
ECON 101: Principles of Microeconomics Spring 2015

Discussion Section 10 - Solutions

QUESTION 1 (Competitive firms)

Let a firm’s TC = q2 + 16. The firm’s MC = 2q. The market demand is P = 55−Q.

(a) At what quantity is the average total cost minimized?

qBE = 4. To find it, solve for the intersection of the ATC and the MC

(b) What is the break-even price for this firm?

PBE = 8. To find it, plug the previous answer in either the ATC of the MC

(c) What is the shutdown price for this firm?

PSD = 0. To find it, solve for the intersection of the AVC and the MC

(d) What is the long run equilibrium number of firms in this market?

First assume that in the long run proffits are exactly equal to zero, so P = PBE

then Q = 64, since each firm produces qBE = 4 and Q = Nq because all firms

have the same cost function. Therefore, the number of firms, N, is equal to

11.75. This could be the answer, unless you are not allowed to have fractional

number of firms. in this case, choose 11 as answer. In this situation, when

there are 11 firms, each receive a positive, but small, profit, and if the 12th

firm enters, they all will receive negative profits, so in the LR the 12th firm

does not enter.

(e) Suppose there are N firms in this market, what is the short run equilibrium? For what

values of N will firms make positive profits, what values will they make negative profits?

The individual supply is qS = P/2, if there are N firms, the aggregated supply

will be QS = N P
2
, by making supply equal to demand, you find that the

equilibirum price is P ∗
N = 2(55)

N+2
and the equilibirum quantity Q∗

N = N
N+2

(55).

Therefore the quantity produced by each firm in equilibirum (given that there

are N firms in the market) is: q∗N = 55
N+2

By pluggin the latter in the profit function:

π∗
N = 2

(
55

N + 2

)(
55

N + 2

)
−
(

55

N + 2

)2

− 16 =

(
55

N + 2

)2

− 16

So π∗
N ≥ 0 if and only if N ≤ 47

3

QUESTION 2 (Short vs. long run)

In a perfectly competitive industry, all the potential firms are identical with the following

total cost curve and marginal cost curve for a representative firm:

TC = 2q2 + 4q + 8, MC = 4q + 4.

The market demand curve is given by the equation: P = 28–Q
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(a) If there are only 2 firms in the market in the short run, what is the short-run equilibrium

quantity (QSR) in this market?

QS = P/2− 2, then P ∗ = 20, Q∗
SR = 8

(b) What are the short-run profits (π) for a firm in this market if there are only 2 firms?

At a price of 20, each firm produces q∗SR = 4 so its profits are:

π∗ = (20)(4)− 2(4)2 − 4(4)− 8 = 24

(c) What is the long-run equilibrium price when firms are allowed to freely enter or exit?

In the LR, π∗
LR = 0, so P = PBE which is given by

2qBE + 4 +
8

qBE

= 4qBE + 4 ⇒ qBE = 2, andPBE = 12

(d) What is the long-run number of firms in this industry?

At a price of 12, the quantity demanded is Q∗
LR = 28− 12 = 16, since each firm

produces 2 units, there must be 8 firms.

QUESTION 3 (Marginal and average variable cost)

Suppose that a perfectly competitive firm finds that its MC when it produces the tenth unit

of output is equal to $4. The firm’s AVC when it produces 10 units of output is greater than

when it produces 9 units of output. Which of the following statements is true about the AVC

for this firm when it produces 10 units of output?

- It is less than $4 per unit of output

- It is greater than $4 per unit of output

- It is equal to $4 per unit of output

- There is not enough information to answer this question

In order for the AVC to increase, it must be the case that it is below the marginal,

remember the grades analogy, your average grows, any time your new grade, the

marginal grade, is above the average. QUESTION 4 (Monopoly - a bit harder)

Apple was a monopolist of touch-screen smartphones for a while, suppose, they knew that

the demand for them would be given by P = 300− 0.5Q. What was the quantity and price in

equilibrium if Apple’s total cost was TC = 0.5Q2+4Q+30, 000 and marginal cost MC = Q+4?

What were Apple’s profits? Why does the law give them monopoly power (patent) at least for

a while?

The equilibirum quantity is given by Q∗ + 4 = 300−Q∗, i.e. Q∗ = 148 and to find

the price, you plug into the demand, P = 300 − 0.5(148) = 226. Apples profits are

π∗ = (226)(148)− 0.5(148)2 − 4(148)− 30, 000 = −8, 096 As you can see in this example,

the firm has negative profits even though they are a monopoly, this was due to

the enourmous fixed cost it has, as it tends to happen for firms that need a lot of

research. If the market was not a monopoly, the profits would be even smaller (i.e.

the losses would be bigger), so the law gives them monopoly power at least for a

while in order to recuperate the fixed costs, thus incentivizing innovation.
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