MICROECONOMICS – Practice
1 EXCERCISE 1 – PRICE ELASTICITY OF DEMAND
1.1 Theoretical Premises
Demand function: the demand function is a relationship which associates different levels of price
with different levels of demanded quantity. Namely, the direct demand function shows the
quantity as a function of the price:
𝑄 = 𝑓(𝑃)
Price elasticity of demand: the price elasticity of demand shows the percentage variation of
demand with reference to a 1% variation of price. It is calculated in accordance with the following
formula:
𝛿𝑄 𝑃
𝜀=
𝛿𝑃 𝑄
Where

𝛿𝑄
𝛿𝑃

is the derivative of the direct demand function.

1.2 An example
With reference to these combinations of Price and Quantity, 1: (2; 3) and 2: (4; 2), determine:
1. The direct demand function and the inverse demand function (assume linear functions);
2. The price elasticity of demand with reference to both points.
1.3 How to solve the example
1. Given that the demand function is a straight line, the direct demand function is assumed to have
such an equation:
𝑄 = 𝑎 + 𝑏𝑃
Where 𝑎 is the intercept and 𝑏 is the slope. Since the demand curve usually slopes down, one
should expect 𝑏 to be a negative value.
Having said that, there are three steps to keep in mind.
Step 1 - Determination of the slope:
By using the general formula related to the determination of the slope of a straight line which joins
two points, we obtain:
∆𝑄 𝑄2 − 𝑄1 2 − 3
1
𝑏=
=
=
=−
∆𝑃 𝑃2 − 𝑃1 4 − 2
2
Step 2 – Determination of the intercept:
In order to determine the intercept of the direct demand (𝑎), we need to consider the general
equation of a linear direct demand, the previously calculated value of the slope and the
coordinates of one of the two points (possibly, the point whose coordinates are easy to handle). In
this situation we can take into consideration the first point, whose coordinates are 2 (which
substitutes for P) and 3 (which substitutes for Q):
1
3 =− 2+𝑎
2
From the previous equation, it is easy to find that:
𝑎=4
Consequently, the direct demand function is:
1

𝑄 = −2𝑃 + 4

Step 3 – Determination of the inverse demand function
In order to perform this step, one is supposed to “invert” the direct demand function, by
identifying an equation which shows P as a function of Q. Namely:
1
𝑄 = − 𝑃 + 4 ↔ 𝑃 = −2𝑄 + 8
2
2. As regards this point, it is firstly required to identify the slope of the direct demand function. In
such a situation, this is a very easy business, because the demand function is a straight line.
Namely, our slope is:
1
𝑏=−
2
That said, in order to determine 𝜀1 and 𝜀2 , it is needed to apply the formula which is fleshed out by
Paragraph 1.1. Namely:
𝛿𝑄 𝑃1
12
1
𝜀1 =
=−
=−
𝛿𝑃 𝑄1
23
3
𝛿𝑄 𝑃2
14
𝜀2 =
=−
= −1
𝛿𝑃 𝑄2
22

2 EXERCISE 2 – INDIFFERENCE CURVE
2.1 Theoretical Premises
Indifference Curve: an indifference curve is a collection of points on the (𝑋1 ; 𝑋2 ) diagram which
represent bundles of good 1 and good 2 that are associated with the same level of utility by the
utility function.

2.2 An example
Given the following utility function, 𝑈 = 𝑋1 0.25 𝑋2 0.5 , determine the equation of the indifference
curve related to a utility level 𝑈0 = 3.
2.3 How to solve the example
Considering the equation of the utility function and the level of utility, it can be found that:
3 = 𝑋1 0.25 𝑋2 0.5
This is the implicit equation of the indifference curve. In order to obtain the explicit equation, one
is supposed to show 𝑋2 as a function of 𝑋1 ; in this case:
9
𝑋2 = 0.5
𝑋1

3 EXERCISE 3 – OPTIMAL BUNDLE
3.1 Theoretical premises
The consumer’s constrained maximization problem: in this constrained maximization problem,
the objective function (the function to be maximized) is the utility function and the constraint is
represented by the budget line. This means that the consumer aims to get the highest possible

utility, given his/her limited income and the prices of good 1 and good 2. Mathematically
speaking:
max 𝑈 = 𝑓(𝑋1 ; 𝑋2 )
𝑠. 𝑡. 𝐼 = 𝑃1 𝑋1 + 𝑃2 𝑋2
Optimal bundle: the optimal bundle consists of the quantities 𝑋1𝑑 and 𝑋2𝑑 which are identified as
the solution of the previous constrained maximization problem. Form a geometrical point of view,
the optimal bundle is represented by the point of tangency between the budget line and the
highest indifference curve which touches the budget line. As such, the optimal bundled satisfies
the following conditions:
𝑃1
𝑀𝑆𝑅 =
{
𝑃2
𝐼 = 𝑃1 𝑋1 + 𝑃2 𝑋2
3.2 An example
Given that 𝑈 = 𝑋1 0.5 𝑋2 0.5, 𝐼 = 200, 𝑃1 = 50, 𝑃2 = 50, determine the optimal bundle.
3.3 How to solve the example
Three steps are to be thoroughly performed.
Step 1 – Determination of the constrained maximization problem
Keeping in mind what is fleshed out by Paragraph 3.1:
max 𝑈 = 𝑋1 0.5 𝑋2 0.5
𝑠. 𝑡. 200 = 50𝑋1 + 50𝑋2
As it is easy to argue, this step is not necessary to find the final solutions; nevertheless, it is
mandatory in order to show that you have got the rationale which underlies the exercise. As a
consequence, who does not carry out this step cannot get the full mark even though the final
solutions are correct; likewise, who properly performs this step gets some points even though the
final solutions are not correct.
Step 2 – Determination of the linear system which represents the solution of the previous
constrained maximization problem
According to Paragraph 3.1:
50
𝑀𝑆𝑅 =
{
50
200 = 50𝑋1 + 50𝑋2
Since the utility function belongs to the Cobb-Douglas class, the MSR can be calculated in
accordance with the following formula:
𝛼 𝑋2
𝑀𝑆𝑅 =
𝛽 𝑋1
Where 𝛼 and 𝛽 are the exponents of the utility function. In this case:
0.5 𝑋2 𝑋2
𝑀𝑆𝑅 =
=
0.5 𝑋1 𝑋1
Consequently, the linear system is:
{

𝑋2
𝑋1

=1

200 = 50𝑋1 + 50𝑋2

Step 3 – Determination of the final solutions
In order to perform this step, two alternatives are feasible. It is possible to solve the linear system
(as you learned in your Mathematics Course) and, alternatively, it is possible to apply the formulas
related to the Cobb-Douglas functions. In accordance with the second method:
𝛼 𝐼
0.5 200
𝑋1𝑑 =
=
=2
𝛼 + 𝛽 𝑃1 0.5 + 0.5 50
𝛽 𝐼
0.5 200
𝑋2𝑑 =
=
=2
𝛼 + 𝛽 𝑃2 0.5 + 0.5 50

4 EXERCISE 4 – CONSTRUCTION OF A DEMAND CURVE

4.1 Theoretical Premises
Price-Consumption Curve: the price consumption curve is the collection of points on the (𝑋1 ; 𝑋2 )
diagram which represent the optimal bundles that are identified by the consumer with reference to
variations of the price of one good, with other variables kept constant (ceteris paribus).
Construction of the Demand Curve: the demand curve is constructed by shifting the priceconsumption curve form the (𝑋1 ; 𝑋2 ) diagram to the (𝑋1 ; 𝑃1 ) diagram if 𝑃1 varies or to the (𝑋2 ; 𝑃2 )
diagram if 𝑃2 varies.
4.2 An example
Given that 𝑈 = 𝑋1 0.25 𝑋2 0.25 , 𝐼 = 200, 𝑃1 = 25, 𝑃2 = 25:
1. Determine the optimal bundle;
2. Determine the optimal bundle if 𝑃1′ = 50;
3. Construct the demand function with reference to good 1.
4.3 How to solve the example
1. According to the formulas related to the Cobb-Douglas functions:
0.25
200
𝑋1𝑑 =
=4
0.25 + 0.25 25
0.25
200
𝑋2𝑑 =
=4
0.25 + 0.25 25
2. By applying the same formulas and taking into account the price shock related to good 1, we
obtain:
0.25
200
𝑋1𝑑′ =
=2
0.25 + 0.25 50
0.25
200
𝑋2𝑑′ =
=4
0.25 + 0.25 25
3. In order to construct the demand function, we have to start with the general formula which is
applied to calculate the optimal quantity of good 1; namely:
𝛼 𝐼
𝑋1 =
𝛼 + 𝛽 𝑃1
Since we are dealing with a demand function, we have to think of the consumer’s preferences
(represented by the exponents of the utility function) and the consumer’s income as exogenous
variables, and therefore parameters (i.e. numbers). In contrast, from our standpoint, 𝑃1 and 𝑋1 are

endogenous variables; namely, the first is the input variable and the latter is the output variable.
As a result, the demand function is:
0.25

𝑋1 = 0.25+0.25

200
𝑃1

=

100
𝑃1

EXCERCISES:
1 EXERCISE 1
With reference to these combinations of P and Q, determine:
1. The direct demand function and the inverse demand function;
2. The price elasticity of demand.
1) (1; 7) (3;1)
2) (10;15) (4;18)
3) (1; 5) (3;3)
2 EXERCISE 2
With reference to these utility functions and these levels of utility, determine the equations of the
indifference curves.
1) 𝑈 = 𝑋1 2 𝑋2 4
2) 𝑈 = 𝑋1

0.25

3) 𝑈 = 𝑋1

0.5

𝑈𝑜 = 5

𝑋2 𝑈0 = 3

𝑋2 0.25 𝑈0 = 2

3 EXERCISE 3
Determine the optimal bundles.
1) 𝑈 = 𝑋1 0.5 𝑋2 0.75 𝐼 = 30 𝑃1 = 10 𝑃2 = 5
2) 𝑈 = 𝑋1 2 𝑋2 3
3) 𝑈 = 𝑋1

0.25

𝑋2

𝐼 = 100 𝑃1 = 5
0.25

𝑃2 = 2

𝐼 = 300 𝑃1 = 10 𝑃2 = 5

4 EXERCISE 4
With reference to the following data, determine:
1. The first optimal bundle;
2. The second optimal bundle;
3. The demand function related to the good whose price varies.
1) 𝑈 = 𝑋1 0.25 𝑋2 0.25 𝐼 = 200 𝑃1 = 25 𝑃2 = 50 𝑃1′ = 50
2) 𝑈 = 𝑋1 0.25 𝑋2 0.75 𝐼 = 500 𝑃1 = 50 𝑃2 = 50 𝑃1′ = 25
3) 𝑈 = 𝑋1 0.5 𝑋2 0.5 𝐼 = 100 𝑃1 = 10 𝑃2 = 10 𝑃2′ = 20

SOLUTIONS
1 EXERCISE 1
1)
1. 𝑄 = 10 − 3𝑝 𝑃 =
3

2. 𝜀1 = − 7

10
𝑄
−
3
3

𝜀2 = −9

2)
1

1. 𝑄 = 20 − 2 𝑃 𝑃 = 40 − 2𝑄
2. 𝜀1 = −

1
3

𝜀2 = −

3)
1. 𝑄 = 6 − 𝑃
2. 𝜀1 =
2

1
−5

1
9

𝑃 =6−𝑄
𝜀2 = −1

EXERCISE 2
50.25

1) 𝑋2 = 𝑋

1

2) 𝑋2 =
3) 𝑋2 =

0.5

3
𝑋1 0.25
16
𝑋1 2

3 EXERCISE 3
1) 𝑋1𝑑 = 1.2 𝑋2𝑑 = 3.6
2) 𝑋1𝑑 = 8 𝑋2𝑑 = 30
3) 𝑋1𝑑 = 15 𝑋2𝑑 = 30
4 EXERCISE 4
1)
1. 𝑋1𝑑 = 4 𝑋2𝑑 = 2
′

′

2. 𝑋1𝑑 = 2 𝑋2𝑑 = 2
3. 𝑋1 =

100
𝑃1

2)
1. 𝑋1𝑑 = 2.5 𝑋2𝑑 = 7.5
′

′

2. 𝑋1𝑑 = 5 𝑋2𝑑 = 7.5
3. 𝑋1 =

125
𝑃1

3)
1. 𝑋1𝑑 = 5 𝑋2𝑑 = 5
′

′

2. 𝑋1𝑑 = 5 𝑋2𝑑 = 2.5
3. 𝑋2 =

50
𝑃2

In the event that you had any kind of questions, doubts or remarks, write to me
(federico.marciano97@gmail.com) or come to Aula S6 on 10/04 at 4 P.M.. Good luck for your
Midterm!!!

