6.3 (0) Our thoughts return to Ambrose and his nuts and berries. Ambrose’s utility function is U(x1, x2) = 4x11/2+ x2, where x1 is his consumption of nuts and x2 is his consumption of berries.

(a) Let us find his demand function for nuts. The slope of Ambrose’s indifference curve at (x1, x2) is ____
Setting this slope equal to the slope of the budget line, you can solve for x1 without even using the budget equation. The solution is x1 =

(b) Let us find his demand for berries. Now we need the budget equation.  In Part (a), you solved for the amount of x1 that he will demand. The budget equation tells us that p1x1 + p2x2 = M. Plug the solution that you found for x1 into the budget equation and solve for x2 as a function of income and prices. The answer is x2 = ____

(c) When we visited Ambrose in Chapter 5, we looked at a “boundary solution,” where Ambrose consumed only nuts and no berries. In that example, p1 = 1, p2 = 2, and M = 9. If you plug these numbers into the formulas we found in Parts (a) and (b), you find x1 =____ , and x2 = ____ . Since we get a negative solution for x2, it must be that the budget line x1 +2x2 = 9 is not tangent to an indifference curve when x2 ≥ 0. The best that Ambrose can do with this budget is to spend all of his income on nuts. Looking at the formulas, we see that at the prices p1 = 1 and p2 = 2, Ambrose will demand a positive amount of both goods if and only if M > ____.

6.4 (0) Donald Fribble is a stamp collector. The only things other than stamps that Fribble consumes are Hostess Twinkies. It turns out that Fribble’s preferences are represented by the utility function u(s, t) =
s + ln t where s is the number of stamps he collects and t is the number of Twinkies he consumes. The price of stamps is ps and the price of Twinkies is pt. Donald’s income is m. 

(a) Write an expression that says that the ratio of Fribble’s marginal utility for Twinkies to his marginal utility for stamps is equal to the ratio of the price of Twinkies to the price of stamps. (Hint: The derivative of ln t with respect to t is 1/t, and the derivative of s with respect to s is 1.)

(b) You can use the equation you found in the last part to show that if he buys both goods, Donald’s demand function for Twinkies depends only on the price ratio and not on his income. Donald’s demand function for Twinkies is ____

(c) Notice that for this special utility function, if Fribble buys both goods, then the total amount of money that he spends on Twinkies has the peculiar property that it depends on only one of the three variables m, pt, and ps, namely the variable ____. (Hint: The amount of money that he spends on Twinkies is ptt(ps, pt,m).)

(d) Since there are only two goods, any money that is not spent on Twinkies must be spent on stamps. Use the budget equation and Donald’s demand function for Twinkies to find an expression for the number of stamps he will buy if his income is m, the price of stamps is ps and the price of Twinkies is pt. ____

(e) The expression you just wrote down is negative if m < ps . Surely it makes no sense for him to be demanding negative amounts of postage stamps. If m < ps, what would Fribble’s demand for postage stamps be?  ____ What would his demand for Twinkies be? ____  (Hint: Recall the discussion of boundary optimum.)

(f) Donald’s wife complains that whenever Donald gets an extra dollar, he always spends it all on stamps. Is she right? (Assume that m > ps.)

(g) Suppose that the price of Twinkies is $2 and the price of stamps is $1.  On a graph, draw Fribble’s Engel curve for Twinkies in red ink and his Engel curve for stamps in blue ink. (Hint: First draw the Engel curves for incomes greater than $1, then draw them for incomes less than $1.)

6.9 (0) Perhaps after all of the problems with imaginary people and places, you would like to try a problem based on actual fact. The U.S. government’s Bureau of Labor Statistics periodically makes studies of family budgets and uses the results to compile the consumer price index.  These budget studies and a wealth of other interesting economic data can be found in the annually published Handbook of Labor Statistics. The tables below report total current consumption expenditures and expenditures on certain major categories of goods for 5 different income groups in the United States in 1961. People within each of these groups all had similar incomes. Group A is the lowest income group and Group E is the highest.
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(a) Complete Table 6.2.

(b) Which of these goods are normal goods? 

(c) Which of these goods satisfy your textbook’s definition of luxury goods at most income levels? 

(d) Which of these goods satisfy your textbook’s definition of necessity goods at most income levels? 

(e) On a graph, use the information from Table 6.1 to draw “Engel curves.” (Use total expenditure on current consumption as income for purposes of drawing this curve.) Use red ink to draw the Engel curve for food prepared at home. Use blue ink to draw an Engel curve for food away from home. Use pencil to draw an Engel curve for clothing. How does the shape of an Engel curve for a luxury differ from the shape of an Engel curve for a necessity? 

6.10 (0) Percy consumes cakes and ale. His demand function for cakes is qc = m − 30pc + 20pa, where m is his income, pa is the price of ale, pc is the price of cakes, and qc is his consumption of cakes. Percy’s income is $100, and the price of ale is $1 per unit.

(a) Is ale a substitute for cakes or a complement? Explain. 

(b) Write an equation for Percy’s demand function for cakes where income and the price of ale are held fixed at $100 and $1.

(c) Write an equation for Percy’s inverse demand function for cakes where income is $100 and the price of ale remains at $1  At what price would Percy buy 30 cakes? ___ Use blue ink to draw Percy’s inverse demand curve for cakes.

(d) Suppose that the price of ale rises to $2.50 per unit and remains there. Write an equation for Percy’s inverse demand for cakes.  Use red ink to draw in Percy’s new inverse demand curve for cakes.

6.12 (2) As you may remember, Nancy Lerner is taking an economics course in which her overall score is the minimum of the number of correct answers she gets on two examinations. For the first exam, each correct answer costs Nancy 10 minutes of study time. For the second exam, each correct answer costs her 20 minutes of study time. In the last chapter, you found the best way for her to allocate 1200 minutes between the two exams. Some people in Nancy’s class learn faster and some learn slower
than Nancy. Some people will choose to study more than she does, and some will choose to study less than she does. In this section, we will find a general solution for a person’s choice of study times and exam scores as a function of the time costs of improving one’s score.

(a) Suppose that if a student does not study for an examination, he or she gets no correct answers. Every answer that the student gets right on the first examination costs P1 minutes of studying for the first exam.  Every answer that he or she gets right on the second examination costs P2 minutes of studying for the second exam. Suppose that this student spends a total of M minutes studying for the two exams and allocates the time between the two exams in the most efficient possible way. Will the student have the same number of correct answers on both exams? Write a general formula for this student’s overall score for the course as a function of the three variables, P1, P2, and M: S =____  If this student wants to get an overall score of S, with the smallest possible total amount of studying, this student must spend ____  minutes studying for the first exam and ____ studying for the second exam.

(b) Suppose that a student has the utility function U(S,M) = S − 0.5A*M2, where S is the student’s overall score for the course, M is the number of minutes the student spends studying, and A is a variable that reflects how much the student dislikes studying. In Part (a) of this problem, you found that a student who studies for M minutes and allocates this time wisely between the two exams will get an overall score of S = M/(P1+P2).  Substitute M/(P1+P2) for S in the utility function and then differentiate with
respect to M to find the amount of study time, M, that maximizes the student’s utility. M = ____ Your answer will be a function of the variables P1, P2, and A. If the student chooses the utility-maximizing
amount of study time and allocates it wisely between the two exams, he or she will have an overall score for the course of S = ____

(c) Nancy Lerner has a utility function like the one presented above. She chose the utility-maximizing amount of study time for herself. For Nancy, P1 = 10 and P2 = 20. She spent a total of M = 1, 200 minutes studying for the two exams. This gives us enough information to solve for the variable A in Nancy’s utility function. In fact, for Nancy, A = ____

(d) Ed Fungus is a student in Nancy’s class. Ed’s utility function is just like Nancy’s, with the same value of A. But Ed learns more slowly than Nancy. In fact it takes Ed exactly twice as long to learn anything as it
takes Nancy, so that for him, P1 = 20 and P2 = 40. Ed also chooses his amount of study time so as to maximize his utility. Find the ratio of the amount of time Ed spends studying to the amount of time Nancy spends studying ____Will his score for the course be greater than half, equal to half, or less than half of Nancy’s? 

8.1 (0) Gentle Charlie, vegetarian that he is, continues to consume apples and bananas. His utility function is U(xA, xB) = xAxB. The price of apples is $1, the price of bananas is $2, and Charlie’s income is $40 a day. The price of bananas suddenly falls to $1.

(a) Before the price change, Charlie consumed ____ apples and ____ bananas per day. On a graph, use black ink to draw Charlie’s original budget line and put the label A on his chosen consumption bundle.

(b) If, after the price change, Charlie’s income had changed so that he could exactly afford his old consumption bundle, his new income would have been ____. With this income and the new prices, Charlie would consume ____ apples and ____ bananas. Use red ink to draw the budget line corresponding to this income and these prices. Label the bundle that Charlie would choose at this income and the new prices with the letter B.

(c) Does the substitution effect of the fall in the price of bananas make him buy more bananas or fewer bananas? How many more or fewer? 

(d) After the price change, Charlie actually buys ____ apples and ____ bananas. Use blue ink to draw Charlie’s actual budget line after the price change. Put the label C on the bundle that he actually
chooses after the price change. Draw 3 horizontal lines on your graph, one from A to the vertical axis, one from B to the vertical axis, and one from C to the vertical axis. Along the vertical axis, label the income effect, the substitution effect, and the total effect on the demand for bananas. Is the
blue line parallel to the red line or the black line that you drew before?

 (e) The income effect of the fall in the price of bananas on Charlie’s demand for bananas is the same as the effect of an (increase, decrease) ____ in his income of $ ____ per day. Does the income effect make him consume more bananas or fewer? ____ How many more or how many fewer? ____

(f) Does the substitution effect of the fall in the price of bananas make Charlie consume more apples or fewer? ____ How many more or fewer? ____ Does the income effect of the fall in the price of
bananas make Charlie consume more apples or fewer? ____ What is the total effect of the change in the price of bananas on the demand for apples?

8.4 (0) Maude spends all of her income on delphiniums and hollyhocks. She thinks that delphiniums and hollyhocks are perfect substitutes; one delphinium is just as good as one hollyhock. Delphiniums cost $4 a unit and hollyhocks cost $5 a unit.

(a) If the price of delphiniums decreases to $3 a unit, will Maude buy more of them? ____ What part of the change in consumption is due to the income effect and what part is due to the substitution effect?

(b) If the prices of delphiniums and hollyhocks are respectively pd = $4 and ph = $5 and if Maude has $120 to spend, draw her budget line in blue ink. Draw the highest indifference curve that she can attain in red ink, and label the point that she chooses as A.

(c) Now let the price of hollyhocks fall to $3 a unit, while the price of delphiniums does not change. Draw her new budget line in black ink.  Draw the highest indifference curve that she can now reach with red ink.  Label the point she chooses now as B.

(d) How much would Maude’s income have to be after the price of hollyhocks fell, so that she could just exactly afford her old commodity bundle A? ____

(e) When the price of hollyhocks fell to $3, what part of the change in Maude’s demand was due to the income effect and what part was due to the substitution effect?

8.6 (0) Douglas Cornfield’s demand function for good x is x(px, py,m) = 2m/5px. His income is $1,000, the price of x is $5, and the price of y is $20. If the price of x falls to $4, then his demand for x will change from ____ to ____.

(a) If his income were to change at the same time so that he could exactly afford his old commodity bundle at px = 4 and py = 20, what would his new income be? ____ What would be his demand for x at this new level of income, at prices px = 4 and py = 20? ____

(b) The substitution effect is a change in demand from ____ to ____. The income effect of the price change is a change in demand from ____ to ____.

(c) On a graph, use blue ink to draw Douglas Cornfield’s budget line before the price change. Locate the bundle he chooses at these prices on your graph and label this point A. Use black ink to draw Douglas Cornfield’s budget line after the price change. Label his consumption bundle after the change by B.

(d) On the graph above, use black ink to draw a budget line with the new prices but with an income that just allows Douglas to buy his old bundle, A. Find the bundle that he would choose with this budget line and label this bundle C.

8.7 (1) Mr. Consumer allows himself to spend $100 per month on cigarettes and ice cream. Mr. C’s preferences for cigarettes and ice cream are unaffected by the season of the year.

(a) In January, the price of cigarettes was $1 per pack, while ice cream cost $2 per pint. Faced with these prices, Mr. C bought 30 pints of ice cream and 40 packs of cigarettes. Draw Mr. C’s January budget line with blue ink and label his January consumption bundle with the letter J.

 (b) In February, Mr. C again had $100 to spend and ice cream still cost $2 per pint, but the price of cigarettes rose to $1.25 per pack. Mr. C consumed 30 pints of ice cream and 32 packs of cigarettes. Draw Mr. C’s February budget line with red ink and mark his February bundle with the letter F. The substitution effect of this price change would make him buy (less, more, the same amount of) ____ cigarettes and (less, more, the same amount of) ____ ice cream. Since this is true and the total change in his ice cream consumption was zero, it must be that the income effect of this price change on his consumption of ice cream makes him buy (more, less, the same amount of) ____ ice cream. The income
effect of this price change is like the effect of an (increase, decrease) ____ in his income. Therefore the information we have suggests that ice cream is a(n) (normal, inferior, neutral) ____ good.

(c) In March, Mr. C again had $100 to spend. Ice cream was on sale for $1 per pint. Cigarette prices, meanwhile, increased to $1.50 per pack. Draw his March budget line with black ink. Is he better off than in January, worse off, or can you not make such a comparison? ____  How does your answer to the last question change if the price of cigarettes had increased to $2 per pack?
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Table 6.2
Percentage Allocation of F:

ly Budget

Income Group A | B c D E

Food Prepared at Home | 26 | 22 21 19 13

Food Away from Home | 38 | 47 41 | 52| 61
Housing 35 | 30
Clothing 67 | 90
Transportation 78 | 1





