INSTRUCTOR: Mr. Konstantinos Kanellopoulos, MSc (L.S.E.), M.B.A. 

COURSE: MBA-620-50-S12 Quantitative Business Tools
SEMESTER: II, 2012
Mid-Term Exam preparation
SECTION A 
INSTRUCTIONS

Students are required to complete the following 2 parts. The first part consists of multiple choice questions while the second part consists of three problems. The first part counts towards 50% of the final evaluation, while the second part counts towards 50% of the final examination. The first part consists of questions from the syllabus and lectures while the second part consists of problems from the textbook “Introduction to Management Science”, 10th Edition, by Bernard W. Taylor III, 2010, Pearson Education, Inc. Publishing as Prentice Hall. as well as from hand notes given in the class.
Answer:

(a) ALL QUESTIONS in PART 1
(b) TWO OF THE THREE PROBLEMS in PART 2
GOOD LUCK!
Konstantinos Kanellopoulos

15th March 2012 

SECTION B
PART 1  

1.
The field of management science 
	a.
	approaches decision making rationally with techniques based on the scientific method 

	b.
	is another name for decision science and for operations research 

	c.
	concentrates on the use of quantitative methods to assist managers in decision making 

	d.
	all of the above


2. A bed and breakfast even every month if they book 30 rooms over the course of a month.  Their fixed cost is $6000 per month and the revenue they receive from each booked room is $180.  What their variable cost per occupied room?
	a.
	$30

	b.
	$40

	c.
	$48

	d.
	$62


3. 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*.This linear programming problem is a:
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	a.
	maximization problem 

	b.
	minimization problem

	c.
	irregular problem 

	d.
	cannot tell from the information given 


4. Cully furniture buys 2 products for resale: big shelves (B) and medium shelves (M). Each big shelf costs $500 and requires 100 cubic feet of storage space, and each medium shelf costs $300 and requires 90 cubic feet of storage space. The company has $75000 to invest in shelves this week, and the warehouse has 18000 cubic feet available for storage. Profit for each big shelf is $300 and for each medium shelf is $150. If the furniture company purchases no big shelves and 200 medium shelves, which of the two resources will be completely used (at capacity)? 
	a.
	investment money only 

	b.
	storage space only

	c.
	investment money and storage space 

	d.
	neither investment money nor storage space 


5. Aunt Anastasia operates a small business: she produces seasonal ceramic objects to sell to tourists. For the spring, she is planning to make baskets, eggs, and rabbits. Based on your discussion with your aunt you construct the following table. Which additional resources would you recommend that Aunt Anastasia try to obtain?
[image: image2.jpg]Product
Baskets
Eggs
Rabbits
Capacity

Mix/mold
requirements (Ib)
0.500
0.333
0.250
20 pounds

Kiln
(units)
1
1
1
50 units

Paint & Seal
(hr)
0.250
0.333
0.750
80 hours

Profit/product
($)

$2.50
$1.50
$2.00




Your aunt also has committed to make 25 rabbits for a charitable organization. Based on the information in the table, you formulate the problem as a linear program. 


B = number of baskets produced 


E = number of eggs produced 


R = number of rabbits produced 

MAX 2.5B + 1.5E + 2R 

s.t. 


0.5 B + 0.333E + 0.25R ≤ 20 


B + E + R ≤ 50 


0.25B + 0.333E + 0.75R ≤ 80 


R ≥ 25 

The Excel solution and the answer and sensitivity report are shown below. 

The Answer Report: 
[image: image3.jpg]Target Cell (Max)

Original
Cell Name Value Final Value
C$21 Profit 0 $112.5
Adjustable Cells
Original
Cell Name Value Final Value
C$18 Baskets 0 25
C$19 Eggs 0 0
C$20 Rabbits 0 25
Constraints
Cell Name Cell Value Formula Status
Not
G$13 Mix/mold 18.75 $GH13<=$F$13 Binding
G$14 Kiln 50 $G$14<=$F$14 Binding
Not
G$15 Paint and Seal 25 $G$15<=$F$15 Binding
G$16 Demand 25 $G$16>=$F$16 Binding





The Sensitivity Report:  
[image: image4.jpg]Adjustable Cells

Final Reduced Objective Allowable Allowable
Cell Name Value Cost Coefficient Increase  Decrease
$C$18 Baskets 25 0 2:5; 1E+30 0.5
$C$19 Eggs 0 1 15 1 1E+30
$C$20 Rabbits 25 0 2 0.5 1E+30
Constraints
Final Shadow Constraint Allowable Allowable
Cell Name Value Price R.H. Side  Increase Decrease
$G$13 Mix/mold 18.75 0 20 1E+30 1.25
$G3$14 Kiln 50 25 50 25 25
$G$15 Paint and Seal 25 0 80 1E+30 55
$G$16 Demand 25 -05 25 25 5





	a.
	mix/mold 

	b.
	Kiln

	c.
	paint and seal 

	d.
	demand 


6.
Aunt Anastasia feels that her prices are too low, particularly for her eggs. How much would her profit have to increase on the eggs before it is profitable for her to make and sell eggs? 
	a.
	$0.50 

	b.
	$1.00

	c.
	$1.50 

	d.
	$2.50 


7. The production manager for the Softy soft drink company is considering the production of 2 kinds of soft drinks: regular and diet. Two of her 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. What is the time constraint? 
	a.
	2R + 4D ≤ 480

	b.
	2D + 4R ≤ 480 

	c.
	2R + 3D ≤ 480 

	d.
	3R + 2D ≤ 480 


8. Let xij = gallons of component i used in gasoline j. Assume that we have two components and two types of gasoline. There are 8,000 gallons of component 1 available, and the demand gasoline types 1 and 2 are 11,000 and 14,000 gallons respectively. Write the constraint stating that the component 1 cannot account for more than 35% of the gasoline type 1. 
	a.
	x11 .35 (x11 + x21) 

	b.
	x11 .35 (x11 + x12) 

	c.
	-.65x11 + .35x21 ≤ 0 

	d.
	.65x11 - .35x21 ≤ 0


9. If the solution values of a linear program are rounded in order to obtain an integer solution, the solution is 
	a.
	always optimal and feasible 

	b.
	sometimes optimal and feasible

	c.
	always optimal 

	d.
	always feasible 


10. The Wiethoff Company has a contract to produce 10000 garden hoses for a customer. Wiethoff has 4 different machines that can produce this kind of hose. Because these machines are from different manufacturers and use differing technologies, their specifications are not the same. 
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Write a constraint to ensure that if machine 4 is used, machine 1 will not be used. 

	a.
	Y1 + Y4 ≤ 0 

	b.
	Y1 + Y4 = 0 

	c.
	Y1 + Y4 ≤ 1

	d.
	Y1 + Y4 ≥ 0 


11. The following table represents the cost to ship from Distribution Center 1, 2, or 3 to Customer A, B, or C. The constraint that represents the quantity supplied by DC 1 is: 
	a.
	4X1A + 6X1B + 8X1C ≤ 500 

	b.
	4X1A + 6X1B + 8X1C = 500 

	c.
	X1A + X1B + X1C ≤ 500

	d.
	X1A + X1B + X1C =500 


12. Consider the following network representation of shipment routes between plants, a distribution center, and retail outlets.  The numbers next to the arcs represent shipping costs.  For example, the cost of shipping from plant 1 to distribution center 3 is equal to 2.
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Assume that Plant 1 can supply 400 units and Plant 2, 500 units. Demand at the retail outlets are: Outlet 4, 300 units; Outlet 5, 250 units; Outlet 6, 450 units. Which constraint represents transshipment through the distribution center? 

	a.
	2X13+3X23 = 900 

	b.
	2X13 + 3X23 + 5X34 + 4X35 + 3X36 = 0 

	c.
	X13 +X23 - X34 - X35 - X36 = 0

	d.
	X13 + X23 - X34 - X35 - X36 ≥ 0 


13. If we wanted to represent an urban transportation system as a network flow problem, which of the following would be represented as nodes?
	a.
	streets 

	b.
	railway lines 

	c.
	street intersections

	d.
	pedestrian right of ways 


14. Pro-Carpet company manufactures carpets in Northwest Indiana and delivers them to warehouses and retail outlets. The network diagram given in the Figure below shows the possible routes and travel times (in minutes) from the carpet plant to the various warehouses or retail outlets.
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V = Valparasio, P=Portage, G=Gary, Ha=Hammond, Hi=Highland, M = Merillville, L = Lansing 

What is the distance for the shortest route from the carpet plant in Valparaiso, Indiana to retail outlet in Lansing, Illinois. State the total completion time in minutes. 

	a.
	36

	b.
	37 

	c.
	39 

	d.
	41 


15. Project control involves 
	a.
	time management 

	b.
	cost management 

	c.
	performance management 

	d.
	earned value analysis 

	e.
	all of the above


16. Consider the following project. Determine the critical path.
	Activity
	Immediate Processor
	Activity Time (days)

	A
	-
	6

	B
	-
	8

	C
	A, B
	5

	D
	B
	4

	E
	C
	7

	F
	C, D
	3

	G
	D
	6

	H
	E, F, G
	5

	a.
	A-C-E-H

	b.
	B-C-E-H

	c.
	B-D-F-H

	d.
	B-D-G-H


PART 2

Problem 1:
The linear programming problem whose output follows is used to determine how many bottles of fire red nail polish (x1), bright red nail polish (x2), basil green nail polish(x3), and basic pink nail polish(x4) a beauty salon should stock. The objective function measures profit; it is assumed that every piece stocked will be sold. Constraint 1 measures display space in units, constraint 2 measures time to set up the display in minutes. Note that green nail polish does not require any time to prepare its display. Constraints 3 and 4 are marketing restrictions. Constraint 3 indicates that the maximum demand for fire red and green polish is 25 bottles, while constraint 4 specifies that the minimum demand for bright red, green and pink nail polish bottles combined is at least 50 bottles. 

MAX 100x1 + 120x2 + 150x3 + 125x4 

Subject to 
1. 
x1 + 2x2 + 2x3 + 2x4 ≤108 


2. 
3x1 + 5x2 + x4 ≤ 120 


3. 
x1 + x3 ≤ 25 


4. 
x2 + x3 + x4 ≥ 50



x1, x2 , x3, x4 ≥ 0 

Optimal Solution: 

Objective Function Value = 7475.000 
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Objective Coefficient Ranges 

[image: image10.jpg]Lower Current Upper
Variable Limit Value Limit
X1 87.5 100 none
X2 none 120 125
X3 125 150 162
X4 120

125

150




Right Hand Side Ranges
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a. To what value can the per bottle profit on fire red nail polish drop before the solution (product mix) would change?            
b. By how much can the per bottle profit on green basil nail polish increase before the solution (product mix) would change? 


c. By how much can the amount of space decrease before there is a change in the profit?    
d. By how much can the amount of space decrease before there is a change in the product mix?
e. By how much can the amount of time available to setup the display can increase before the solution (product mix) would change? 



f. What is the lowest value for the amount of time available to setup the display before the solution (product mix) would change? 




Problem 2:
Madlantic Devices designs and manufactures high end medical devices.  The facilities in Madison and Atlanta serve as design and component manufacturing facilities.  Components are then shipped to warehouses in Philadelphia or Knoxville where they are held until final assembly is completed at either Dayton, Bloomington or Albany. 

Manufacturing capacity in Madison and Atlanta is 1000 units.  Demand at Dayton, Bloomington, and Albany is 450, 500, and 610 respectively.

The network representing the shipping routs is shown below. 
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The costs for shipping between each facility is shown below.  A blank cell indicates that shipping between two facilities is not permitted.

	
	Warehouses
	Final Assembly Facilities

	Design and Component Manufacturing
	Philadelphia
	Knoxville
	Dayton
	Bloomington
	Albany

	Madison
	7
	8
	
	
	

	Atlanta
	4
	7
	
	
	

	Warehouses
	
	
	
	
	

	Philadelphia
	
	3
	25
	6
	17

	Knoxville
	3
	
	29
	8
	5


a. Determine the transshipment locations.
b. Determine the constraint for the quantity shipped from Madison
c. Determine the objective function 
Problem 3: 
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Consider the network diagram given above. Assume that the amount on each branch is the distance in miles between the respective nodes.
a. What is the shortest route from the source node (node 1) to nodes 2, 3, and 4. Indicate the total distance for each route. 
b. What is the shortest route from the source node (node 1) to nodes 5 and 6. Indicate the total distance for each route. 
c. For the network diagram, also assume that it is not possible to travel from a node with a higher number to a node with a lower number. Write the constraint associated with the second node (node 2) for the 0-1 integer linear programming formulation of the shortest route problem. 
d. For the network diagram, assume that he numbers on the branches indicate the length of cable (in miles) six nodes on a telecommunication network. What is the minimum number of miles of cable to be used to connect all six nodes? 

































