19.2 (0) A Los Angeles firm uses a single input to produce a recreational commodity according to a production function f(x) = 4√x, where x is the number of units of input. The commodity sells for $100 per unit. The input costs $50 per unit.

(a) Write down a function that states the firm’s profit as a function of the amount of input.

(b) What is the profit-maximizing amount of input? _____ of output?_____ 
How much profit does it make when it maximizes profits?

(c) Suppose that the firm is taxed $20 per unit of its output and the price of its input is subsidized by $10. What is its new input level? _____ What is its new output level? _____ How much profit does it make now? (Hint: A good way to solve this is to write an expression for the firm’s profit as a function of its input and solve for the profit-maximizing amount of input.)

(d) Suppose that instead of these taxes and subsidies, the firm is taxed at 50% of its profits. Write down its after-tax profits as a function of the amount of input. _____  What is the profit-maximizing amount of output? _____  How much profit does it make after taxes? 


19.5 (0) A profit-maximizing firm produces one output, y, and uses one input, x, to produce it. The price per unit of the factor is denoted by w and the price of the output is denoted by p. You observe the firm’s behavior over three periods and find the following:
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(a) Write an equation that gives the firm’s profits, π, as a function of the amount of input x it uses, the amount of output y it produces, the per-unit cost of the input w, and the price of output p. 

(b) On a graph, draw an isoprofit line for each of the three periods, showing combinations of input and output that would yield the same profits that period as the combination actually chosen. What are the equations for these three lines?

19.9 (1) Farmer Hoglund has discovered that on his farm, he can get 30 bushels of corn per acre if he applies no fertilizer. When he applies N pounds of fertilizer to an acre of land, the marginal product of fertilizer is 1 − N/200 bushels of corn per pound of fertilizer. 

(a) If the price of corn is $3 a bushel and the price of fertilizer is $p per pound (where p < 3), how many pounds of fertilizer should he use per acre in order to maximize profits? 

(b) Hoglund’s neighbor, Skoglund, has better land than Hoglund. In fact, for any amount of fertilizer that he applies, he gets exactly twice as much corn per acre as Hoglund would get with the same amount of fertilizer.  How much fertilizer will Skoglund use per acre when the price of corn is $3 a bushel and the price of fertilizer is $p a pound?  (Hint: Start by writing down Skoglund’s marginal product of fertilizer as a function of N.)

(c) When Hoglund and Skoglund are both maximizing profits, will Skoglund’s output be more than twice as much, less than twice as much or exactly twice as much as Hoglund’s? Explain.

(d) Explain how someone who looked at Hoglund’s and Skoglund’s corn yields and their fertilizer inputs but couldn’t observe the quality of their land, would get a misleading idea of the productivity of fertilizer.

19.11 (0) A firm has two variable factors and a production function f(x1, x2) = x11/2 x21/2 . The price of its output is 4, the price of factor 1 is w1, and the price of factor 2 is w2.

(a) Write the two equations that say that the value of the marginal product of each factor is equal to its wage. ___________________________
If w1 = 2w2, these two equations imply that x1/x2 = _____

(b) For this production function, is it possible to solve the two marginal productivity equations uniquely for x1 and x2? 

20.1 (0) Nadine sells user-friendly software. Her firm’s production function is f(x1, x2) = x1 + 2x2, where x1 is the amount of unskilled labor and x2 is the amount of skilled labor that she employs.

(a) On a graph, draw a production isoquant representing input combinations that will produce 20 units of output. Draw another isoquant representing input combinations that will produce 40 units of output.

(b) Does this production function exhibit increasing, decreasing, or constant returns to scale?

(c) If Nadine uses only unskilled labor, how much unskilled labor would she need in order to produce y units of output? 

(d) If Nadine uses only skilled labor to produce output, how much skilled labor would she need in order to produce y units of output?

(e) If Nadine faces factor prices (1, 1), what is the cheapest way for her to produce 20 units of output? x1 = _____, x2 =  _____

(f) If Nadine faces factor prices (1, 3), what is the cheapest way for her to produce 20 units of output? x1 =  _____ , x2 =  _____

(g) If Nadine faces factor prices (w1,w2), what will be the minimal cost of producing 20 units of output? 

(h) If Nadine faces factor prices (w1,w2), what will be the minimal cost of producing y units of output? 

20.3 (0) A firm uses labor and machines to produce output according to the production function f(L,M) = 4L1/2M1/2, where L is the number of units of labor used and M is the number of machines. The cost of labor is $40 per unit and the cost of using a machine is $10.

(a) On a graph, draw an isocost line for this firm, showing combinations of machines and labor that cost $400 and another isocost line showing combinations that cost $200. What is the slope of these isocost lines? 

(b) Suppose that the firm wants to produce its output in the cheapest possible way. Find the number of machines it would use per worker. (Hint: The firm will produce at a point where the slope of the production isoquant equals the slope of the isocost line.) 

(c) On the graph, sketch the production isoquant corresponding to an output of 40. Calculate the amount of labor  _____ and the number of machines  _____ that are used to produce 40 units of output in the cheapest possible way, given the above factor prices. Calculate the cost of producing 40 units at these factor prices: c(40, 10, 40) =  _____.

(d) How many units of labor  _____ and how many machines  _____ would the firm use to produce y units in the cheapest possible way? How much would this cost? (Hint: Notice that there are constant returns to scale.)

20.10 (0) A university cafeteria produces square meals, using only one input and a rather remarkable production process. We are not allowed to say what that ingredient is, but an authoritative kitchen source says that “fungus is involved.” The cafeteria’s production function is f(x) = x2, where x is the amount of input and f(x) is the number of square meals produced.

(a) Does the cafeteria have increasing, constant, or decreasing returns to scale? 

(b) How many units of input does it take to produce 144 square meals? _____ If the input costs w per unit, what does it cost to produce 144 square meals? 

(c) How many units of input does it take to produce y square meals?  If the input costs w per unit, what does it cost to produce y square meals? 

(d) If the input costs w per unit, what is the average cost of producing y square meals? AC(w, y) = 

20.13 (0) Suppose that Al Deardwarf from the last problem cannot vary the amount of wood that he uses in the short run and is stuck with using 20 units of wood. His production function is f(P,W) = (2P + W)1/2.  Suppose that he can change the amount of plastic that he uses, even in the short run.

(a) How much plastic would Al need in order to make 100 deer? 

(b) If the cost of plastic is $1 per unit and the cost of wood is $1 per unit, how much would it cost Al to make 100 deer? 

(c) Write down Al’s short-run cost function at these factor prices.
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