Microeconomics 341 – Matthew Baker

Practice Problems #3 – Introduction to production

I.
 Basic problems in production

Digging quahogs in Narragansett Bay requires only labor input. The total number of clams obtained per hour (q) is given by the function
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where L is the labor input per hour.

1. Graph the relationship between q and L.

2. What is the average productivity of labor in Narragansett Bay? Graph this relationship and show that output per unit of labor input diminishes for increases in labor input.

3. What is the marginal product of labor in Narragansett Bay (take the derivative of the production function with respect to labor).

4. Graph this relationship and show that labor’s marginal productivity is less than average productivity for all values of L.

Suppose that output of chili at King hall is characterized by 
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, where L denotes the number of worker hours employed and K denotes the number of large pots employed.

1. Graph the isoquant for q = 2000 pounds of chili, and find a general formula describing the marginal rate of technical substitution.

2. Consider the input combination K = 100, L = 100. What is the approximate value for the marginal rate of technical substitution at K = 100, L = 100? What about the approximate value for the marginal rate of technical substitution at K=200, L=40? What is the meaning of the marginal rate of technical substitution? That is, what does it tell you about the production process and the way one factor of production may be exchanged for the other?
3. The point K = 25, L = 400 also lies on the q = 2000 isoquant. If L = 401, what must K be for this input combination to lie on the q = 2000 isoquant? What is the exact value of the MRTS at the point K=25, L=400? 
4. If technical progress shifted the production function to 
[image: image3.wmf]KL

q

40

=

 all the input combinations identified earlier can now produce q = 4000 pounds of chili. Would the various values of the RTS be changed as a result of this technical progress? Why or why not? Explain.
Consider the following production functions: 

a) 
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1. For each of the above production functions, find an equation describing the amount of labor necessary to produce a given amount of output (that is, solve the above production functions for L). 

2. Total production costs are generally given by 
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, where 
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 is the wage, and 
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 is fixed costs. Using your results from 1), write the cost function for each production function in terms of x, the amount of output produced (that is, substitute in for L in the expression 
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3. For each of the three cost functions you arrived at in 2, derive explicit expressions for average costs and marginal costs. 

4. Assuming that w=10 and F=20, plot the average cost and marginal cost functions for each of your answers in 3. 
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