
Answers to Exercise 2.

2.1 Utility 1

It is not convex. We have u(1, 0) = 1 and u(0, 1) = 1, however, u(1/2, 1/2) =
5/8

2.2 Utility 2

Indifference curves are reverse L shaped. He weakly prefers less to more.
This allows his preferences to be convex since any point on a line between
two points on his indifference curve is preferred to a point on his indifference
curve. Try on your own to show algebraically that −max{.5xa+ .5xb, .5ya+
.5yb} is weakly preferred to either −max{xa, ya} or −max{xb, yb} (or both)
for any xa, xb, ya, yb ≥ 0.

2.3 Utility 3

Craig has same preferences as someone with perfect substitutes. You should
know what I.C. curves of those look like. Second part is a bit more difficult.
The indiffence curves look the same. This is due to the fact that if utility is
greater than one it will be from the LHS. If utility is less than one it is from
the RHS. Since we can break it apart like that, an individual I.C. is coming
from just one side of the min function.

2.4 Utility 4

Marc has Cobb-Douglas preferences. Anyone that has a utility that is a
monotonic transformation of his will have the same preferences. Clearly not
Donna — she prefers (.5,.5) to (1,1). Clearly not Annie — she prefers (1,1)
to (1,2). Julie and Sue both have monotonic transformations. Sue is a bit
trickier to see. Notice the xy in the denominator makes the fraction get
smaller as consumption goes up. But there is a negative sign which means
that one wants the fraction to be smaller.
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2.5 Utility 5

Rachel’s MRS equals −(y+1)/(x+2). MRS is not constant if one doubles the
amount of goods. For instance, MRS(1, 2) = −1 and MRS(2, 4) = −5/4.

2.6 Choice 1

Her preferences are perfect complements that can be represented by min{x, 3y}.
Note that at the kink we have the left expression equals the right expression,
x = 3y, or for each unit of y we consume 3 units of x. Another way to see
this is to substitute 3 for x and 1 for y and see that both expressions are
equal to 3.

2.7 Choice 2

This is a very tricky question. If you got this on your own, congratulations!
Normally one would consume at the kink which is when x+ 2y = 2x+ y or
x = y. This doesn’t happen which implies that the budget constraint runs
through the kink and coincides with the indifference curve that goes through
the bundle Sam chooses (10,20) we have x + 2y > 2x + y. This means that
his utility is 40. He can also achieve this also by buying 40/3 of each but
chooses not to. 40/3 · (p1 + p2) = p1 · 10 + p2 · 20. Since p1 = 1, we find
p2 = 1/2. This means his income is 20.

2.8 Choice 3

If Martha has utility u(x, y) = min{2x, 4y}, what is her demand for good
x? Martha will consume at the kink where 2x = 4y or x = 2y. Her budget
constraint is pxx + pyy = m Substituting in for x yields px2y + pyy = m or
y = m/(2px + py). Since x = 2y, we have x = 2m/(2px + py)

2.9 Demand

We can use the MRS method. We have MU1 = 1/(2
√
x1) and MU2 =

1/(2
√
x2). Thus, MRS = −

q
x2/x1 = −p1/p2. Hence, p2x2 = p21x1/p2. We

can substitute this into the budget constraint to arrive at p1x1+p
2
1x1/p2 = m.
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We then can solve for x1 (and use the prior equation and our soln. for x1 to
solve for x2). This arrives at

x1(p1, p2,m) =
mp2

p1(p1 + p2)
; x2(p1, p2,m) =

mp1
p2(p1 + p2)

When p1 = p2 = 1, we have x1 = x2 = m/2. Hence, the income offer curve
is a 45 degree line from the origin.

2.10 Homotheticity

We now show that u(k · x1, k · x2) =
√
kx1 +

√
kx2 =

√
k
√
x1 +

√
k
√
x2 =√

k(
√
x1 +

√
x2) =

√
ku(x1, x2). We then know that if u(x) > u(y) then√

ku(x) >
√
ku(y) (where x and y represent (x1, x2) and (y1, y2), respec-

tively). Therefore, preferences are homothetic in that if u(x) > u(y) then
u(kx) > u(ky).

2.11 Demand

Here consumption would be on the kink in the indifference curves. This is
where the left part of the kink min function equal the right part. Hence,√
x1 =

√
x2. This implies x1 = x2 (the same as perfect complements) and

the income offer curve is a straight line from the origin at 45 degrees. We
also can use this to substitute into the budget constraint to get demand

x1(p1, p2,m) =
m

p1 + p2
; x2(p1, p2,m) =

m

p1 + p2

(Advanced method could be to use a monotonic transformation of f(z) =
z2 to arrive at perfect complements, but the min function does complicate
things.)

2.12 Homotheticity

We now show that u(k·x1, k·x2) = min{
√
kx1,
√
kx2} = min{

√
k
√
x1,
√
k
√
x2} =√

kmin{√x1,√x2} =
√
ku(x1, x2). We then know that if u(x) > u(y) then√

ku(x) >
√
ku(y) (where x and y represent (x1, x2) and (y1, y2), respec-

tively). Therefore, preferences are homothetic in that if u(x) > u(y) then
u(kx) > u(ky).
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2.13 Multiple Choice questions

1.E, 2.D , 3.C, 4.C, 5.D, 6.D, 7.A, 8.C, 9.E, 10.C, 11.D, 12.D, 13.D, 14.D,
15.E, 16.B, 17.D, 18.C.
Notes on multiple choice:
2. A and B work even if utility is negative.
5. C is true since (6, 3) Â (3, 6) and (8, 3) Â (6, 3).
9. Not all quasilinear preferences are convex; however, this one is. One can
see this by drawing the indifference curves or showings

x1 + x2
2

>

√
x1 +

√
x2

2
.

The latter can be done graphically by looking at the plot of
√
x or alge-

braically (start by squaring both sides).

12. Use the monotonic transformation of f(z) = z
1

2a+b .
13. Simple calculation to show that neither envies the other. A Pareto im-
proving situation has David with (10, 10) and Aner with (8, 13).
14. Note that one such utility function is u(b, p) = b.3p.7. For instance de-
mand for beer is b = .3

.3+.7
m
pb
. Hence, pb · b = .3m.

15. Note that Bradley’s indifference curves are circles around the origin which
aren’t convex (like the others).
16. u(a) = 3 < u(b) = 5 but u(a/4) = 9/16 > u(b/4) = 1/2, so k = 1/4
works.
17. Dan is consuming 2 units of y for every one of x. Thus, for each group
(consisting of an x and two y) he pays 3 and can consume 5 of these. When
the price of y doubles, he cost goes up to 5. In order to still consume 5
groups, he needs an income of 25.
18. With the price change Exeter Dan can consume only 3 groups. For Tokyo
Dan, this costs only 3 per group, so he only needs an income of 9.
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