
Microeconomics 2nd Period Exam Solution Topics

Group I

Suppose a representative firm in a perfectly competitive, constant-cost
industry has a cost function:

TC(q) = 2q2 + 100q + 100

(a) If market demand is given by Q = 500 − P , where P denotes price,
and knowing that there are 12 firms operating in this market, obtain
the short-run equilibrium for this market. Illustrate graphically this
equilibrium. (3 points)

Firm’s problem:

max
{q}

Π = pq − (2q2 + 100q + 100) s.t. Π ≥ −FC

First-order conditions:{
∂Π
∂q

= 0

P ≥ AV C(q)
⇔

{
P = MC(q)

P ≥ minAV C(q)

From the first-order conditions we obtain the individual supply:

qs(P ) =

{
P
4
− 25, P ≥ 100

0, P < 0

Since there are 12 firms in the market, the aggregate supply is:

Qs(P ) =

{
3P − 300, P ≥ 100

0, P < 0

We may now state the short run equilibrium:

Qs(P ) = Qd(P )⇔ 3P − 300 = 500− P ⇔ (Q∗, P ∗) = (300, 200)
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Figure 1: Graphical representation of the perfectly competitive market equilibrium.

Common mistakes:

• Do not formalize the problem.

• Forget to refer the shut-down condition and say that Qs(P ) = 3P − 300.

• Use the intersection of the individual supply and the aggregate demand to
obtain the market equilibrium.

• Solve the question as if the representative firm was a monopolist (!).

• Forget graphical representation or represent the market equilibrium as one
point in the demand curve.
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(b) How much is produced by each firm and at what price? Represent
graphically the short-run equilibrium for the representative firm. (1
point)

The answer is (q∗, P ∗) = (25, 200).

Figure 2: Graphical representation of the perfectly competitive individual firm equi-
librium.

Common mistakes:

• Obtain a different price from question (a).

• Bad graphical representation. For example, drawing exactly the same graph
from question (a).
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Group II

Suppose that due to a patent McGraw is the only firm that sells Microe-
conomics books (Y) in the European and African markets.

(a) This firm needs Labor (L) and Capital (K) to produce each book ac-
cording to the following production function:

Y = K +
√
L

The prices of inputs are equal to w = 1, r = 1.

(i) Obtain the conditional factor demand functions for K and L. (1,5
points)

Firm’s problem:
min
{L,K}

rk + wL s.t.Y = K +
√
L

First Order Conditions:{
MRTS(L,K) = w

r

Y = K +
√
L

⇔

{
1

2
√
L

= w
r

Y = K +
√
L

⇔

{
L = ( r

2w
)2

K = y − r
2w

So the conditional demand functions will be given by:

L(r, w, y) =

{
y2, y ≤ r

2w

( r
2w

)2, y > r
2w

K(r, w, y) =

{
0, y ≤ r

2w

y − r
2w
, y > r

2w

Common mistakes:

• Not take into account the corner solution from the quasi-linear produc-
tion function.

• Do not formalize the problem.

• Obtain optimal choice or a function depending on output and not the
conditional factor demand functions.

• Apply monotonic transformations to Production functions and try to use
a similar automatic rule from Consumption Theory to obtain demand
functions for inputs.
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• Argue that the inputs are perfect substitutes and try to obtain condi-
tional demand functions under this assumption.

(ii) What are the optimal choices of K and L for Y = 1, and Y = 3? (1
point)

Substituting (w, r) = (1, 4) on the conditional demand functions, we obtain
(L∗, K∗) = (1, 0) for Y = 1 and (L∗, K∗) = (4, 1) for Y = 3.

Common mistake:

• Argue that one of the inputs may take negative values (!).

(b) Suppose that the European and African markets have different de-
mands directed to Microeconomics books. Specifically, the demand in
the European market is given by Y d

E = 10− P , while the demand in the
African market is given by Y d

A = 8− 2P . Assume also that the long-run
cost function is given by C = 2Y . McGraw needs your advice for its
production and pricing decisions in the following cases:

(i) Recalling that McGraw is the only firm selling in the world mar-
ket, assume that it has to charge the same unitary price both to
European and African consumers. What should be the price(s)
charged and quantity produced in the long run? Represent graph-
ically your answer.(1,5 points)

Market demand:

yd(P ) =

{
18− 3P, 0 < P ≥ 4

10− P, 4 < P ≥ 10

Inverse market demand:

p(y) =

{
10− y, 0 ≥ y < 6

6− y
3
, 6 ≥ P ≥ 18

Marginal Revenue:

MR(y) =

{
10− 2y, 0 ≥ y < 6

6− 2y
3
, 6 ≥ P ≥ 18

Firm’s problem:
max
{y}

Π = py − TC(y) s.t. Π ≥ 0
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∂Π

∂y
= 0⇔MR(y) = MC(y)⇔ 6− 2

3
y = 2⇔ y∗ = 6

Hence, the market equilibrium is (y∗A, y
∗
E) = (0, 6) and P ∗ = 4.

Figure 3: Graphical representation of the market equilibrium with a
single price monopolist.

Common mistakes:

• Bad graphical representation of the demand curve.

• Assume that the monopolist can do third order price discrimination.

• Solve the problem as if the firm could charge a different unitary price
in Europe and in Africa and then argue that the lowest optimal price
should also be charged in the other region.

• Solve the problem as if we were in a perfectly competitive market.
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(ii) The firm can charge different unitary prices to European and
African consumers. What should be the price(s) charged and
quantity produced in the long run? Represent graphically your
answer. (1,5 points)

max
{yA,yE}

Π = p(yA)ya + p(yE)yE − 2(yA + yE) s.t. Π ≥ 0

First-order conditions:

{
∂Π
∂yA

= 0
∂Π
∂yE

= 0
⇔

{
MR(yA) = MC(yA)

MR(yE) = MC(yE)
⇔

{
y∗A = 2

y∗E = 4

{
P ∗A = 3

P ∗E = 6

Figure 4: Graphical representation of the market equilibrium with a 3rd price dis-
criminating monopolist.

Common mistake:

• Say that the firm could perfectly discriminate prices in both regions or
do 2nd order price discrimination.
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(iii) The firm may sell each book at a different price. These prices
may be different between European and African consumers. What
should be the price(s) charged and quantity produced in the long
run? Represent graphically your answer. (1 point)

In this case, the firm can do perfect discrimination on prices. Firm chooses
to produce the quantity of output that satisfies MR(yA) = MC(yA) and
MR(yE) = MC(yE) but here MR(yE) = ydE = 10 − yE and MR(yA) =
ydA = 4 − yA

2
. Hence, y∗A = 4 and y∗E = 8. The firm charges the maximum

amount that the consumer is willing to pay for each book bought.

Figure 5: Graphical representation of a perfect price discriminating monopolist.

Common mistakes:

• Do not make any (!) reference to the pricing policy of the firm (very
common!) or say that P ∗ = 2.

• Bad graphical representation. For example, drawing exactly the same
graph from question (a).
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(iv) Compare quantitatively the 3 previous equilibria identifying ex-
plicitly who wins and who loses in each equilibrium.(1,5 points)

Consumer and Producer Surplus

(i) (ii) (iii)
CSA 0 1 0
CSA 18 8 0
PS 12 18 36

The firm is better with perfect price discriminating monopolist. European
consumers are better with the single price monopoly. African consumers are
better with 3rd price discrimination.

Common mistake:

• Many students just talked without making any explicit reference to the
Consumer and Producer Surplus

(c) Consider now only the European market. Suppose now that there is
free entry and exit of firms in this market. If that is the case what would
be the new long-run equilibrium? Can you determine the quantity
produced by each firm and the number of firms that would enter in
this market? If yes, how many firms we have in the market? If not,
justify why this is so. Represent graphically both equilibriums (before
and after the free entry condition). (1,5 points)

If there is free- entry and exit of firms in the European market the new long-run
equilibrium will satisfy simultaneously Π = 0 and P = MC(y). This implies
that the new long-run equilibrium is P ∗ = 2 y∗ = 8. The number of firms is
undetermined since the firm has CRTS (or constant marginal cost). Notice that
the individual firm supply is:

ysi (P ) =


0, P < 2

[0,∞), P = 2

∞, P > 2

Hence, for P ∗ = 2, the number of firms is undetermined since we cannot know
how much will be produced by the each firm.

Common mistakes:

• Solve the problem after free-entry exactly as in (b)(i).
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Figure 6: Graphical representation of both market equilibriums: before and after
free-entry of new firms.

• Most students didn’t understand why the number of firms was undetermined.
Please see answer above.

Group III

José, a Portuguese consumer, always combines 1 cup of tea with 4 spoons
of sugar. Assuming that the utility function that represents his preferences
are given by:

U(t, s) = min{4t, s}

(a) Derive José’s demand functions of tea and sugar. (2 points)

The problem can be formalized as

max
t,s

min{4t, s} s.t. ptt + pss = M
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In this case, you have perfect complements. The solution is characterized by the
following system

4t = s

ptt + pss = M

which, after some algebra (that you are supposed to do) yields

t(pt, ps,M) =
M

pt + 4ps

and

s(pt, ps,M) =
4M

pt + 4ps

José lives near a supermarket, where the price of 1 cup of tea is 0.2 and
the price of 1 spoon of sugar is 0.05. José allocates 8 of his monthly
income to the consumption of those two goods.

(b) Determine, graphically and analytically, his optimal choice.(1 point)

Plugging in M = 8, ps = 0.05 and pt = 0.2 into the demand functions, you get
t∗ = tb = 20 and s∗ = tb = 80. See Figure 7 for the graph.

Following a shortage of sugar in international markets, the supermarket
near José’s home has decided to increase the price of this commodity
to 0.2/spoon.

(c) Decompose the impact of the change in the price of sugar in substitu-
tion and income effects la Hicks. Justify analytically. (1 point)

At new prices, José will consume the following bundle: tF = 8 and sF = 32 (just
plug in the new prices in the demand functions from a). The total change in s is
therefore −48.

If the consumer is compensated such that, at new prices, he can achieve the initial
utility, his total income must satisfy,

min
{ 4M ′

pt + 4p′s
,

4M ′

pt + 4p′s

}
= 80

Solving for M ′ at new prices, you obtain M ′ = 20, so that he must be compensated
in 12 Euros. This is the compensating variation à la Hicks. The intermediate

11



Figure 7: The optimal choice.

bundle—the one José would consume if he is compensated for the price increase—
is therefore (tI , sI) = (20, 80). The change in s due to the substitution effect is
∆sSE = sI − sb = 0; and the change in s due to the income effect is ∆sIE =
sF − sI = −48.

After the price increase, José has the option to buy a client card for a
fixed fee per month, which provides him a 75 % discount on the price
of sugar.

(d) How much is José willing to pay for this card? Interpret your answer
according to the welfare measures that you have studied.(1 point)

With no card, José faces the new prices, and consumes the bundle (t, s) = (8, 32).
He gets a utility of u = 32.

If José buys the card, he faces the old prices. The maximum amount José is
willing to pay for the card corresponds to the amount that he is willing to pay to
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avoid the price increase, i.e. the amount that must be subtracted to his income,
such that, before the price increase, he can achieve the utility that he would get if
he does not buy the card. This corresponds to the Equivalent Variation concept:
the maximum amount José is willing to pay for the card is such that, at old prices,
he can achieve the final utility, that is, how much money is equivalent to the price
increase. To find this, start by solving

min
{ 4M ′

pt + 4ps
,

4M ′

pt + 4ps

}
= 32

at old prices, i.e., pt = 0.2 and ps = 0.05. This yields M ′ = 3.2. Therefore, José
is willing to pay a maximum of 8− 3.2 = 4.8 euros for the card.

Consider now that the manager of the supermarket proposes the fol-
lowing deal instead: at the cost of 1/month, the costumers can buy a
client card which allows them to buy 20 spoons of sugar for the unit
price of 0.05. Each additional spoon of sugar costs 0.20. Besides this,
the client card gives no additional advantages.

(e) Represent graphically and analytically José’s opportunity set if he de-
cides to buy the client card. (1 point)

The budget constraint in this case can be represented by{
0.2t + 0.05s = 7, if s ≤ 20
0.2t + 0.2(s− 20) + 0.05 · 20 = 7, if s > 20

If you solve for t, you get

t =

{
35− (1/4)s, if s ≤ 20
50− s, if s > 20

José’s opportunity set is therefore

t ≤
{

35− (1/4)s, if s ≤ 20
50− s, if s > 20

The graph is plotted in Figure 8.

(f) Assume that the José decides to buy the card. Obtain the optimal
solution in this case. Illustrate graphically. (1/2 points)
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Figure 8: José’s new opportunity set and optimal choice if he buys the client card.

Suppose José is in the first branch of the opportunity set. His optimal choice
would yield s > 20, which is impossible. Therefore, José must be in the second
branch. If you simplify the budget constraint in this branch, you can see that it
can be written as

0.2t + 0.2s = 10, s > 20

Therefore, to obtain the final bundle, the values that you have to plug in the
demand function are ps = pt = 0.2 and M = 10. This yields (t, s) = (10, 40).
This is illustrated in Figure 8.
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(g) Should José buy the client card in this case? Why or why not? (1/2
points)

If José does not buy the card, he faces the prices (pt, ps) = (0.2, 0.2), which allows
him to buy the bundle (t, s) = (8, 32). His utility in this case is u = 32. If he buys
the card, he is able to afford the bundle (t, s) = (10, 40), which yields a utility
level of u = 40, Obviously, he wants to buy the card.
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