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Written Comprehensive Exam in Economics, 200: Micro Exam

Instructions:




· There are eight questions.  Point values are indicated for each question 

· Write your answers in the space provided.  If you need more space, use the back of the page.

· Label the axes and curves on all graphs and clearly indicate the direction of any shifts. 

1.  Heating oil manufacturers need two inputs to make heating oil:  crude oil and processing plants.  They use the inputs in exact proportions:  one processing plant to 5000 barrels of crude oil.  Let x stand for the number of barrels of crude oil, y for the number of processing plants, and Q is the total output of heating oil (in barrels).  

a.  (3) Write down the equation for the production function.

b.  (3) Draw a representative isoquant for this production function.  Label the axes, and identify at least two points on the isoquant. 

c.  (3) The firm GW (Global Warming, Inc.) owns 10 processing plants.  In the short-run, processing plants are a fixed factor.  What quantity of crude oil will GW buy in the short-run? 

d.  (3) If the price of crude oil increases, what effect will this have on the quantity of crude oil GW will buy?  Explain your answer using a diagram.

e.  (3) Suppose a hurricane destroys two of GW’s processing plants.  Now what quantity of crude oil will GW buy in the short-run?

2.  (4) a.  Do you suppose that the in the short-run, demand for heating oil is elastic or inelastic?  Explain.  

b. (4) How might the long-run elasticity differ? Explain.

c.  (4) Suppose a hurricane reduces the quantity of heating oil produced in the short-run.  Based on your answer for part a., suggest a plausible number for the short-run price elasticity of demand and discuss how knowledge about the elasticity would help us predict what will happen to the price of heating oil.  Be specific.

3.  (10) Sam’s utility function is U(x,y) = xy2, where x is the quantity of heating oil he buys and y is the quantity of hamburgers he buys.  If the price of a hamburger is $1 and Sam’s income is $450, derive the equation for Sam’s demand for heating oil. 

4.  a.  (8) Draw a graph that clearly shows the income and substitution effects of associated with an increase in the price of heating oil.

b. (4) Based on your diagram, can you tell whether heating oil is a normal or an inferior good?  Explain.  

5.  The hurricane also disrupted production of gasoline.  In response to the increased scarcity, Hawaii places a price ceiling of $2 on gasoline. Hawaii’s demand for gasoline is  

Qd = 4000 – 400P and post-hurricane supply is Qs = 600P. 

a. (6) Calculate the deadweight loss resulting from the price ceiling.

b. (6) Explain carefully what deadweight loss means.

6.  Suppose GW’s cost function for heating oil is C(Q) = 800 + 0.5 Q2.  The inverse demand for heating oil is  P =  720– 2Q.

a.  (6) What price would GW charge if it were a monopoly?

b.  (6) If the market for heating oil is perfectly competitive, what will be the long-run price of heating oil?   Be sure to show your work.

7.  President W is deciding how much money to approve for hurricane relief.  His utility depends on his approval ratings, which are affected positively by government aid to hurricane victims, and negatively by budget deficits.  The positive effect is greatest a low levels of spending; spending X dollars on hurricane relief gives President W a utility of  100 + 4X1/2.  The negative effect of spending increases as X increases, because the deficit becomes harder to finance; spending X dollars on hurricane relief gives President W a utility of -.001X2.  

a.  (6) Write down the equation for the utility function that describes President W’s utility as a function of X. 

b.  (6) To maximize his utility, how much should President W spend on hurricane relief? 

8.  GW produces heating oil.  Its private costs include costs for crude oil and processing plants.  It does not consider the effects of the pollution produced by its manufacturing process.  The price of a barrel of heating oil is $60.  GW’s private cost function is  C(Q) = 500 + 2Q2.  The pollution produced in this process inflicts an externality on those living in the town where the firm is located.  The social cost of the externality is 4Q.  

a.  (3) Write down the firm’s profit function considering only its private costs. 

b.  (4) What is the profit-maximizing quantity if GW ignores the externality?

c.  (4) What is the socially optimal quantity?

d.  (4) If the government wants GW to choose the socially optimal quantity, what Pigouvian tax should it place per unit of heating oil produced? 
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