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Economics 212

Section D

Midterm Exam

March 4, 2003

Please answer all questions in this exam booklet.

Student Number:

Section A: Three questions, each worth 15 marks.

Question One

Art likes to play golf, G, and enjoy beer, B, after each golf game.  Art’s utility function is given U(G, B) = Min {2G ; B}.  Prices are given by PG and PB, and Art’s income is given by M.

a) [5 marks] Derive Art’s demand functions for golf and beer.

Set 2G = B and substitute into the budget constraint PGG + PB B = M. We can get 

PGG + PB 2G = M 

Therefore G* = M / (PG+ 2PB)
B* = 2M / (PG+ 2 PB)

b) [5 marks] Suppose Art has $152 per month to spend on the two goods.  The price of a golf game is $30 and the price of a beer is $4.  How much of each good will Art consume?

Given M= 152, PB = 4 and PG =30, we can calculate G* = 4 and B* = 8.

c) [5 marks] Now suppose that Art must use a golf cart for each game played.  The cost of the cart is $20 per game.  Calculate Art’s new optimal bundle and the income and substitution effects of the increase in the price of a golf game.

The new price of a golf game is given by PG’= 30+20 = 50.

The new optimal consumption bundle is 

G’ = 152 / (50 + 2*4) = 2.62

B’ = 5.24

The income level that can just afford the original optimal bundle at the new price is 

M’ = PG’G* + PB B* = 50*4 + 4*8 = 232

G(M’, PG’) = 232 /(50+2*4) = 4

Substitution effect: 0

Income effect: -1.38

Question Two

Lawrence has 100 hours per week to divide between work and leisure, R.  Lawrence earns $30 per hour when he works.  Lawrence has a utility function over leisure and consumption expenditure, C, given by U( R, C) = 2R1/2C1/2.  the price of the consumption good is one.

a) [5 marks] Derive Lawrence’s optimal consumption bundle.
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Using the tangency condition 
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, we can get

C = 30R 

Moreover, the budget constraint is 

C + 30R = 30*100 = 3000

From these two equations we can solve for C*= 1500 and R*= 50.

Lawrence’s utility level is U(R*, C*) = 547.7

b) [5 marks] Lawrence’s boss has told Lawrence that he must work a 40-hour week or not work at all.  Draw and appropriately label the new budget constraint facing Lawrence.  Show that Lawrence is worse off because of the restriction on his hours of work.

The new budget constraint contains only 2 points: 

(R= 60; C= 1200) and (R=100; C=0). 

Lawrence’s utility under this restriction U(R=60; C= 1200) = 536.7 < 547.7

Therefore he is worse off.

c) [5 marks] Return to the optimal bundle found in part (a).  Now suppose that the government levies a lump sum tax on Lawrence in the amount of $500.  This means that Lawrence must pay the $500 regardless of the choices he makes.  If given a choice, would Lawrence prefer the lump sum tax described above or the restriction on hours described in part (b)?  Show your calculations.

The new budget constraint is 

C + 30R = 3000 – 500 = 2500

Together with the tangency condition C = 30R, we can solve for his optimal choices under the lump-sum tax, which are C = 1250 and R = 41.67.

His utility under the tax is U(41.67, 1250) = 456.45 < 536.7

Therefore he prefers the restriction on hours. 

Question Three

Consider a competitive market where demand is given by D(P) = 2,000 – 4P and supply is given by S(P) = 6p – 1,000, and P is the price of the good.

a) [5 marks] Calculate the equilibrium price and quantity in the market and the elasticity of demand at the equilibrium. 

Set D(P) = S(P). 

Solve for P* = 300 and Q* = 800.

Elasticity of demand = D’(P) * P/Q = (-4)* 300/800 = -1.5

b) [5 marks] Suppose the government levies an ad-valorem tax on the good at the rate of 10%.  Calculate the new equilibrium price and quantity in the market.  How much tax revenue does the government collect?

Substitute
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Solve for 
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= 288.46
and 
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= 317.3.

The equilibrium quantity is Q = 730.77.

Tax revenue = (
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c) [5 marks] Return to the equilibrium found in part (a).  Now suppose that the government impose a quota on the market that allows a maximum quantity supplied of 750 units.  Calculate the equilibrium price and quantity under the quota.  Would consumers prefer the quota or the tax as described in part (b)? Explain.

Now that the quantity of goods is fixed at 750, the equilibrium price is either determined on the demand curve or the supply curve. 

If the quota can be traded in a free market, then people who obtain the goods are those having the highest willingness to pay. In this case, equilibrium price is determined by the demand curve. Set D(P) = 750 and we can get P = 312.5 < 317.3. Consumers are better off under the quota since they pay less for the goods.

If quota cannot be traded in the market, then price is determined on the supply curve. Set S(P) = 750 and get P = 291.67 < 317.3. There is excess demand in the market; therefore people who could not get the good are worse off.

Section B: Three questions @ 5 marks each.
Question One

Draw and appropriately label several indifference curves for each of the following utility functions:
(a) U(X, Y) = Min {3X ; 4Y}



(b) U(X, Y) = 3X + 2Y

(a) The kink points are along the straight line Y = 3X / 4

(b) All the indifference curves have slope equal to – 1.5 

Question Two

ARod plays baseball and earns $25,000,000 per season regardless of how many games he plays.  The team owners know that there is a 20% probability that ARod will be injured and miss 20% of the team’s games.  The owners are interested in buying insurance to cover their salary payments to ARod while he is injured.  If the owners can but actuarially fair insurance to protect against this loss, how much insurance will they buy?  How much will the insurance cost?

If ARod is injured, the loss to his team will be the amount of salary ARod will be paid while he cannot play, which is 

25,000,000 * 20% = 5,000,000

Since the insurance rate is actuarially fair (20%), the team will fully insure against this loss. They will buy $5,000,000 worth of insurance, which costs them 

5,000,000 * 20% = 1,000,000

Question Three

Carla earns $3,000,000 in the first period and $1,000,000 in the second period.  The interest rate between periods is 10%.  Carla is taxed on her earnings in each period, but not on interest earned.  The tax rate is 20%.  Write Carla’s budget constraint in its future value form.  Draw and appropriately label this budget constraint.  

Her budget constraint in future value form is 
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i.e. 
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With current consumption on the horizontal axis, her budget line has a slope of –1.1. The vertical intercept is 3,440,000 and the horizontal intercept is 3,127,272. 
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