
The Ohio State University
Department of Economics

Econ 501.02—Prof. James Peck
Homework #2 Answers

1. Suppose that the demand for good x is given by the equation

x = 10, 000− 10px.

(a) Derive an equation for the inverse demand function, px(x).
(b) Derive formulas for the total revenue and marginal revenue functions

(as functions of x).
(c) Find the price and quantity combination that maximizes total revenue.
(d) Calculate the price elasticity of demand for the price-quantity combina-

tion you found in part (c).

Answer:
(a) The inverse demand function expresses px as a function of x (rather

than quantity as a function of price, as above). We simply solve the above
equation for px:

x = 10, 000− 10px becomes
10px = 10, 000− x, or

px = 1000− x

10
.

(b) Total revenue is price multiplied by quantity. To get total revenue as
a function of x, use the inverse demand function:

TR = pxx = (1000−
x

10
)x = 1000x− x2

10
.

Marginal revenue is the derivative of total revenue with respect to x, so

MR =
∂TR

∂x
= 1000− x

5
.

(c) To maximize total revenue, we find the value of x where marginal revenue
is zero. Setting marginal revenue equal to zero, we have

1000− x

5
= 0.

Solving, we have x = 5000, and plugging into the inverse demand function, we
have px = 500.
(d) The formula for the elasticity of demand is

εd =
dx

dpx

³px
x

´
.
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From the demand curve, x(px) = 10, 000 − 10px, we calculate dx
dpx

= −10.
Therefore, we have

εd = −10
³px
x

´
.

At the point of maximum total revenue, x = 5000 and px = 500, the elasticity
is

εd = −10
µ
500

5000

¶
= −1.

2. Suppose that the demand for wheat (measured in bushels) is given by

w = 160, 000, 000− 8000pw

where w is the number of bushels demanded and pw is the price per bushel.
(a) This year’s harvest is 120,000,000 bushels. Calculate the price elasticity

of demand at that point.
(b) If next year’s harvest were to fall below 120,000,000 bushels, would the

revenues received by wheat farmers increase or decrease?

Answer:
(a) From the demand curve, w = 160, 000, 000−8000pw, we calculate dw

dpw
=

−8000. Therefore, we have

εd =
dw

dpw

³pw
w

´
= −8000

³pw
w

´
. (1)

If this year’s harvest is 120, 000, 000, the price is derived from solving for pw
when we substitute 120, 000, 000 for w:

120, 000, 000 = 160, 000, 000− 8000pw

yields pw = 5000. (Expensive wheat! Sorry about that.) Plugging pw = 5000
and w = 120, 000, 000 into (1), we have εd = −13 .
(b) Since w = 120, 000, 000 is on the inelastic portion of the demand curve

(−1 < εd < 0), revenues are increased when the quantity is reduced and the
price is increased. To see this directly, at w = 120, 000, 000, revenues are
(120, 000, 000)(5000) = 600 billion. If we reduce the quantity to 100, 000, 000,
so that the price increases to 7500, revenues increase to 750 billion.

3. Suppose that you own a summer home on a lake in Wisconsin. Say you
rent the home out to vacationers on half of the summer weekends, and spend
the remaining summer weekends enjoying the home yourself. If the summer
rental rate on the lake in Wisconsin increases, explain why you might either
increase or reduce the number of weekends you spend in Wisconsin, depending
on the strength of the income effect vs. the substitution effect.
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Answer:
Because part of your income is derived from ownership of the summer home,

this is similar to the Reagonomics story of income effects, rather than the text-
book case. Let good x be consumption of the summer home, and lets simplify
the story by supposing there is only one other good. Denoting your endowments
as x and y, we can write your budget constraint as

pxx+ pyy = pxx+ pyy.

Now when px increases, there is a substitution effect that induces you to reduce
the number of weekends you enjoy the house. Because the price ratio increases
in absolute value, to be on the original indifference curve at the higher marginal
rate of substitution, x will decrease and y will increase. There is also an income
effect, since your purchasing power goes up when the price of the summer home
increases. Since consumption of a summer home is certainly a normal (even
luxury) good, the income effect goes in the opposite direction as the substitution
effect, causing you to increase your consumption of good x. This is because you
own the home and are therefore a net supplier of good x, so when the price goes
up you will wind up on a higher indifference curve. The overall effect could go
either way, depending on which effect is stronger.
[Note: If you did not own the home but had to pay rent whenever you

visited the lake, when px increases the substitution effect is the same as before
but the income effect would cause you to reduce your consumption of good x.
Now your purchasing power would fall as a result of the price increase, not rise.]

4. Suppose country A does not trade with the outside world, and the initial
endowment allocation in country A is Pareto optimal. Explain why everyone in
country A will benefit by opening up trade with the outside world. (You might
want to use an Edgeworth Box to figure out what the competitive equilibrium
looks like before country A opens up trade with the outside world.)

Answer:
Before country A opens up trade, the initial endowment allocation is Pareto

optimal, so there are no beneficial trades and everyone consumes his/her en-
dowment. The competitive equilibrium prices will equal everyone’s marginal
rate of substitution, which is the same for everyone. You can see this in an
Edgeworth box diagram. When trade is opened up with the outside world, as
long as prices change at all, everyone in country A will trade and be better off.
Because the budget line changes slope and cuts through each consumer’s indif-
ference curve through his/her endowment, this allows all consumers in country
A to get to a higher indifference curve.

5. Consider the following production function

x =
100KL

K + L
.
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Derive expressions for the marginal rate of technical substitution and the mar-
ginal product of labor. You answer will be a function of the inputs, K and
L.

Answer:
The marginal product of labor is computed using the quotient rule:

MPL =
∂x

∂L
=
(K + L)(100K)− (100KL)(1)

(K + L)2

=
100K2

(K + L)2
.

The marginal rate of technical substitution is given by

MRTS =
MPL
MPK

.

Since we have

MPK =
∂x

∂K
=
(K + L)(100L)− (100KL)(1)

(K + L)2

=
100L2

(K + L)2
,

the MRTS simplifies to
K2

L2
.
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