21.4 (0) Mary Magnolia wants to open a flower shop, the Petal Pusher, in a new mall. She has her choice of three different floor sizes, 200 square feet, 500 square feet, or 1,000 square feet. The monthly rent will be $1 a square foot. Mary estimates that if she has F square feet of floor space and sells y bouquets a month, her variable costs will be cv(y) = y2/F per month.

(a) If she has 200 square feet of floor space, write down her marginal cost function and her average cost function.  At what amount of output is average cost minimized?  At this level of output, how much is average cost? 

(b) If she has 500 square feet, write down her marginal cost function and her average cost function.
At what amount of output is average cost minimized? At this level of output, how much is average cost?

(c) If she has 1,000 square feet of floor space, write down her marginal cost function and her average cost function.  At what amount of output is average cost minimized? At this level of output, how much is average cost?

(d) On a graph, use red ink to show Mary’s average cost curve and her marginal cost curves if she has 200 square feet. Use blue ink to show her average cost curve and her marginal cost curve if she has 500 square feet. Use black ink to show her average cost curve and her marginal cost curve if she has 1,000 square feet. Label the average cost curves AC and the marginal cost curves MC.

(e) Use yellow marker to show Mary’s long-run average cost curve and her long-run marginal cost curve 
in your graph. Label them LRAC and LRMC.

21.7 (1) Touchie MacFeelie publishes comic books. The only inputs he needs are old jokes and cartoonists. His production function is Q = .1J1/2L3/4,where J is the number of old jokes used, L the number of hours of cartoonists’ labor used as inputs, and Q is the number of comic books  produced. Touchie asks his brother, Sir Francis MacFeelie, to study the long-run picture. Sir Francis, who has carefully studied the appendix to Chapter 19 in your text, prepared the following report.

(a) If all inputs are variable, and if old jokes cost $1 each and cartoonist labor costs $2 per hour, the cheapest way to produce exactly one comic book is to use _____ jokes and _____ hours of labor. (Fractional jokes are certainly allowable.)

(b) This would cost _____ dollars.

(c) Given our production function, the cheapest proportions in which to use jokes and labor are the same no matter how many comic books we print. But when we double the amount of both inputs, the number of comic books produced is multiplied by _____

21.9 (0) A competitive firm has a production function of the form Y = 2L + 5K. If w = $2 and r = $3, what will be the minimum cost of producing 10 units of output? 

25.3 (1) Banana Computer Company sells Banana computers in both the domestic and foreign markets. Because of differences in the power supplies, a Banana purchased in one market cannot be used in the other market. The demand and marginal revenue curves associated with the two markets are as follows:
Pd = 20, 000 − 20Q
Pf = 25, 000 − 50Q
MRd = 20, 000 − 40Q  w
MRf = 25, 000 − 100Q.

Banana’s production process exhibits constant returns to scale and it takes $1,000,000 to produce 100 computers.

(a) Banana’s long-run average cost function is AC(Q) = _____ and its long-run marginal cost function is MC(Q) = _____ (Hint: If there are constant returns to scale, does long-run average cost change as output changes?) Draw the average and marginal cost curves on a graph.

(b) Draw the demand curve for the domestic market in black ink and the marginal revenue curve for the domestic market in pencil. Draw the demand curve for the foreign market in red ink and the marginal revenue curve for the foreign market in blue ink.

(c) If Banana is maximizing its profits, it will sell ____ computers in the domestic market at _____ dollars each and _____ computers in the foreign market at _____ dollars each. What are Banana’s total profits? 

(d) At the profit-maximizing price and quantity, what is the price elasticity of demand in the domestic market? What is the price elasticity of demand in the foreign market? Is demand more or less elastic in the market where the higher price is charged? 

(e) Suppose that somebody figures out a wiring trick that allows a Banana computer built for either market to be costlessly converted to work in the other. (Ignore transportation costs.)  Draw the new inverse demand curve (with blue ink) and marginal revenue curve (with black ink) facing Banana.

(f) Given that costs haven’t changed, how many Banana computers should Banana sell?  What price will it charge?  How will Banana’s profits change now that it can no longer practice price discrimination?

25.5 (1) The Grand Theater is a movie house in a medium-sized college town. This theater shows unusual films and treats early-arriving movie goers to live organ music and Bugs Bunny cartoons. If the theater is open, the owners have to pay a fixed nightly amount of $500 for films, ushers, and so on, regardless of how many people come to the movie.  For simplicity, assume that if the theater is closed, its costs are zero. The nightly demand for Grand Theater movies by students is QS = 220−40PS,
where QS is the number of movie tickets demanded by students at price PS. The nightly demand for nonstudent moviegoers is QN = 140−20PN .

(a) If the Grand Theater charges a single price, PT, to everybody, then at prices between 0 and $5.50, the aggregate demand function for movie tickets is QT (PT) =_____  Over this range of prices, the
inverse demand function is then PT (QT) = _____

(b) What is the profit-maximizing number of tickets for the Grand Theater to sell if it charges one price to everybody?  At what price would this number of tickets be sold?  How much profits would the Grand make? How many tickets would be sold to students?   To nonstudents?

(c) Suppose that the cashier can accurately separate the students from the nonstudents at the door by making students show their school ID cards. Students cannot resell their tickets and nonstudents do not have access to student ID cards. Then the Grand can increase its profits by charging students and nonstudents different prices. What price will be charged to students? How many student tickets will be sold?   What price will be charged to nonstudents? How many nonstudent tickets will be sold? How much profit will the Grand Theater make? 

(d) If you know calculus, see if you can do this part. Suppose that the Grand Theater can hold only 150 people and that the manager wants to maximize profits by charging separate prices to students and
to nonstudents. If the capacity of the theater is 150 seats and QS tickets are sold to students, what is the maximum number of tickets that can be sold to nonstudents? QN =______  Write an expression for the price of nonstudent tickets as a function of the number of student tickets sold. (Hint: First find the inverse nonstudent demand function.) Write an expression for Grand Theater profits as a function of the number QS only. (Hint: Make substitutions using your previous answers.) ______
How many student tickets should the Grand sell to maximize profits? What price is charged to students? How many nonstudent tickets are sold? What price is charged to nonstudents? How much profit does the Grand make under this arrangement? 

25.6 (2) The Mall Street Journal is considering offering a new service which will send news articles to readers by email. Their market research indicates that there are two types of potential users, impecunious students and high-level executives. Let x be the number of articles that a user requests per year. The executives have an inverse demand function PE(x) = 100 − x and the students have an inverse demand function PU(x) = 80 − x. (Prices are measured in cents.) The Journal has a zero
marginal cost of sending articles via email. Draw these demand functions on a graph and label them.

(a) Suppose that the Journal can identify which users are students and which are executives. It offers each type of user a different all or nothing deal. A student can either buy access to 80 articles per year or to none at all. What is the maximum price a student will be willing to pay for access to 80 articles? 
(Hint: Recall the lesson on consumer’s surplus and the area under the demand curve.)  An executive can either buy access to 100 articles per year or to none at all. What is the maximum price an executive would be willing to pay for access to 100 articles? 

(b) Suppose that the Journal can’t tell which users are executives and which are undergraduates. Thus it can’t be sure that executives wouldn’t buy the student package if they found it to be a better deal for them.  In this case, the Journal can still offer two packages, but it will have to let the users self-select the one that is optimal for them. Suppose that it offers two packages: one that allows up to 80 articles per year the other that allows up to 100 articles per year. What’s the highest price that the
undergraduates will pay for the 80-article subscription?  

(c) What is the total value to the executives of reading 80 articles per year? (Hint: Look at the area under their demand curve and to the right of a vertical line at 80 articles.)

(d) What is the maximum price that the Journal can charge for 100 articles per year if it wants executives to prefer this deal to buying 80 articles a year at the highest price the undergraduates are willing to pay
for 80 articles? 

[bookmark: _GoBack](e) Suppose that the Mall Street Journal decides to include only 60 articles in the student package. What is the most it could charge and still get student to buy this package? 

(f) If the Mall Street Journal offers a “student package” of 60 articles at this price, how much net consumer surplus would executives get from buying the student package?
(g) What is the most that the Mall Street Journal could charge for a 100- article package and expect executives to buy this package rather than the student package? 

(h) If the number of executives in the population equals the number of students, would the Mall Street Journal make higher profits by offering a student package of 80 articles or a student package of 60 articles? 
