Econ 3020-01 Midterm II
April 13, 2006
You have 75 minutes to finish the test. Make sure all graphs are clearly marked. If I cannot read your answer, you are wrong. 

Please write down the question numbers you choose to do on the first page. 

Please put down your name on every page.

Good Luck.

Choose 4 questions out of 1-7.  Make sure that you answer question 8. 

1. 
If labor is currently set at 5 units for a short run production process, and the marginal product of labor is currently 15, while the average product of labor is equal to 17, will the average product of labor rise or fall if labor is increased to 6 units?
2. Given the following information: K = 1, 
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       Where L is Labor, K is capital, and Q is output.

a) Find the marginal product of labor and the average product of labor for L=2, L=4, and L=7.

b) Diminishing returns is identifiable with the employment of what unit of labor?

3. Determine which of the following production functions exhibit decreasing returns to scale, increasing returns to scale, or constant returns to scale.

a. Q = K1/2Ll/2
b. Q = Kl/2L2/3 
c. Q=K/(L)2 
d. Q = a K(L( (( + ( = 1)   

4. Doug wants to go into the donut business. For $500 per month he can rent a bakery complete with all the equipment he needs to make a dozen different kinds of donuts (K=l). He must pay unionized donut bakers a monthly salary of $400 each. He projects his production function to be Q = 5KL (where Q is tons of donuts).

a. What is Doug's monthly total cost function, variable cost function, and marginal cost? 

b. How many bakers will Doug hire to make 25 tons of donuts?

       The marginal cost is equal to the slope of the total cost curve which is MC = 80.

5. A local beer company has two separate breweries. The marginal cost and average cost functions are given as: MCl = 80Ql  and ATCl=(500/Ql)+40Ql for brewery one and MC2=400Q2 and ATC2=(300/Q2)+200Q2  for brewery two. Where Ql and Q2 are cases of beer. How should the firm allocate production if they want to produce 6000 cases of beer?
6. Suppose the total cost function for your firm is
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with marginal cost function
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(a) What is the average fixed cost of producing 5 units of output?

(b) What is the average variable cost of producing 5 units of output?

(c) What are the average total cost and marginal cost of producing 5 units of output?

7. Cost data have been partially entered in the table below. Please fill in the missing entries. You have all of the information you need to complete the table.

	Quantity
	Total Cost
	Total Fixed Cost
	Total Variable Cost
	Average Total Cost
	Average Variable Cost
	Average Fixed Cost
	Marginal Cost

	0
	24
	
	
	
	
	
	-

	1
	
	
	
	
	
	
	16

	2
	
	
	50
	
	
	
	

	3
	108
	
	
	
	
	
	

	4
	
	
	
	
	
	
	52

	5
	
	
	
	
	39.2
	
	

	6
	
	
	
	47
	
	
	


You MUST answer question 8. 

8. In the following figure, curves represent the ATC, AVC, AFC, and MC curves. Mark them correctly and find the minimum point of the AVC and ATC curve. (12%)

If the total cost function is TC = 10Q3 - 50Q2 + 1000Q + 500,  MC = 30Q2 - 100Q + 1000. What is the equation for (16%)
a) ATC

b) AFC

c) AVC

d) at what output is the minimum AVC?

Bonus Question (15%)
A producer of widgets utilizes labor and capital from competitive input markets in the production process.  Wages are $12 per hour and widget-making equipment rents for $4 per hour.  The production function is q = 40K0.25E0.75, where q = boxes of widgets, K = hours of widget equipment used, and E = hours of labor.  Therefore, MPE = 30K0.25E-0.25 and MPK = 10K-0.75E0.75.  Determine the cost-minimizing capital-labor ratio at this firm.
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