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Question 1

Given a firms current level of capital and labour inputs, the marginal product of labour for its
production process is equal to 3 units of output. If the marginal rate of technical substitution
between K and L is 9, what is the marginal product of capital?

Question 2

Suppose that from the last seconds you devoted to answering Question 1 on your first test you
earned 4 extra points, while from the last seconds devoted to Question 2 you earned 6 extra points.
The total number of points you earned on these two questions were 20 and 12 respectively, and
the total time that you spent on each was the same. The total number of points possible on each
problem was 40. How - if at all - should you have reallocated your time between problems?

Question 3

Consider the production function (i) f(x1, x2) = x21x
2
2 and (ii) f(x1, x2) = 4x

1/2
1 x

1/3
2 . For each

production function answer whether it exhibits constant, increasing or decreasing returns to scale?

Question 4

Suppose production processes A and B give rise to the following marginal and average total cost
curves: MCA = 12QA and ATCA = 16/QA + 6QA. In contrast, MCB = 4QB and ATCB =
240/QB + 2QB where the superscripts denote production processes A and B respectively. What is
the least costly way to produce a total of 32 units of output?

Question 5

Suppose capital and labour are perfect complements in a one to one ratio. That is, suppose that
Q = min(L,K). Currently, the wage is w = 5 and the rental rate is r = 10. What is the minimum
cost and method of producing Q = 20 units of output? Suppose the wage rises to ŵ = 20. If we
keep total cost the same, what level of output can now be produced and what method of production
(input mix) is used?
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Solutions

Question 1

The marginal rate of technical substitution is defined as:

MRS =
MPK

MPL

Given that we have that MRS = 9 and MPL = 3 that means:

MPK = MRS ×MPK = 3× 9 = 27

Question 2

In this question we can think of the time spent in each question per point gained as the MC of time
per point in each question. If we assume that the marginal cost per point is independent to the
points already gained (which means that MC is not a function of points), then it seems that Question
2 has lower MC for the whole interval of points than Question 1. Thus, the optimal strategy would
be to spent all time needed to get full points in Question 2 and then use the rest for question 1.

Otherwise, if we assume that MC depend (positively) on the points already gained, then we
should approach the questions as two different production processes with different marginal costs.
Hence, we would use our time such that our final MC’s (MCQ1 = MCQ2) are equal, across the two
questions.

Question 3

In general we have that:

1. Constant returns to scale if f(λx1, λx2) = λf(x1, x2)

2. Increasing returns to scale if f(λx1, λx2) > λf(x1, x2)

3. Decreasing returns to scale if f(λx1, λx2) < λf(x1, x2)

Thus for the first case we have:

f(λx1, λx2) = (λx1)2(λx2)2 = λ4x21x
2
2 > λx21x

2
2 = λf(x1, x2)

which is increasing returns to scale. For the second case:

f(λx1, λx2) = 4(λx1)1/2(λx2)1/3 = λ5/64x
1/2
1 x

1/3
2 < λx

1/2
1 x

1/3
2 = λf(x1, x2)

which is decreasing returns to scale.

Question 4

In order to find the minimum overall cost we need to find the combination such that MCA |QA=
MCB |QB and the total quantity should be QA + QB = QT = 32. Thus setting up the system of
two equations we have:

12QA = 4QB (1)

QA +QB = 32 (2)

From (1) and (2) we get:

12(32−QB) = 4QB ⇒ QB =
12× 32

16
= 24

thus QA = 8.
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Question 5

As we have seen before perfect complements means that they are used in fixed proportions. Here
we have a ratio of 1:1. Thus in order to produce 20 unis of output we need a pair of 20 units of the
inputs. Given that we can use the unit costs to calculate the total cost:

TC |Q=20= 5× 20 + 10× 20 = 300

To find the quantity that we can produce under the new price of labour and same costs TC = 300
we have:

TC = 20×Q+ 10×Q = 300⇒
Q = 10
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