
Microeconomics Second Midterm Solution
Topics

I

Please state whether the following sentences are right or wrong
and why: (max. 7 lines for each)

(i) The more elastic the demand, the higher the burden of a quan-
tity tax that falls on producers. (2.5 points)

The statement is true. The higher the elasticity of demand, the greater
the percentage change in the quantity demanded due to a 1 percent price
increase (you can think that the good has good substitutes). Hence,
when a tax is imposed on the market, consumers can shift a larger
fraction of the tax burden to producers (tax shift), as they can swiftly
decrease the quantity bought of that good, avoiding the tax.
Consequently, the change in the producer surplus is higher than the
change in the consumer surplus.

(ii) India and Portugal produce the same amount of textiles, using
the same technology. However, Portugal uses relatively more
capital per unit of labor than India. (2.5 points)

The statement is true. If Portugal and India have the same technology
and produce the same amount of textiles, then they must me on the
same isoquant. However, the relative cost of labor is lower in India
than in Portugal, for which the isocost lines are steeper in the
Portuguese case. As the optimality condition of the cost minimiza-
tion problem requires the isoquant to be tangent to the isocost lines,
Portugal must be using less labor than in India.

In other words, the optimality condition implies that the marginal pro-
ductivity of the last euro spent in both inputs must be the same. As
in Portugal, wages are higher, the marginal product of labor for the
same level of output must also be higher, and so less labor is used in
production (marginal productivity is decreasing).
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II

Consider the following production function:

Q = 10K0.5L

where K represents capital and L represents labor. Assuming that
r denotes the price of capital and w the price of labor in the market,
and that w = r = 1.

(i) Without calculations characterize the cost function with re-
spect to the way costs change when the amount of output
changes. Justify briefly your answer. (1 point)

The Cost Function changes in the same direction of output. To ob-
tain more output we need to use more Capital, more Labor or both.
This is clear from the production function. Actually, since the Cost
Function is evaluated at the optimal choice of (L,K) where (in this
specific case) MRTS(L,K) = w/r we conclude that the firm will use
a higher quantity of both inputs to produce more output. Hence, costs
will increase.

(ii) Obtain the conditional factor demands for K and L for Q = 20.
(3 points)

Formalization of the problem:

min
{K,L}

rK + wL

s.t.Q=10K0.5L

First-order Conditions:

{
MRTS = w

r

Q = 10K0.5L
⇔ (...)⇔

{
L∗ (w, r,Q) = 2

(
r
w

) 1
3
(
Q
20

) 2
3

K∗ (w, r,Q) =
(
w
r

) 2
3
(
Q
20

) 2
3

For Q = 20 :{
L∗ (w, r, 20) = 2

(
r
w

) 1
3

K∗ (w, r, 20) =
(
w
r

) 2
3

Comment:
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Quite surprisingly, many students don’t know how to obtain conditional
factor demand functions. Obtaining demand curves is a basic principle
in Microeconomics. Hence, we totally expect you to know how to derive
the demand function for goods or inputs from a Cobb-Douglas, perfect
complements, perfect substitutes, quasi-linear or any other general util-
ity/production function.

Common mistakes:

• Bad First Order Conditions:{
Q = 10K0.5L

TC = rK + wL

{
MRTS(L,K) = w/r

TC = rK + wL

• say that L∗ = Q
10K0.5 and K∗ =

(
Q
10L

)2
.

• Apply monotonic transformations to Production functions and try
to use a similar automatic rule from Consumption Theory to ob-
tain demand functions for inputs.

• Obtain optimal choice and not the conditional factor demand func-
tions.

(iii) Obtain the long-run cost function. (1.5 points)

CLR (w, r,Q) = rK∗ (w, r,Q)+wL∗ (w, r,Q) = r
(w
r

) 2
3

(
Q

20

) 2
3

+2w
( r
w

) 1
3

(
Q

20

) 2
3

for w = r = 1 :

CLR (Q) = 3

(
Q

20

) 2
3

Common mistakes:

The same comments from previous question can be applied here.
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(iv) By how much the output changes when labor is decreased by
12%? Explain. (1.5 points)

∆Q = QF −QI = 10K0.50.88L− 10K0.5L = −1.2K0.5L

Or in a more elegant way prove that the elasticity of output with respect
to labor is equal to 1:

εQ,L =
∂Q

∂L

L

Q
= 10K0.5 L

10K0.5L
= 1

Hence if the firm decrease labor 12% output will decrease 12%.

III

Suppose you are the manager of a small firm in a perfectly
competitive market. There are 1000 identical firms in the market
with total cost curves given by

TC(q) = 8 + 2q + 2q2

where q represents the output produced by each firm.
(i) Assuming that the industry is in long-run equilibrium, obtain

price, quantity produced by each firm and in the market, as
well as the number of firms. (1.5 points)

Since the industry is in the long-run equilibrium we have graphically
the following relation between short-run and long run average cost and
marginal cost curves.
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Long-Run Equilibrium:

Formalization of the problem:

Min
q
LAC (q) = Min

q
SAC (q) = Min

q

8
q

+ 2 + 2q

First-order conditions:

∂LAC (q)

∂q
= 0⇔ 2− 8

q2
= 0⇔ q∗ = 2

P ∗ = LAC (q∗) = 10

n = 1000

Q∗ = n · q∗ = 2000

Common mistakes:

• Try to solve as if we were in the short-run equilibrium.

• Do not explicitly specify Q∗ and/or n.

• Say that CLR(q) = 2q + 2q2 since in the Long-Run there are no
fixed costs.

• Try to minimize C(q) and not AC(q).

(ii) Assuming demand is given by

Q = 1000− 50P

Calculate the short-run equilibrium for each firm in the mar-
ket. Obtain price, quantity produced by each firm and in the
market, as well as the number of firms. (3 points)

Short-Run Equilibrium:

Formalization of the problem of the individual firm:

Max
q
π

s.t.π≥−FC
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First-order conditions:{
P = MC (q)

P ≥ min
q
AV C (q)

⇔ qS (P ) =

{
P
4
− 1

2
, P ≥ 2

0, P < 2

Aggregate Supply:

QS (P ) =

{
250P − 500, P ≥ 2

0, P < 2

Market Equilibrium:

QS (P ) = QD (P )⇔ P ∗ = 5 > 2⇒ Q∗ = 750, n = 1000, q∗ = 0.75

Common mistakes:

• Forget to refer the shut-down condition.

• Use some supply curve from previous question without justifying.

• Use individual supply curve instead of aggregate supply curve to
obtain market equilibrium.

• Forget to refer q∗ and/or n.

(iii) What is the long-run equilibrium in the market, assuming
that the market demand is given as in (ii). Obtain price,
quantity produced by each firm and in the market, as well as
the number of firms. (1 point)

New Long Run Equilibrium:

P ∗ = 10, q∗ = 2

Q∗ = 1000− 50 (10) = 500, n =
500

2
= 250

Common mistakes:

• Says that n = 1000 or undetermined.
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• Solves as in the Short-Run and concludes that the equilibrium is
equal to (ii).

(iv) Suppose now that a tax of 1 euro is collected on each unit of
output sold in the market. Determine the impact of such a tax
in the long-run industry equilibrium, that is, on price, quantity
produced by each firm and in the market, and number of firms.
Illustrate graphically both equilibria, that is, before and after
the tax. Consider the market demand as above. (1.5 points)

New Long Run Equilibrium:

P ∗ = 10 + t = 11, q∗ = 2

Q∗ = 1000− 50 (11) = 450, n =
450

2
= 225

Common mistakes:

• Says that n = 1000 or undetermined.

• Analyzes all the problem as if we were in the Short-Run.
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• Says that the tax had an impact on the Demand Curve or both
on Supply and Demand Curves.

(v) Calculate the value of the burden of the tax that falls on con-
sumers. Explain and illustrate graphically. (1 point)

Since we are in the Long Run, the Aggregate Supply is infinitely elastic
and given by P ∗ = 11. Hence, ∆PS = 0 and all the tax burden fall on
the consumers:

Consumer’s Tax Burden:

∆CS =

(
20− 11

2

)
· 450−

(
20− 10

2

)
· 500 = 475

The graphical illustration is similar to the previous question with the
appropriate identification of the change in consumer surplus.

Common mistakes:

• Says that the tax burden is equal to the Tax Revenue.

• Forgets to represent graphically or identifies incorrectly the tax
burden on the graph. This was very common among students who
solved all previous problems as if we were in the Short-Run.
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