingredient 
Cost/lb.

Chicken 
$3

Beef 

$5

Each batch has the following recipe requirements:

a. At least 500 pounds of chicken

b. At least 200 pounds of beef

The ratio of chicken to beef must be at least 2 to 1. The company wants to know the optimal mixture of ingredients that will minimize cost. Formulate a linear programming model for this problem.
10. The Easy Drive Car Rental Agency needs 500 new cars in its Nashville operation and 300 new cars in Jacksonville, and it currently has 400 new cars in both Atlanta and Birmingham. It costs $30 to move a car from Atlanta to Nashville, $70 to move a car from Atlanta to Jacksonville, $40 to move a car from Birmingham to Nashville, and $60 to move a car from Birmingham to Jacksonville. The agency wants to determine how many cars should be transported from the agencies in Atlanta and Birmingham to the agencies in Nashville and Jacksonville in order to meet demand while minimizing the transport costs. Develop a mathematical model for this problem.
Use the following to answer 11-12: 
The Apex Television Company has to decide on the number of 27- and 20-inch sets to be produced at one of its factories. Market research indicates that at most 40 of the 27-inch sets and 10 of the 20-inch sets can be sold per month. The maximum number of work-hours available is 500 per month. A 27-inch set requires 20 work-hours and a 20-inch set requires 10 work-hours. Each 27-inch set sold produces a profit of $120 and each 20-inch set produces a profit of $80. 

11. Formulate a linear programming model for this problem.

12. Use the graphical method to solve this model.

13. Solve the following linear programming model graphically:
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Use the following to answer 14-15: 
 A graphical representation of a linear program is shown below. The shaded area represents the feasible region, and the dashed line in the middle is the slope of the objective function.
[image: image2.emf]
14. If this is a maximization, which extreme point is the optimal solution?
A. A
B. B
C. C
D. D
E. E

15. If this is a minimization, which extreme point is the optimal solution?
A. A
B. B
C. C
D. D
E. E

Use the following to answer 16-17: 

Consider the following linear programming problem:


Max Z = $15x + $20y


Subject to: 8x + 5y ≤ 40



      0.4x + y ≥ 4



      x, y ≥ 0

It is found that the values for x=0 and y=8 will maximize revenue. 

16. What is the optimal revenue?

A. $160

B. $35

C. $40

D. $4

17. What is the amount of slack (S1) associated with the first constraint?
A. 0

B. 1

C. 2

D.  4

Use the following to answer 18-20: 

The production manager for the Coory soft drink company is considering the production of two kinds of soft drinks: regular (R) and diet (D). Two of her limited resources are production time (8 hours = 480 minutes per day) and syrup (1 of the ingredients), limited to 675 gallons per day. To produce a regular case requires 2 minutes and 5 gallons of syrup, while a diet case needs 4 minutes and 3 gallons of syrup. Profits for regular soft drink are $3.00 per case and profits for diet soft drink are $2.00 per case. 
18. What is the objective function?

A) MAX $3D + $2R 

B) MAX $4D + $2R

C) MAX $2R + $4D 

D) MAX $3R + $2D
19.   What is the time constraint?

A) 2R + 3D ≤ 480 
B) 2D + 4R ≤ 480 
C) 3R + 2D ≤ 480 
D) 2R + 4D ≤ 480
20. What are the optimal daily production quantities of each product and the optimal

daily profit?

A) R = 135, D = 0, Z = $405 

B) R = 75, D = 90, Z = $405

C) R = 90, D = 75, Z = $420 

D) R = 40, D= 100, Z = $320
Use the following to answer 21-24: 

The following is a graph of a linear programming problem. The feasible solution space is shaded, and the optimal solution is at the point labeled Z*.
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21. This linear programming problem is a  

A) irregular problem. 

B) minimization problem.

C) maximization problem. 
D) cannot tell from the information given
22. The equation for constraint DH is:  
A) X + 2Y ≥ 8 
B) 8X + 4Y ≥ 32 
C) 2X + Y ≥ 8 
D) 4X + 8Y ≥ 32
23. Which of the following points is not feasible?  
A) A

 B) B 

C) H 

D) G
24. Which line is represented by the equation 2X + Y ≥ 8?  
A) CG 

B) AJ 

C) BF 

D) DH
