Principles of Economics – SQE Majors – Third Problem Set

Matthew J. Baker
I. The production function

A firm produces output according to the production function: 
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, where 
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 denotes the capital stock of the firm (the number of machines it has), and 
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 denotes the number of workers the firm hires. 

a) Suppose that the firm has a capital stock 
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 of 20. Graph the firm’s marginal product, average product, and total product functions for labor amounts between zero and 150 workers. 

b) At what level of labor do diminishing marginal returns set in? At what level of labor is the average product of labor at its highest? 

c) Suppose that instead the firm has a larger capital stock, so that 
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 is 30 instead of 20. Graph the new production function for the firm.

d) Intuitively, how does the marginal product function of the firm with the larger capital stock compare with the marginal product function of the firm with the smaller capital stock? In particular, at what level of labor does diminishing marginal product set in for the firm with the larger capital stock? What is the intuitive explanation for this? 

II. The production function part II

Baker’s funnel cake company produces funnel cakes for the Fell’s Point fest according to the production function: 
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, where the variables have the usual definitions.

a) Graph the firm’s marginal product function in this case. Over what range is this firm’s marginal product diminishing? How does this function differ from the “best case” production function that we have discussed in class?

b) How many laborers does it take to produce 10 units of output? 20 units of output? 30 units of output?

c) Write down a general formula for the total cost function given the technology and fixed costs above, for any given wage. 
d) Find and graph the firm’s marginal and average cost functions. 

III. The production function part III

Suppose that the production function of the firm is described by: 
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a) Compute the marginal product of labor, the marginal product of capital, and find the marginal rate of (technical) substitution associated with this production function.

b) For any given wage 
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 and cost of capital 
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, find the least-cost method of producing a given amount of output. How much does it cost to produce 
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 units of output if 
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? (Hint: use the production function, and equate the MRS with the slope of the isocost line, which is also given as the ratio of the prices of the two inputs)

c) Solve for the long run cost function.

d) Repeat a, b, and c for the case in which 
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IV. Costs and revenue

In your spare time, you dig ditches. The cost of digging ditches is described by: 
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a) Compute and graph the marginal costs of ditch digging and the average costs of ditch digging digging.

b) Suppose that you can earn $200 for every ditch you dig, and that you have no effect on this price but are able to dig as many ditches as you want at this price. How many ditches should you dig to maximize your profits?

c) At the level of ditch digging in your previous answer, show graphically, on an AC/MC diagram, the profits you make ditch digging.
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