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Extra Credit 1: Due Friday 9/14/12

· Make sure you show your work and that ALL answers are complete and neatly written.

· Only work that follows these instructions and represents a “Good Faith Effort” to answer the questions posed will receive a check. (Copying answers from a classmate without working through the problems is unacceptable conduct).

· Stop by during my office hours (Tuesdays periods, 9, 10) if you have questions, or set up another time to meet with me.
Answer the following questions:
1. Jane has preferences over two goods, P and F, given by
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a. Calculate Jane’s marginal rate of substitution if she has 6 F and 24 P. Draw a representative indifference curve for Jane.
Jane’s 
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. Her indifference curves are convex.
b. Assuming the price of a unit of P is 3, and the price of a unit of F is 1, how much of each good would you expect Jane to purchase if she has income of 42?
Jane seeks to maximize her utility subject to her budget constraint. In calculus terms, Jane wants to

max 
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subject to 3P+F=42

· Solving the budget constraint for F yields
F=42-3P

· Substituting this in for F in the utility function yields
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· Take the derivative, set it equal to zero, and solve for P
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· Plugging the solution for P into the budget constraint yields

F*=21

· Therefore, the optimal combination of the two goods for Jane to buy is 7 P and 21 F.

2. Tarzan’s utility function over P and F is
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a. Calculate Tarzan’s marginal rate of substitution if he has 6 F and 24 P. Draw a representative indifference curve for Tarzan.
Tarzan’s 
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. His MRS is 1 regardless of how many of each good he has. Therefore, we would say P and F are perfect (one-for-one) substitutes for Tarzan. His indifference curves are straight, downward-sloping lines with a slope of -1.
b. Assuming the price of a unit of P is 3, and the price of a unit of F is 1, how much of each good would you expect Tarzan to purchase if he has income of 42?
This problem cannot be solved using calculus. Because the two goods are perfect one-for-one substitutes for Tarzan, he will purchase all of whatever good is cheaper. F is cheaper here, so to maximize his utility Tarzan would purchase 42 F and 0 P. This is a corner solution.
The information below can be used to answer questions 3 and 4.
Tarzan and Jane live alone in the jungle and have trained Cheetah to both patrol (P) the jungle and harvest tropical fruits (F). Cheetah can collect 3 pounds of fruit an hour, but cannot collect fruit while he is patrolling. Cheetah must sleep 10 hours each day. If P is hours of patrol and F is pounds of fruit, Tarzan’s utility function over P and F is
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Jane has preferences over the two goods given by
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3. Assume fruit and patrols are both pure private goods. Assume Cheetah patrols 6 hours for Jane, collects 6 pounds of fruit for Jane, and patrols 4 hours for Tarzan and collects 6 pounds of fruit for Tarzan. Is this allocation of Cheetah’s time and the two goods Pareto Efficient? Why, or why not?

Pareto Efficiency in the provision of a pure private good requires
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Here, Jane’s
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Tarzan’s 
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The MRTPF = 3 (one more hour of patrolling requires giving up 3 fruit).

Because 
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, the allocation of resources is not Pareto Efficient. Cheetah should patrol less, and collect more fruit.
4. Assume fruit is a pure private good, but patrols are a pure public good. Assume Cheetah patrols 6 hours, collects 12 pounds of fruit for Jane, and collects 12 pounds of fruit for Tarzan. Is this allocation of Cheetah’s time Pareto Efficient? If it is, explain why. If not, should Cheetah patrol more or less?

Pareto Efficiency in the provision of a pure public good requires
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For Jane we have
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Tarzan’s 
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The MRTPF = 3.

So we do, in fact, have 
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So the allocation of resources is Pareto Efficient.
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