Principles of Economics – SQE Majors – Second Problem Set

Matthew J. Baker
I. Some introductory problems in demand and supply

Suppose that the demand for principles of economics textbooks by midshipmen is given by: 
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a) Graph this demand function and develop a general formula for the point elasticity of demand. Over what range of prices and quantities is the demand curve elastic? Over what range of prices and quantities is the demand curve inelastic?

b) Suppose that there is a fixed supply of textbooks in the USNA bookstore so that 
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. What will the equilibrium price and quantity of books sold be? What is the elasticity of demand for textbooks at the equilibrium price and quantity?

c) Suppose now that the bookstore wishes to make maximum revenue from the sale of textbooks. To maximize sales revenue, how many books should the store stock, and at what price (hint: where is the demand curve unit elastic?)

II. An introductory supply and demand problem
Suppose that the demand for crabs by local restaurants in Annapolis (in pounds) is given by 
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, while the supply of crabs by fisherman is 
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 is the price per pound.

a) If 
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, what is the equilibrium quantity and price of crabs? 

b) Suppose that, due to pollution, the crab population drops, reducing the supply of crabs, so that 
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. What is the new equilibrium price and quantity supplied of crabs? Draw a diagram showing both the old and the new supply curves and equilibrium points.

c) Suppose that due to a good economy, people experience an increase in income that results in 
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. What is the new equilibrium? Show this equilibrium and the equilibrium in a) on a graph.

III. More supply and demand
You are assigned by DoD to determine the impact of the political situation in the Middle East on the price of oil in the United States. You determine that the demand for oil in thousands of barrels in the United States is given by: 
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 denotes average income in the United States. You further determine that the supply of oil from the Middle East is given by: 
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 is a measure of the safety of the business climate in the Middle East and ranges from 0 to 10, where 0 indicates the worst situation, while 10 indicates a very safe situation. 

a) Suppose that 
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=5 (moderately safe business environment) and that 
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=25000. What is the equilibrium price and quantity of oil supplied?

b) Suppose instead that violence flares up in the region, so that 
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=0. What is the resulting impact on the price of oil? (Note: such measures of business climate are in fact available: for example, Political Risk Services, Inc. provides such measures to businesses and researchers for a fee.)

c) Suppose that the United States is concerned about high oil prices due to unreliable supplies of oil from the Middle East, and is considering sending military forces to the Middle East to improve the safety of the business climate. Suppose such a move would increase the safety of the region from 0 to 10. What is the resulting drop in the costs of oil for consumers? 

d) The president learns that you have created a nifty little model of oil prices, and wants to know what the impact of a recession on the price of oil would be. If safety in the Middle East is 
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=5, what is the result on prices and quantities of a drop in income from 
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=25000 to 
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e) Derive formulas for the elasticity of demand for oil, the elasticity of supply of oil, the elasticity of oil demand with respect to income, and the elasticity of oil supply with respect to Middle East safety. Why might a policy maker find this information useful?

IV. A last problem in supply and demand

The demand for CD players and the demand for CD’s are related; and one might expect that the demand for CD players would fall if CD’s became more expensive. Suppose that the demand for CD players is given by 
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, while the demand for CD’s is given as: 
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, where the subscript PL denotes “player” and the subscript CD denotes CD. Suppose that the supply of CD players is given by 
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 and that the supply of CDs is given by 
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a) What is the equilibrium price and quantity of CD’s and CD players demanded? Note that you have to now solve four equations simultaneously!

b) Develop a general expression for the price elasticity of demand for CD’s, and also the cross price elasticity of demand for CD’s; that is, what is the percentage change in quantity of CD’s demanded due to a change in the price of CD players? 

c) Suppose that the demand for CD players changes to 
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. What is the resulting impact on market demand and price for CD players and CD’s?
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