Solutions to sample exam 1

1. d

2. d

3. c

4. a

5. a) For option C, 
Price = $12/unit,

Fixed Cost = $64,000

Variable Cost = $4/unit

Let X = number of units produced/sold

Profit = Revenue - cost = 12X - 4X - 64000 = 8X  - 64000.

At breakeven, Profit = 0 = 8X - 64000

· 8X = 64000

· X = 8000 units.

Hence, breakeven point for option C is 8000 units.

b) To do the graph on paper, you only need the profit function for each alternative, and plot two points for each and join them for the lines. The profit funcitons are shown below.

For A, profit = 2X

For B, profit = 4X - 20000

For C, profit = 8X - 64000

Where X is the number of units produced/sold.

The following table was created in Excel to draw the graph in Excel, shown after the table.

	Units
	A
	B
	C

	0
	0
	-20000
	-64000

	1000
	2000
	-16000
	-56000

	2000
	4000
	-12000
	-48000

	3000
	6000
	-8000
	-40000

	4000
	8000
	-4000
	-32000

	5000
	10000
	0
	-24000

	6000
	12000
	4000
	-16000

	7000
	14000
	8000
	-8000

	8000
	16000
	12000
	0

	9000
	18000
	16000
	8000

	10000
	20000
	20000
	16000

	11000
	22000
	24000
	24000

	12000
	24000
	28000
	32000

	13000
	26000
	32000
	40000

	14000
	28000
	36000
	48000

	15000
	30000
	40000
	56000

	16000
	32000
	44000
	64000


From the table and from the graph, we can see that the crossover point for A and B is10000 units, and for B and C is 11000 units.
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c) If sales are 10000 units, both A and B provide the same profit of $20000, while C yields a smaller profit. Hence either A or B would be the best alternative.

d) More advanced machinery is usually more expensive up front, but is more efficient, thus reducing variable cost.

6. a) Price is the decision variable.

b) 
Total Revenue 
= P(125-5P) 

= -5P2 + 125P


Total Cost 
= 5(125-5P) + 375 

= -25P + 625 + 375 

= -25P +1000


Profit 

= -5P2 +125P + 25P - 1000 




= -5P2 +150P - 1000

The graph of this profit function is shown below.
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c) Based on the graph above, a price of $15 seems to be the optimum one.

d) Profit = -5P2 + 150P -1000


At maximum profit, the slope of the line is zero.

· d(profit)/dP = -10P + 150 = 0

· 10P = 150

· P = 15

Thus, the best price to charge is $15. At this price, the demand is 125 - 5P = 125 - 5*15 = 50 units, and the profit is -5P2 + 150P -1000 = $125.

7. Models generally do not provide the optimum answer to the business problem.  That does not make them useless. They help analysis by simplifying the situation, and the process of building a model itself forces the analyst to organize his/her thoughts and consider various aspects of the situation. A model can provide the decision maker with alternatives to choose from, and with some information that can help choose among the alternatives. 

8 . Deterministic models assume that the inputs are known with certainty, while probabilistic models consider input quantities in terms of the probability of the inputs taking on various values.
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