14.1 (0) Sir Plus consumes mead, and his demand function for tankards of mead is given by D(p) = 100 − p, where p is the price of mead in shillings.
(a) If the price of mead is 50 shillings per tankard, how many tankards of mead will he consume?

(b) How much gross consumer’s surplus does he get from this consumption?

(c) How much money does he spend on mead? 

(d) What is his net consumer’s surplus from mead consumption?

14.3 (0) Quasimodo consumes earplugs and other things. His utility function for earplugs x and money to spend on other goods y is given by
u(x, y) = 100x − x2/2 + y.

(a) What kind of utility function does Quasimodo have? 

(b) What is his inverse demand curve for earplugs? 

(c) If the price of earplugs is $50, how many earplugs will he consume?

(d) If the price of earplugs is $80, how many earplugs will he consume?

(e) Suppose that Quasimodo has $4,000 in total to spend a month. What is his total utility for earplugs and money to spend on other things if the price of earplugs is $50?

(f) What is his total utility for earplugs and other things if the price of earplugs is $80?

(g) Utility decreases by ____ when the price changes from $50 to $80.

(h) What is the change in (net) consumer’s surplus when the price changes
from $50 to $80?
14.7 (1) Lolita, an intelligent and charming Holstein cow, consumes only two goods, cow feed (made of ground corn and oats) and hay. Her preferences are represented by the utility function U(x, y) = x−(x2/2)+y, where x is her consumption of cow feed and y is her consumption of hay.  Lolita has been instructed in the mysteries of budgets and optimization and always maximizes her utility subject to her budget constraint. Lolita has an income of $m that she is allowed to spend as she wishes on cow feed and hay. The price of hay is always $1, and the price of cow feed will be denoted by p, where 0 < p ≤ 1.

(a) Write Lolita’s inverse demand function for cow feed. (Hint: Lolita’s utility function is quasilinear. When y is the numeraire and the price of x is p, the inverse demand function for someone with quasilinear utility f(x) + y is found by simply setting p = f’(x).) 

(b) If the price of cow feed is p and her income is m, how much hay does Lolita choose? (Hint: The money that she doesn’t spend on feed is used to buy hay.) 

(c) Plug these numbers into her utility function to find out the utility level that she enjoys at this price and this income. 

(d) Suppose that Lolita’s daily income is $3 and that the price of feed is $0.50. What bundle does she buy? ____  What bundle would she buy if the price of cow feed rose to $1? ____

(e) How much money would Lolita be willing to pay to avoid having the price of cow feed rise to $1? ____ This amount is known as the ____ variation.

(f) Suppose that the price of cow feed rose to $1. How much extra money would you have to pay Lolita to make her as well-off as she was at the old prices? ____ This amount is known as the ____
variation. Which is bigger, the compensating or the equivalent variation, or are they the same? 

(g) At the price $.50 and income $3, how much (net) consumer’s surplus is Lolita getting? 

15.0  For each demand function, find an expression for the price elasticity of demand. The answer will typically be a function of the price, p. As an example, consider the linear demand curve, D(p) = 30 − 6p. Then dD(p)/dp = −6 and p/q = p/(30 − 6p), so the price elasticity of demand is −6p/(30 − 6p).

(a) D(p) = 60 − p

(b) D(p) = a – bp

(c) D(p) = 40p−2

(d) D(p) = Ap−b

(e) D(p) = (p + 3)−2

(f) D(p) = (p + a)−b
15.2 (0) For each of the following demand curves, compute the inverse demand curve.

(a) D(p) = max{10 − 2p, 0}

(b) D(p) = 100/√p

(c) lnD(p) = 10 − 4p

(d) lnD(p) = ln20 − 2 lnp

15.9 (0) The demand function for football tickets for a typical game at a large midwestern university is D(p) = 200, 000 −10, 000p. The university has a clever and avaricious athletic director who sets his ticket prices so as to maximize revenue. The university’s football stadium holds 100,000 spectators.

(a) Write down the inverse demand function

(b) Write expressions for total revenue _____ and marginal revenue _____ as a function of the
number of tickets sold.

(c) On a graph, use blue ink to draw the inverse demand function and use red ink to draw the marginal revenue function. On your graph, also draw a vertical blue line representing the capacity of the stadium.

(d) What price will generate the maximum revenue? ____ What quantity will be sold at this price? 

(e) At this quantity, what is marginal revenue? ____  At this quantity, what is the price elasticity of demand? ____ Will the stadium be full?

(f) A series of winning seasons caused the demand curve for football tickets to shift upward. The new demand function is q(p) = 300, 000 −10, 000p. What is the new inverse demand function? 

(g) Write an expression for marginal revenue as a function of output. ____ Use red ink to draw the new demand function and use black ink to draw the new marginal revenue function.

(h) Ignoring stadium capacity, what price would generate maximum revenue? ____ What quantity would be sold at this price?

(i) As you noticed above, the quantity that would maximize total revenue given the new higher demand curve is greater than the capacity of the stadium. Clever though the athletic director is, he cannot sell seats he hasn’t got. He notices that his marginal revenue is positive for any number of seats that he sells up to the capacity of the stadium. Therefore, in order to maximize his revenue, he should sell ____ tickets at a price of ____

(j) When he does this, his marginal revenue from selling an extra seat is ____. The elasticity of demand for tickets at this price quantity combination is _____

16.1 (0) The demand for yak butter is given by 120 − 4pd and the supply is 2ps − 30, where pd is the price paid by demanders and ps is the price received by suppliers, measured in dollars per hundred pounds.
Quantities demanded and supplied are measured in hundred-pound units.

(a) On a graph, draw the demand curve (with blue ink) and the supply curve (with red ink) for yak butter.

(b) Write down the equation that you would solve to find the equilibrium price. 

(c) What is the equilibrium price of yak butter? ____ What is the equilibrium quantity? ____ Locate the equilibrium price and quantity on the graph, and label them p1 and q1.

(d) A terrible drought strikes the central Ohio steppes, traditional homeland of the yaks. The supply schedule shifts to 2ps − 60. The demand schedule remains as before. Draw the new supply schedule. Write down the equation that you would solve to find the new equilibrium price of yak butter. 

(e) The new equilibrium price is ____ and the quantity is ____.  Locate the new equilibrium price and quantity on the graph and label them p2 and q2.

(f) The government decides to relieve stricken yak butter consumers and producers by paying a subsidy of $5 per hundred pounds of yak butter to producers. If pd is the price paid by demanders for yak butter, what is the total amount received by producers for each unit they produce? ____ When the price paid by consumers is pd, how much yak butter is produced? 

(g) Write down an equation that can be solved for the equilibrium price paid by consumers, given the subsidy program. ____ What are the equilibrium price paid by consumers and the equilibrium quantity of yak butter now? 

(h) Suppose the government had paid the subsidy to consumers rather than producers. What would be the equilibrium net price paid by consumers? ____ The equilibrium quantity would be ____

16.3 (0) The demand curve for ski lessons is given by D(pD) = 100−2pD and the supply curve is given by S(pS) = 3pS.

(a) What is the equilibrium price? ____ What is the equilibrium quantity? ____.

(b) A tax of $10 per ski lesson is imposed on consumers. Write an equation that relates the price paid by demanders to the price received by suppliers. ____ Write an equation that states that supply equals
demand. ____

(c) Solve these two equations for the two unknowns pS and pD. With the $10 tax, the equilibrium price pD paid by consumers would be ____ per lesson. The total number of lessons given would be ____.

(d) A senator from a mountainous state suggests that although ski lesson consumers are rich and deserve to be taxed, ski instructors are poor and deserve a subsidy. He proposes a $6 subsidy on production while maintaining the $10 tax on consumption of ski lessons. Would this policy have
any different effects for suppliers or for demanders than a tax of $4 per lesson? 

16.11 (1) King Kanuta rules a small tropical island, Nutting Atoll, whose primary crop is coconuts. If the price of coconuts is P, then King Kanuta’s subjects will demand D(P) = 1, 200 − 100P coconuts per week
for their own use. The number of coconuts that will be supplied per week by the island’s coconut growers is S(p) = 100P.

(a) The equilibrium price of coconuts will be ____ and the equilibrium quantity supplied will be ____.

(b) One day, King Kanuta decided to tax his subjects in order to collect coconuts for the Royal Larder. The king required that every subject who consumed a coconut would have to pay a coconut to the king as a tax. Thus, if a subject wanted 5 coconuts for himself, he would have to purchase 10 coconuts and give 5 to the king. When the price that is received by the sellers is pS, how much does it cost one of the king’s subjects to get an extra coconut for himself? 

(c) When the price paid to suppliers is pS, how many coconuts will the king’s subjects demand for their own consumption? (Hint: Express pD in terms of pS and substitute into the demand function.) 

(d) Since the king consumes a coconut for every coconut consumed by the subjects, the total amount demanded by the king and his subjects is twice the amount demanded by the subjects. Therefore, when the price received by suppliers is pS, the total number of coconuts demanded per week by Kanuta and his subjects is ____.

(e) Solve for the equilibrium value of pS ____, the equilibrium total number of coconuts produced ____, and the equilibrium total number of coconuts consumed by Kanuta’s subjects ____.

(f) King Kanuta’s subjects resented paying the extra coconuts to the king, and whispers of revolution spread through the palace. Worried by the hostile atmosphere, the king changed the coconut tax. Now, the shopkeepers who sold the coconuts would be responsible for paying the tax. For every coconut sold to a consumer, the shopkeeper would have to pay one coconut to the king. This plan resulted in ____ coconuts being sold to the consumers. The shopkeepers got ____ per coconut after paying their tax to the king, and the consumers paid a price of ____ per coconut.
