Tutors will cover these problems in tutorials during the week of Aug. 29th- Sept 2nd 

2.1 (0) You have an income of $40 to spend on two commodities. Commodity 1 costs $10 per unit, and commodity 2 costs $5 per unit.

(a) Write down your budget equation. 

(b) If you spent all your income on commodity 1, how much could you
buy? 

(c) If you spent all of your income on commodity 2, how much could
you buy? Draw your budget line.
 
(d) Suppose that the price of commodity 1 falls to $5 while everything else stays the same. Write down your new budget equation. Draw your new budget line on the same graph as before.

(e) Suppose that the amount you are allowed to spend falls to $30, while the prices of both commodities remain at $5. Write down your budget equation. Draw this budget line on the same graph.

(f) On your diagram, shade in the area representing commodity bundles that you can afford with the budget in Part (e) but could not afford to buy with the budget in Part (a). Shade in the area representing commodity bundles that you could afford with the budget in Part (a) but cannot afford with the budget in Part (e).

2.2 (0) Draw a budget line for each case.

(a) p1 = 1, p2 = 1, m = 15. 

(b) p1 = 1, p2 = 2, m = 20. 

(c) p1 = 0, p2 = 1, m = 10. 

(d) p1 = p2, m = 15p1. (Hint: How much of good 1 could you afford if you spend your entire budget on good 1?)

2.3 (0) Your budget is such that if you spend your entire income, you can afford either 4 units of good x and 6 units of good y or 12 units of x and 2 units of y.

(a) Draw the budget line and mark these consumption bundles.

(b) What is the ratio of the price of x to the price of y? 

(c) If you spent all of your income on x, how much x could you buy?

(d) If you spent all of your income on y, how much y could you buy?

(e) Write a budget equation that gives you this budget line, where the price of x is 1. 

(f) Write another budget equation that gives you the same budget line, but where the price of x is 3. 

2.4 (1) Murphy was consuming 100 units of X and 50 units of Y. The price of X rose from 2 to 3. The price of Y remained at 4.

(a) How much would Murphy’s income have to rise so that he can still exactly afford 100 units of X and 50 units of Y ? 

2.5 (1) If Amy spent her entire allowance, she could afford 8 candy bars and 8 comic books a week. She could also just afford 10 candy bars and 4 comic books a week. The price of a candy bar is 50 cents. Draw her budget line in the box below. What is Amy’s weekly allowance? 

3.1 (0) Charlie likes both apples and bananas. He consumes nothing else.  The consumption bundle where Charlie consumes xA bushels of apples per year and xB bushels of bananas per year is written as (xA, xB). Last year, Charlie consumed 20 bushels of apples and 5 bushels of bananas. It happens that the set of consumption bundles (xA, xB) such that Charlie is indifferent between (xA, xB) and (20, 5) is the set of all bundles such that xB = 100/xA. The set of bundles (xA, xB) such that Charlie is just indifferent between (xA, xB) and the bundle (10, 15) is the set of bundles such that xB = 150/xA.

(a) Plot several points that lie on the indifference curve that passes through the point (20, 5), and sketch this curve. Do the same for the indifference curve passing through the point (10, 15).

(b) Shade in the set of commodity bundles that Charlie weakly prefers to the bundle (10, 15). Shade in the set of commodity bundles such that Charlie weakly prefers (20, 5) to these bundles.

For each of the following statements about Charlie’s preferences, write
“true” or “false.”

(c) (30, 5) ~ (10, 15)

(d) (10, 15) > (20, 5) 

(e) (20, 5) ≥ (10, 10)

(f) (24, 4) ≥ (11, 9.1)

(g) (11, 14) > (2, 49)

(h) A set is convex if for any two points in the set, the line segment between them is also in the set. Is the set of bundles that Charlie weakly prefers to (20, 5) a convex set? 

(i) Is the set of bundles that Charlie considers inferior to (20, 5) a convex set? 

(j) The slope of Charlie’s indifference curve through a point, (xA, xB), is known as his marginal ______ of ______ at that point.

(k) Remember that Charlie’s indifference curve through the point (10, 10) has the equation xB = 100/xA. Those of you who know calculus will remember that the slope of a curve is just its derivative, which in this case is −100/xA2. (If you don’t know calculus, you will have to take our word for this.) Find Charlie’s marginal rate of substitution at the point (10, 10).

(l) What is his marginal rate of substitution at the point (5, 20)? 

(m) What is his marginal rate of substitution at the point (20, 5)?

(n) Do the indifference curves you have drawn for Charlie exhibit diminishing marginal rate of substitution? 

3.2 (0) Ambrose consumes only nuts and berries. Fortunately, he likes both goods. The consumption bundle where Ambrose consumes x1 units of nuts per week and x2 units of berries per week is written as (x1, x2). The set of consumption bundles (x1, x2) such that Ambrose is indifferent between (x1, x2) and (1, 16) is the set of bundles such that x1 ≥ 0, x2 ≥ 0,
and x2 = 20 − 4x10.5. The set of bundles (x1, x2) such that (x1, x2) ~ (36, 0) is the set of bundles such that x1 ≥ 0, x2 ≥ 0 and x2 = 24−4x10.5.

(a) Plot several points that lie on the indifference curve that passes through the point (1, 16), and sketch this curve. Do the same for the indifference curve passing through the point (36, 0).

(b) Shade in the set of commodity bundles that Ambrose weakly prefers to the bundle (1, 16). Shade in the set of all commodity bundles (x1, x2) such that Ambrose weakly prefers (36, 0)
to these bundles. Is the set of bundles that Ambrose prefers to (1, 16) a convex set? 

(c) What is the slope of Ambrose’s indifference curve at the point (9, 8)?
(Hint: Recall from calculus the way to calculate the slope of a curve. If you don’t know calculus, you will have to draw your diagram carefully and estimate the slope.)

(d) What is the slope of his indifference curve at the point (4, 12)?

(e) What is the slope of his indifference curve at the point (9, 12)? at the point (4, 16)? 

(f) Do the indifference curves you have drawn for Ambrose exhibit diminishing marginal rate of substitution? 

(g) Does Ambrose have convex preferences? 

3.3 (0) Shirley Sixpack is in the habit of drinking beer each evening while watching “The Best of Bowlerama” on TV. She has a strong thumb and a big refrigerator, so she doesn’t care about the size of the cans that beer comes in, she only cares about how much beer she has.

(a) Draw some of Shirley’s indifference curves between 16-ounce cans and 8-ounce cans of beer.

(b) Lorraine Quiche likes to have a beer while she watches “Masterpiece Theatre.” She only allows herself an 8-ounce glass of beer at any one time. Since her cat doesn’t like beer and she hates stale beer, if there is more than 8 ounces in the can she pours the excess into the sink. (She has no moral scruples about wasting beer.) Draw some of Lorraine’s indifference curves.

3.4 (0) Elmo finds himself at a Coke machine on a hot and dusty Sunday.  The Coke machine requires exact change—two quarters and a dime. No other combination of coins will make anything come out of the machine. No stores are open; no one is in sight. Elmo is so thirsty that the only thing he cares about is how many soft drinks he will be able to buy with the change in his pocket; the more he can buy, the better. While Elmo searches his pockets, your task is to draw some indifference curves that describe Elmo’s preferences about what he finds.

(a) If Elmo has 2 quarters and a dime in his pockets, he can buy 1 soft drink. How many soft drinks can he buy if he has 4 quarters and 2 dimes?

(b) Shade in the area on a graph consisting of all combinations of quarters and dimes that Elmo thinks are just indifferent to having 2 quarters and 1 dime. (Imagine that it is possible for Elmo to have fractions of quarters or of dimes, but, of course, they would be useless in the machine.) Shade in the area consisting of all combinations that Elmo thinks are just indifferent to having 4 quarters and 2 dimes. 

(c) Does Elmo have convex preferences between dimes and quarters?

(d) Does Elmo always prefer more of both kinds of money to less? 

(e) Does Elmo have a bliss point?

(f) If Elmo had arrived at the Coke machine on a Saturday, the drugstore across the street would have been open. This drugstore has a soda fountain that will sell you as much Coke as you want at a price of 4 cents an ounce. The salesperson will take any combination of dimes and quarters
in payment. Suppose that Elmo plans to spend all of the money in his pocket on Coke at the drugstore on Saturday. On a graph above, draw one or two of Elmo’s indifference curves between quarters and dimes in his pocket. (For simplicity, draw your graph as if Elmo’s fractional quarters and fractional dimes are accepted at the corresponding fraction of their value.) Describe these new indifference curves in words. 

3.5 (0) Randy Ratpack hates studying both economics and history. The more time he spends studying either subject, the less happy he is. But Randy has strictly convex preferences.

(a) Sketch an indifference curve for Randy where the two commodities are hours per week spent studying economics and hours per week spent studying history. Will the slope of an indifference curve be positive or negative?

(b) Do Randy’s indifference curves get steeper or flatter as you move from left to right along one of them?

4.1 (0) Charlie consumes apples and bananas.  In this problem we give you enough information so you can find all of Charlie’s indifference curves. We do this by telling you that Charlie’s utility function happens to be U(xA, xB) = xAxB.

(a) Charlie has 40 apples and 5 bananas. Charlie’s utility for the bundle (40, 5) is U(40, 5) =____. The indifference curve through (40, 5) includes all commodity bundles (xA, xB) such that xAxB = ____. So the indifference curve through (40, 5) has the equation xB = ____. Draw the indifference curve showing all of the bundles that Charlie likes exactly as well as the bundle (40, 5).

(b) Donna offers to give Charlie 15 bananas if he will give her 25 apples.  Would Charlie have a bundle that he likes better than (40, 5) if he makes this trade?  What is the largest number of apples that Donna could demand from Charlie in return for 15 bananas if she expects him to
be willing to trade or at least indifferent about trading? 30. (Hint: If Donna gives Charlie 15 bananas, he will have a total of 20 bananas. If he has 20 bananas, how many apples does he need in order to be as well-off as he would be without trade?)

4.2 (0) Ambrose continues to thrive on nuts and berries. Previously we looked at two of his indifference curves. One indifference curve had the equation x2 = 20 – 4x10.5, and another indifference curve had the equation x2 = 24 − 4x10.5, where x1 is his consumption of nuts and x2 is his consumption of berries. Now it can be told that Ambrose has quasilinear utility. In fact, his preferences can be represented by the utility function U(x1, x2) = 4x10.5+ x2.

(a) Ambrose originally consumed 9 units of nuts and 10 units of berries. His consumption of nuts is reduced to 4 units, but he is given enough berries so that he is just as well-off as he was before. After the change, how many units of berries does Ambrose consume?

(b) On a graph, indicate Ambrose’s original consumption and sketch an indifference curve passing through this point. As you can verify, Ambrose is indifferent between the bundle (9,10) and the bundle (25,2).  If you doubled the amount of each good in each bundle, you would have bundles (18,20) and (50,4). Are these two bundles on the same indifference curve? (Hint: How do you check whether two bundles are indifferent when you know the utility function?)

(c) What is Ambrose’s marginal rate of substitution, MRS(x1, x2), when he is consuming the bundle (9, 10)? (Give a numerical answer.)  What is Ambrose’s marginal rate of substitution when he is consuming the bundle (9, 20)?

(d) We can write a general expression for Ambrose’s marginal rate of substitution when he is consuming commodity bundle (x1, x2). This is MRS(x1, x2) = −2/x10.5. Although we always write MRS(x1, x2) as a function of the two variables, x1 and x2, we see that Ambrose’s utility function has the special property that his marginal rate of substitution does not change when the variable x2 changes.

4.3 (0) Burt’s utility function is U(x1, x2) = (x1 +2)(x2 +6), where x1 is the number of cookies and x2 is the number of glasses of milk that he consumes. 

(a) What is the slope of Burt’s indifference curve at the point where he is consuming the bundle (4, 6)? Draw a line with this slope through the point (4, 6). (Try to make this graph fairly neat and precise, since details will matter.) The line you just drew is the tangent line to the consumer’s indifference curve at the point (4, 6). 

(b) The indifference curve through the point (4, 6) passes through the points (___ ,0), (7, ___), and (2, ___ ). Sketch in this indifference curve. Incidentally, the equation for Burt’s indifference curve through the point (4, 6) is x2 = ____.

(c) Burt currently has the bundle (4, 6). Ernie offers to give Burt 9 glasses of milk if Burt will give Ernie 3 cookies. If Burt makes this trade, he would have the bundle (1, 15). Burt refuses to trade. Was this a wise decision? Mark the bundle (1, 15) on your graph.

(d) Ernie says to Burt, “Burt, your marginal rate of substitution is −2. That means that an extra cookie is worth only twice as much to you as an extra glass of milk. I offered to give you 3 glasses of milk for every cookie you give me. If I offer to give you more than your marginal rate
of substitution, then you should want to trade with me.” Burt replies, “Ernie, you are right that my marginal rate of substitution is −2. That means that I am willing to make small trades where I get more than 2 glasses of milk for every cookie I give you, but 9 glasses of milk for 3 cookies is too big a trade. My indifference curves are not straight lines, you see.” Would Burt be willing to give up 1 cookie for 3 glasses of milk? Would Burt object to giving up 2 cookies for 6 glasses of milk?

(e) On your graph, draw a line with slope −3 through the point (4, 6). This line shows all of the bundles that Burt can achieve by trading cookies for milk (or milk for cookies) at the rate of 1 cookie for every 3 glasses of milk. Only a segment of this line represents trades that make Burt better off than he was without trade. Label this line segment on your graph AB.

4.4 (0) Phil Rupp’s utility function is U(x, y) =max{x, 2y}.

(a) On a grap, draw and label the line whose equation is x = 10. Also draw and label the line whose equation is 2y = 10. 

(b) If x = 10 and 2y < 10, then U(x, y) = 10. If x < 10 and 2y = 10, then U(x, y) = 10.

(c) Now use red ink to sketch in the indifference curve along which U(x, y) = 10. Does Phil have convex preferences? 

4.5 (0) As you may recall, Nancy Lerner is taking Professor Stern’s economics course. She will take two examinations in the course, and her score for the course is the minimum of the scores that she gets on the two exams. Nancy wants to get the highest possible score for the course.

(a) Write a utility function that represents Nancy’s preferences over alternative combinations of test scores x1 and x2 on tests 1 and 2 respectively. 

