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Section 1. Differentiation  
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Section 2. Integration  
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Section 3. Applications   

3. 1. Suppose that Thomas has $1000 to spend on two commodities, x and y, where x costs $20 

per unit and y cost $10 per unit. The utility the consumer derived from the consumption of 

x and y is given by ( ) 3 2,U x y x y= .  

a. Please write the Lagrange equation. （5） 

b. Please derive the first order conditions of the Lagrange equation. （10） 

c. How many units of each commodity should the consumer buy to maximize his utility（10） 
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3. 2. Consider a two-product firm faces the following demand functions 
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where 1Q  and 2Q  are consumers’ demands for product 1 and product 2 respectively, and 

1P  and 2P  are prices for product 1 and product 2 being charged respectively. Suppose that 

the firm faces the cost function 

 2 2

1 2 10C Q Q= + +  

a. Please write the firm’s profit function in terms of 1P  and 2P .（5） 

b. Please derive the first order conditions of the firm’s profit function. （10） 

c. Please find the prices, 1P  and 2P , and the output levels, 1Q  and 2Q , which maximize 

the firm’s profit. （5） 

d. Please find the maximum profit, given your answer from the previous question. （5） 
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Part I Multiple choice: Pick the best option (4 points each, 60 points total) 

1. (     ) The most fundamental notion in economics is 
 A. competition. B. choice. C. price. D. scarcity. E. production. 
2. (     ) You are right to major in economics, but you might be wrong when everybody does 
so. This is an example of 
 A. ceteris paribus. B. post hoc fallacy. C. fallacy of division. D. fallacy of 
composition. E. false cause. 
3. (     ) In which of the following cases are you not sure about the change in equilibrium 
price? 
 A. Demand and Supply both increase.  B. Demand increases.  C. Supply 
increases but demand decreases.  D. Demand increases but supply decreases. E.
 Supply decreases. 
4. (     ) Students currently taking this test are here because 
 A. their opportunity cost of doing so is identical. B. their benefit of doing so is 
identical.  C. their benefit exceeds their opportunity cost of doing so. D. their benefit of 
doing so exceeds the test fee.  E. their opportunity cost of doing so is highest among all other 
alternatives they have. 
5. (     ) Mr. Wang finds his expenditure on gas rising when its price goes up. This means 
 A. that gas is a normal good for him.  B. that gas is an inferior good for him. C.
 that he usually consumes a lot of gas.  D. that his demand is elastic. E. that his 
demand is inelastic. 
6. (     ) The efficiency of a market is achieved when 
 A. the marginal benefit is highest. B. the marginal cost is lowest. C. the marginal 
benefit is equal to the marginal cost. D. the marginal benefit is higher than the marginal cost.
 E. the marginal benefit is lower than the marginal cost. 
7. (     ) Which one below about the economic effect of the tax is incorrect? 
 A. How tax burden is distributed depends crucially on elasticities.  B. Its economic 
effect has nothing to do with who pays the tax. C. The government is able to control the tax 
incidence. D. Mostly the efficiency is undermined. E. Two prices emerge when a tax is 
imposed. 
8. (     ) It is taken in economics to be the incentive of the consumer’s behavior to 
 A. make as much money as possible.  B. save as much money as possible.  C.
 be as happy as possible.  D. spend as much as possible. E. borrow as much as 
possible. 
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9. (     ) When your professor says that the marginal cost increases, she doesn’t mean that 
 A. the total cost increases.  B. the output increases. C. the technology is fixed.
 D. the input prices are constant.  E. only the amount of one input is changing. 
10. (     ) In the short run equilibrium of a perfectly competitive market, firms 
 A. could make profit.  B. earn zero profit. C. are using all their capacities. 
 D. could go out of business.  E. compete by setting low prices. 
11. (     ) If a monopolist is able to price discriminate, then 
 A. efficiency could be improved.  B. equilibrium quantity could increase. C.
 higher profit could be made.  D. All of A, B, and C.  E. Neither of A, B, and C. 
12. (     ) An oligopolistic firm’s decision-making is different from that of a competitive firm 
in that 
 A. its production is constrained by the technology.  B. it has to take the price as 
given. C. it has to consider other firms’ decisions.  D. there is only long-run decision to 
make. E. it takes more risk in general. 
13. (     ) Which of the following items is not included in GDP? 
 A. A sold movie ticket. B. Exporting intermediate goods. C. The transaction of 
stock.  D. Importing final goods. E. The wages of public employees. 
14. (     ) At full employment, 
 A. there is no cyclical unemployment. B. there is no unemployment.  C. the labor 
force participation rate is 100%. D. there is no structural unemployment. E. the economy is 
in expansion. 
15. (     ) If the central bank conducts an open market sale of securities, what will happen 
according to the classical view? 
 A. Interest rate goes up. B. Short-run aggregate demand decreases.  C. Short-run 
real GDP decreases.  D. Price level falls. E. All of the above. 

Part II  Essays (40 points total) 

1. Provide a definition to each of the following terms in economics: A. opportunity cost.
 B. price elasticity of demand. C. preference. D. production function. E.
 externalities. F. market equilibrium. (3 points for each) 
2. Describe how in economics the market demand and supply are constructed based on decisions 
made by related economic entities in a perfectly competitive market. How these decisions are 
modeled and explained and how market equilibrium is determined by demand and supply? Use 
graphs if you think necessary. (22 points) 


