
1. In the long run for a competitive industry with constant costs, an increase in demand will have no
effect on market price.

True.

Ignore this question, because I cut the relevant material this semester.

2. A firm with the following production function

q = 4l + 2k

has technology that exhibits decreasing returns to scale.

False.

Let’s check, by pluging in 1 for l and 1 for k, and seeing what happens to output as we double our inputs:

q = 4(1) + 2(1) = 6
q = 4(2) + 2(2) = 12

We doubled both inputs, from 1 to 2, and output has also doubled, from 6 to 12. This production technology
exhibits constant returns to scale.
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3. The graph below depicts the cost structure for a representative firm in a competitive industry:
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According to the graph, the firm will break even at a market price of $10, and shut down in the short run
below a market price of $6.

True.

The break even price is at the minimum of the average cost curve, where it intersects marginal cost, at $10.

The shut down price is at theminimum of the average variable cost curve, where it intersects marginal cost,
at $6.

4. It is possible for a firm to be earning an economic profit, but not an accounting profit.

False.

Accounting profit is revenues minus accounting costs. Economic profit is revenues minus accounting costs
and opportunity costs. Economic profit is always lower than accounting profit.
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5. A firm should shut down production in the short run when its variable costs exceed its total revenues
at its profit-maximizing quantity.

True.

The rule is the firm should shut down in the short run when:

p < AVC(q)

If we multiply both sides by q, we get:

pq︸︷︷︸
revenues

< VC(q)

This come from the rule derived in the slides, that the profit from not producing is greater than the profit
from producing when:

π from producing < π from not producing
π(q) < −f

pq − VC(q) − f < −f
pq − VC(q) < 0

pq < VC(q)
p < AVC(q)

6. Suppose the price of copper, a mineral that requires significant mining equipment to acquire, sud-
denly rises. In the short run, Copper suppliers are likely to supply a lot more copper because their
supply is elastic.

False.

Since costs are likely to increase quickly (fromneeding to buymore equipment tominedeeper into the Earth
to producemore copper) with more output, supply is not going to be very elastic. Copper producers will not
be very sensitive to price increases, because even if they wanted to supply more output at higher prices, it
is very difficult and expensive for them to do so.

The second giveaway here is that this is the short run, when firms cannot easily respond or change their
capital and equipment. It will be hard to supply much more. In the long run, firm supply is more elastic
because it can change its scale, capital, etc.
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Short Answer (10 points each)

If applicable, show all work and clearly label all graphs.

7. Briefly explain how we derive the long run average cost curve for a firm. Draw an example graph to
demonstrate your explanation.

In the short run, they are stuck with whatever amount of capital they have. In the long run, firms can vary
all of their inputs, particularly, capital. Thus, they can choose over a wide range of short-run combinations
of labor and capital to minimize the total cost of producing a certain amount of output.

We can graph all of the possible short-run combinations of labor and capital as short-run average cost
curves, each one is a short run production technology with a certain fixed amount of capital. The long run
average cost curve is the lower overlapping regions of the short run average cost curves, as over the long
run, the firmwill always choose the amount of capital thatminimizes costs to achieve a desired output level.

8. Explain the difference between economies of scale and returns to scale.

Returns to scalearea technological relationshipbetween inputsandoutputs. Increasing/decreasing/constant
returns measures the relationship between scaling all inputs at the same rate (i.e. double both labor and
capital) and how output scales in response.

Economiesof scaleareaneconomic relationshipbetweenoutputandcosts. Increasing/decreasing/constant
returns measures the relationship between scaling output and how average cost scales in response.

9. Explain why fixed costs only exist in the short run.

In the short run, firms cannot change how much capital they have. Firms will have to pay for acquiring and
maintaining their capital regardless of whether they produce anything.

In the long run, firms can change capital. Thus, these costs that are fixed in the short run can be avoidable
in the long run: if the firm is losing money and does not want to produce, it can exit the market in the long
run by selling or abandoning its capital and going out of business.
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10. Explain the difference between a fixed cost and a sunk cost.

See the answer from the last question. In addition, a fixed cost is avoidable in the long run, because firms
can o ten sell their capital when they leave the market.

However, there are some types of fixed costs that are sunk, i.e., they cannot be recovered by reselling the
asset. A factory can be resold when a firm goes out of business (so it is fixed, but not sunk cost), but expen-
ditures on marketing or research & development were incurred fixed costs that are also sunk - there is no
way to “resell” an asset to recover some of the cost back upon exit.

11. Write a production function and draw two example isoquants that describes the following technology:
an automotive assembly plant can assemble 1 car for every combination of 4 wheels and 1 engine.

The production function is as follows:
q = min{e, 1

4
w}

Where q is number of cars (output), e is number of endinges, and w is number of wheels.

The number of cars a firm can produce is the minimum (lower number) between the number of engines it
has, and 1

4 of the number of wheels they have.

For example:

• with 1 engine and 4 wheels, the firm can produce 1 car
• with 1 engine and 5 wheels, the firm can produce 1 car
• with 2 engines and 4 wheels, the firm can produce 1 car
• with 6 engines and 12 wheels, the firm can produce 3 cars

q = 1q = 1
q = 2q = 2

0
1
2
3
4
5
6
7
8
9

10

0 1 2 3 4 5 6 7 8 9 10
Wheels

E
ng

in
es

5



Problems

Show all work. You may not earn full credit if you only write the answer, even if correct.

12. You have a firm with the following production function:

q = kl

a. In the short run, the firm has 5 units of capital. Write out the short-run production function.

Plug k = 5 into the production function:

q = 5l

b. Write down the total product, marginal product, and average product of labor for 0, 1, 2, 3, 4, and 5
workers.

Make a table:

l q = 5l MPl = q2 − q1 APl = q/l

0 0 − −
1 5 5 5
2 10 5 5
3 15 5 5
4 20 5 5
5 25 5 5

c. In the long run, the marginal products of labor and capital, respectively, are:

MPl = k
MPk = l

Suppose your firm needs to produce 1,000 units of output, the price of labor is $20, and the price of capital
is $50. Find the optimal (i.e. cost-minimizing) combination of labor and capital that produces 1,000 units.

First, recognize that at the optimum, the slope of the isoquant curve (le t) is equal to the slope of the isocost
line:
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Now we take this and plug it into the production function, which has to produce 1,000 units.

q = kl
1000 = (0.4l)l
1000 = 0.4l2

2500 = l2

50 = l

If l∗ = 50, then k∗ = 0.4(50) = 20. Thus, the cost-minimizing combination of labor and capital that
produces 1,000 units of output is 50 units of labor and 20 units of capital.
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d. What is the total cost of producing with the optimal combination?

wl + rk = C
20(50) + 50(20) = C

1000 + 1000 = C
2000 = C
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The total cost of using 20 workers and 50 units of capital at current input prices is $2,000.

e. Graph the isoquant, isocost line, and optimum on the graph above.

It will help to find the isocost line equation to graph (by solving for k):

wl + rk = C
20l + 50k = 2000

50k = 2000 − 20l
k = 40 − 0.4l

Alternatively, just calculate and graph the endpoints:

• If the firm only used capital, for $2,000 it could use 2000
50 = 40

• If the firm only used labor, for $2,000 it could use 2000
20 = 100

f. In the long run, does this production function exhibit constant, increasing, or decreasing returns to
scale?

Suppose for example, we have 1 L and 1 K:

q = (1)(1) = 1

Now we double inputs to 2 L and 2 K:

q = (2)(2) = 4

Output has quadrupled, from 1 to 4 units, when we have doubled inputs from 1 to 2 K & L, so we have in-
creasing returns to scale.

Even simpler, since this is a Cobb-Douglas function, adding the exponents

q = l1k1

leads to 1+1=2, which is greater than 1, so it is again, increasing returns to scale.
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13. Suppose you are a restaurant operating in the very competitive D.C. brunch market. You have a cost
structure as follows, where q is hundreds of meals served per day.

C(q) = 2q2 + 4q + 18
MC(q) = 4q + 4

a. Write the equations for (i) fixed costs, (ii) variable costs, (iii) average fixed costs, (iv), average variable
costs, and (v) average (total) costs.

Fixed costs are where costs don’t change with output, so any term(s) where there is no variable q in them:
18 We could also see that if q = 0:

C(q) = 2q2 + 4q + 18
C(0) = 2(0)2 + 4(0) + 18
C(0) = 18

f = 18

Variable costs change with output, so any term(s) with a variable q in them:

VC(q) = 2q2 + 4q

Average fixed costs:

AFC(q) = FC
q

= 18
q

Average variable costs:

AVC(q) = VC(q)
q

= 2q2 + 4q
q

= 2q + 4

Average (total) costs:
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AC(q) = C(q)
q

= 2q2 + 4q + 18
q

= 2q + 4 + 18
q

Alternatively, we know that:

AC(q) = AVC(q) + AFC(q)

= (2q + 4) + (18
q

)

= 2q + 4 + 18
q

b. The market price is currently $12. Calculate the profit-maximizing quantity of output.

In a perfectly competitive market, optimal quantity is where p = MR(q) = MC(q).

p = MC(q)
12 = 4q + 4
8 = 4q
2 = q∗

c. At the profit-maximizing quantity, calculate the average cost.

We know the average cost function from (a), just plug in the quantity we just found, 2.

AC(q) = 2q + 4 + 18
q

AC(2) = 2(2) + 4 + 18
(2)

AC(2) = 4 + 4 + 9
AC(2) = 17

d. At the profit-maximizing price and quantity, calculate the total profit. Should this firm stay or exit
the market in the long run?
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π = (p − AC(q))q
π = (12 − 17)2
π = (−5)2
π = −10

Since the firm is earning losses, it will want to exit in the long run.

e. Should this firm produce or shut down in the short run?

Find the shut-down price, the minimum of AVC, where AVC = MC

AVC(q) = MC(q)
2q + 4 = 4q + 4

q = 0

Plug in 0 into either MC(q) or AVC(q) to get a price of $4. This is the shut down price. Since the current
market price (12) is higher than the shut down price, the firm should not shut down in the short run, even
though it is earning losses!

f. What price would the firm need to charge in order to break even?

Find the break-even price, the minimum of AC, where AC = MC

AC(q) = MC(q)

2q + 4 + 18
q

= 4q + 4

2q + 18
q

= 4q

18
q

= 2q

18 = 2q2

9 = q2

3 = q

Thi* is the quantity where average cost is minimized. Find what this cost is by plugging in 3 into either MC
or AC:
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MC(q) = 4q + 4
MC(3) = 4(3) + 4
MC(3) = 16

At a price of $16, the firm breaks even (π = 0).

g. In the long run, what must the equilibrium market price be for this industry, and why?

For a competitive market to be in long run equilibrium, all firms must earn an economic profit of $0. The
price must be equal to average cost (the break even price) for this to happen, which again is at $16.
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Visualize this problem below:
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Long Answer (10 points each)

Please answer clearly and concisely (2-5 sentences is sufficient). If applicable, show all work and clearly
label all graphs.

14. Explain why in a market economy, a firm’s profits go to entrepreneurs and shareholders (e.g. and not
to workers, etc).

The incomes of all factors of production (wages to workers, rents to landowners, interest to capital-
ists/lendors, etc.) are costs to the firm. In order to produce, the firm must pay all of these costs to the
owners of the factors. If there are any extra revenues le tover a ter all the costs have been paid to the
factors, that is profit, which is claimed by the owners of the firm (entrepreneurs or shareholders). Owners
are the only participants in production that are not guaranteed an income, they must bear the risk of the
whole venture, and only earn an income if there is any profit.

15. Describe, as completely as you can, what the firm’s short-run supply curve looks like and what the
firm’s long-run supply curve looks like. Draw a graph. What are the main differences?

The firm’s short run supply curve is its marginal cost curve above its shut-down price (minimumof AVC). This
is because the firm earns more profits from producing unless its revenues are less than its variable costs
(p < AVC).

The firm’s long run supply curve is its marginal cost curve above its break-even price (minimum of AC). This
is because when price is less than average cost, profits are negative, and any firm earning negative profits
will want to exit over the long run.

16. Give an example of an economic rent, and how in a competitive industry, economic profits will still
fall to zero in the long run.

I will explain this in a bit more detail than is necessary to answer, because economic rents are again one of
the more difficult, yet important, concepts in economics.

If a factor of production contributes to a firm’s efficiency by lowering its costs of production, and is scarce,
that firm gains an advantage relative to other firms (lower costs, which would increase profits, in the short
run).

However, other firms will compete with one another for access to that scarce factor of production, and in
that competition, will bid up the price to hire that scarce factor. This process will ultimately raise the costs
to that firm that has bought/hired the factor of production, squeezing whatever economic profits the firm
might have gotten with it, back to zero.
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The owner of the scarce factor of production, however, will see a much higher return than was needed to
bring it into the market (its opportunity cost), and thus, gets the economic rents.

As an example, consider a landowner that has amassive deposit of oil underneath her land. An oil producer
would want to lease drilling rights or buy the land outright from the landowner, in the hopes that this will
make the oil producermore efficient (lower its costs) relative to its competitors. However, if its competitors
get wind of the knowledge that this land has oil, they also will be interested in buying the rights to the land.
Their competition over the land will raise the price of the land (or leasing it), generating economic rents for
the landowner, but ultimately raising the costs to the acquiring firm, since it has to spendmuchmoremoney
to acquire it.

Other examples of scarce economic rent-generating factors are workers with unique talents, inventors with
an exclusive patent, people with political connections, etc.

15


	Short Answer (10 points each)
	Problems
	Long Answer (10 points each)

