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What is the content and purpose of this microcredential? 
 
Microeconomics 1: Consumer Theory is the first in a two-part series, the UC3M Microeconomics Pathway, designed to 
provide students with foundational analytical tools in microeconomic theory. The other microcredentials is 
Microeconomics 2: Producer Theory, Efficiency and Markets  
 
Both microcredentials are aimed at learners with limited or no formal background in microeconomics who are 
considering a master's degree in economics as a step toward careers in consulting, finance, international 
organizations, or the public sector. 
 
The course supports students in learning from a leading textbook in the field: Serrano, R., & Feldman, A. M. 
(2018). A Short Course in Intermediate Microeconomics with Calculus (2nd ed.), Cambridge University Press. This textbook 
balances economic intuition with analytical rigor, making it an excellent resource for preparing for graduate-level 
economics programs. 
 
Is this microcredential right for me? 
 
You should consider enrolling in this microcredential (and the other two in the UC3M Microeconomics Pathway) if 
you identify with one of the following profiles: 
 
• You have completed or are completing an undergraduate degree in a field other than economics or business, 

and you are either about to start or are considering applying to a Master's program in economics. 
• You hold or are finishing an undergraduate degree in economics or business, but you would benefit from 

strengthening your microeconomic analysis skills before entering or applying to a Master's program in 
economics. 

 
Do I know enough math? 
 
One key goal of the UC3M Microeconomics Pathway is to ease the transition to graduate studies in economics for 
students from non-economics backgrounds. However, since economics graduate programs typically require 
some familiarity with mathematics, it is recommended that students have a basic understanding of algebra and 
calculus. While this is often not an issue for students with STEM backgrounds, it may be more challenging for 
those from the social sciences.  
 
To help assess your readiness, the Basics of algebra and calculus in Appendix 2 provides a list of questions with 
which you should be reasonably familiar. You may have studied the topics previously—perhaps in high school or 
undergraduate coursework—but may need to refresh your knowledge. In this case, you will have access to 
resources and tutorials as part of the learning experience.  
 
Will this course help me progress to a Master's program at UC3M or elsewhere? 
 
Students who successfully complete microcredentials in the three-part UC3M Microeconomics Pathway can request a 
confidential academic assessment, which will carry considerable weight in the admission process for the 
following UC3M programs: 
 
o Master in Economics (more information here) 
o Master in Economics of Competition, Regulation, and Market Analysis (more information here) 

https://www.uc3m.es/lifelong-learning/Microcredential-Microeconomics-Consumer-Theory#home
https://www.uc3m.es/lifelong-learning/Microcredential-Microeconomics-Consumer-Theory#home
https://www.uc3m.es/lifelong-learning/Microcredencial-Microeconomics-2-Producer-Theory
https://assets.cambridge.org/97811084/23960/frontmatter/9781108423960_frontmatter.pdf
https://assets.cambridge.org/97811084/23960/frontmatter/9781108423960_frontmatter.pdf
https://www.uc3m.es/master/economics
https://www.uc3m.es/master/crema#home


 
Upon request, a similar confidential assessment can also be submitted to other master’s programs at UC3M or at 
different institutions. 
 
Need more information? 
 
For any questions, feel free to email microeconomicscredentialsuc3m@gmail.com. You can ask about any aspect 
of the microcredentials in the UC3M Microeconomics Pathway, including: 
 
• Whether your academic background, your mathematical preparation, and your career aspirations align with 

the course. 
• How completing the UC3M Microeconomics Pathway could support your application to relevant master's 

programs at UC3M. 
 
PROGRAM 
 
Content is based on chapters from Serrano, R., & Feldman, A. M. (2018). A Short Course in Intermediate Microeconomics 
with Calculus (2nd ed.), Cambridge University Press. The first edition (2013) may also be used. Another useful 
resource is Christopher R. Makler, Intermediate Microeconomics: An Interactive Exploration. 
 
1. Basics of optimization 
2. (Chapter 2) Preferences and utility: Preference relations, utility functions, marginal rates of substitution 
3. (Chapter 3) The budget constraint and the consumer’s optimal choice 
4. (Chapter 4) Demand functions: Substitution and income effects, compensated demand curves, elasticity, market 
demand 
5. (Chapter 5) Applications: Labor supply, substitution and income effects, taxes 
6. (Chapters 6 and 7) Welfare economics: The one-person case and the multi-person case 
 
Program Overview for Microeconomics 2: Producer Theory, Efficiency and Markets  
 
Content is based on chapters from Serrano, R., & Feldman, A. M. (2018). A Short Course in Intermediate Microeconomics 
with Calculus (2nd ed.), Cambridge University Press. The first edition (2013) may also be used. Another useful 
resource is Christopher R. Makler, Intermediate Microeconomics: An Interactive Exploration. 
 
1. (Chapter 8) Single-input model: Production function, returns to scale; competitive firm’s problem, focusing on 
output, focusing on input 
2. (Chapter 9) Long-run, multiple-input model: Production function; marginal rate of technical substitution; returns 
to scale; cost minimization; profit maximization 
3. (Chapter 10) Short-run, multiple-input model: Production function; returns to scale; cost minimization; profit 
maximization  
4. (Chapter 11) Perfectly competitive markets: Perfect competition, market supply, equilibrium and surplus 
maximization, deadweight loss of a per-unit tax 
5. (Chapter 12) Monopoly and monopolistic competition: classical solution, deadweight loss from monopoly, price 
discrimination, monopolistic competition 
 
 
ADMISSION 
 
o Follow the steps described in the microcredential admission tab. 
o Fill out the supplementary information form in Appendix 1 and email it together with your CV and university 

transcripts to microeconomicscredentialsuc3m@gmail.com. The purpose of the form is to obtain information 
about you to make sure that there is a good fit between the content of the microcredential and your background 
and career aspirations. You may be contacted for further clarification based on your responses. 

 
 
PRACTICAL INFORMATION 
 
How are teaching and assessment structured for Microeconomics 1: Consumer Theory? 

mailto:microeconomicscredentialsuc3m@gmail.com
https://assets.cambridge.org/97811084/23960/frontmatter/9781108423960_frontmatter.pdf
https://assets.cambridge.org/97811084/23960/frontmatter/9781108423960_frontmatter.pdf
https://www.econgraphs.org/textbooks/intermediate_micro/
https://assets.cambridge.org/97811084/23960/frontmatter/9781108423960_frontmatter.pdf
https://assets.cambridge.org/97811084/23960/frontmatter/9781108423960_frontmatter.pdf
https://www.econgraphs.org/textbooks/intermediate_micro/
https://www.uc3m.es/lifelong-learning/Microcredential-Microeconomics-Consumer-Theory#admission
mailto:microeconomicscredentialsuc3m@gmail.com


 
o The coursework corresponds approximately to 2 ECTS credits. 
o The course is in English; students are expected to have a B1 level, though no certification is required. 
o Sessions will be held on Tuesdays and Wednesdays, from 18:00 to 20:00 CET, starting Tuesday, October 14, 

2025, and ending Wednesday, November 5, 2025. A final exam will take place in the week of November 9 
on a day and at a time to be confirmed. Students are encouraged to follow the class schedule, but 
asynchronous learning is supported via recorded sessions.  

o Classes are synchronous and hybrid, allowing students to attend either online or in person at UC3M's Getafe 
campus. Student learning is also based on textbook assignments and problem sets. 

o Tutorials will be available for students who may need to refresh or upgrade their knowledge of basic algebra 
and calculus. 

o Students will have access to both individual and group on-demand tutorials to support problem-solving. 
o The course includes access to All Day TA, an AI-powered, 24/7 teaching assistant that provides instant, 

course-specific answers using only professor-approved content. It operates using a retrieval-augmented 
generation system, ensuring accuracy and relevance. For more information, you can refer to the FAQ for 
students. 

o Assessment is based on an online, proctored exam. The exam has two parts.  
o Part I is focused on basic competencies; it is compulsory to obtain a Pass grade and obtain a certificate 

from the School of Lifelong Learning.  
o Part II has a broader scope; it is voluntary, but necessary to have sufficient basis for a confidential 

report if you decide to request one. 
o Multiple exam dates will be scheduled to accommodate student needs and to coordinate with 

the 2026-2027 admissions processes for the Master’s in Economics and the Master’s in 
Economics of Competition, Regulation, and Market Analysis at UC3M. 

 
 
TUITION FEES and SCHOLARSHIPS 
 
Most students who enroll in Microeconomics 1 will likely have their tuition fully covered by scholarships.  
 
o Tuition fee: €300 
o Santander Microcredentials Scholarships  

o 18 scholarships of €300 each 
o Application period: September 3-October 28, 2025. 

 
Notice that the Santander Scholarships cover your tuition if you earn a Pass grade. If you do not take Part I, or 
take it but don’t earn a Pass grade, the Scholarship will not cover your tuition, and the School of Lifelong 
Learning will ask you to pay for your tuition. For more details, check the Santander Scholarship call. If you want 
more details on the requirements to earn a Pass grade, or need any other clarification, please inquire by email at 
microeconomicscredentialsuc3m@gmail.com. 
  

https://alldayta.com/for-student
https://alldayta.com/student-faqs
https://alldayta.com/student-faqs
https://www.uc3m.es/lifelong-learning/Microcredential-Microeconomics-Consumer-Theory#santanderscholarships
mailto:microeconomicscredentialsuc3m@gmail.com


 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 1: Supplementary information form 
 

  



Admission to Microcredentials in UC3M Microeconomics Pathway 
 
• The official applications for the two microcredentials in UC3M Microeconomics Pathway  must be filed from the 

Admission tabs of the individual microcredentials listed on the UC3M School of Lifelong Learning.  
• This form is a supplementary source of information that you are asked to provide as part of your application 

process. The purpose of the form is to obtain information about you to make sure that there is a good fit 
between the content of the microcredentials and your background and career aspirations. 

• Fill out this form and email it to microeconomicscredentialsuc3m@gmail.com, attaching your CV and your 
university transcripts.  

• Questions marked with * are compulsory. 
• Once you have submitted this form, you will receive a copy of your response by email with a link to modify 

your submitted response at a later stage if you consider it necessary. 
• If you have any questions or doubts, email microeconomicscredentialsuc3m@gmail.com. 
 
 
 
1. * Your personal and contact information 
 

Your first name 
Your last name 
Date of birth 
Your nationality (or nationalities) 
Your country of residency 
Your email 

 
2. * Have you consulted the document Basics of algebra and calculus in Appendix 2? 
 

No __   Yes__ 
 
3. * Describe your knowledge of English 
  

A1 A2 B1 B2 C1 C2 Native 
Reading        
Listening        
Writing        
Speaking        

 
4. * Have you already completed an undergraduate degree?  If you have, fill out the information on the degree or 
degrees.* 
 

No __   Yes__ 
 

Degree 1 
Name of degree 
University  
Country 
Date of graduation  

 
Degree 2 
Name of degree 
University  
Country 
Date of graduation  

 
5. * Are you currently enrolled in an undergraduate degree? If you are, fill out the information on the degree. 
 

No __   Yes__ 
 

mailto:microeconomicscredentialsuc3m@gmail.com
mailto:microeconomicscredentialsuc3m@gmail.com


Name of degree 
University  
Country 
Expected date of graduation 

 
6. * Describe any other relevant higher educational degrees you have already completed, if any. 
 

Degree 1 
Name of degree 
University  
Country 
Date of graduation 
 
Degree 2 
Name of degree 
University  
Country 
Date of graduation 

 
7. * Are you currently employed? If you are, describe your current employment. 
 

No __   Yes__ 
 

Job title 
Tenure on the job 
Company  
City  
Country 

 
8. * Have you been admitted into a master's program in economics? If you have, fill out the information on the 
program or programs* 
 

No __   Yes__ 
 

Program 1 
Name of degree 
University  
Country 
Approximate starting date  

 
Program 2 
Name of degree 
University  
Country 
Approximate starting date  

 
9. * Have you applied or do you intend to apply for admission into a master's program in economics? If you have, 
fill out the information on the program or programs 
 

No __   Yes__ 
 

Program 1 
Name of degree 
University  
Country 
Approximate starting date  

 
Program 2 



Name of degree 
University  
Country 
Approximate starting date  

 
10. * The document Basics of algebra and calculus in Appendix 2 provides examples of the mathematical tools with 
which students are expected to have some degree of familiarity, a total of 27 questions. Describe your degree of 
familiarity with these tools, by indicating the approximate number of questions for which each description likely 
applies to you. 
 
Description Number of questions 
I wouldn't know how to answer on my own and I 
don't understand the solution provided __ /27 

I wouldn't know how to answer on my own, but I 
understand the solution provided. __ /27 

I know the way to proceed, but I can make mistakes 
along the way. __ /27 

I know the way to proceed, and I typically would 
not make mistakes along the way. __ /27 

 
11. * Do you expect to request a confidential assessment of your performance as a basis for an application to a 
Master's program. Indicate all the options that apply. 
 

__ UC3M Master of Economics 
__ UC3M Master of Economics of Competition, Regulation, and Market Analysis 
__ Other Master program at UC3M 
__ One or more master's program at other universities 
__ Not sure 

 
12. If you feel this may be useful, please use the space below to add any relevant information 
 
 
 
 
 
 
  



Admission to Microcredentials in UC3M Microeconomics Pathway 
 
• The official applications for the two microcredentials in UC3M Microeconomics Pathway  must be filed from the 

Admission tab of the individual microcredentials listed on the UC3M School of Lifelong Learning.  
• This form is a supplementary source of information that you are asked to provide as part of your application 

process. The purpose of the form is to obtain information about you to make sure that there is a good fit 
between the content of the microcredentials and your background and career aspirations. 

• Fill out this form and email it to microeconomicscredentialsuc3m@gmail.com, attaching your CV and your 
university transcripts.  

• Questions marked with * are compulsory. 
• Once you have submitted this form, you will receive a copy of your response by email with a link to modify 

your submitted response at a later stage if you consider it necessary. 
• If you have any questions or doubts, email microeconomicscredentialsuc3m@gmail.com. 
 
 
 
1. * Your personal and contact information 
 

Your first name 
Your last name 
Date of birth 
Your nationality (or nationalities) 
Your country of residency 
Your email 

 
2. * Have you consulted the document Basics of algebra and calculus in Appendix 2? 
 

No __   Yes__ 
 
3. * Describe your knowledge of English 
  

A1 A2 B1 B2 C1 C2 Native 
Reading        
Listening        
Writing        
Speaking        

 
4. * Have you already completed an undergraduate degree?  If you have, fill out the information on the degree or 
degrees.* 
 

No __   Yes__ 
 

Degree 1 
Name of degree 
University  
Country 
Date of graduation  

 
Degree 2 
Name of degree 
University  
Country 
Date of graduation  

 
5. * Are you currently enrolled in an undergraduate degree? If you are, fill out the information on the degree. 
 

No __   Yes__ 
 

mailto:microeconomicscredentialsuc3m@gmail.com
mailto:microeconomicscredentialsuc3m@gmail.com


Name of degree 
University  
Country 
Expected date of graduation 

 
6. * Describe any other relevant higher educational degrees you have already completed, if any. 
 

Degree 1 
Name of degree 
University  
Country 
Date of graduation 
 
Degree 2 
Name of degree 
University  
Country 
Date of graduation 

 
7. * Are you currently employed? If you are, describe your current employment. 
 

No __   Yes__ 
 

Job title 
Tenure on the job 
Company  
City  
Country 

 
8. * Have you been admitted into a master's program in economics? If you have, fill out the information on the 
program or programs* 
 

No __   Yes__ 
 

Program 1 
Name of degree 
University  
Country 
Approximate starting date  

 
Program 2 
Name of degree 
University  
Country 
Approximate starting date  

 
9. * Have you applied or do you intend to apply for admission into a master's program in economics? If you have, 
fill out the information on the program or programs 
 

No __   Yes__ 
 

Program 1 
Name of degree 
University  
Country 
Approximate starting date  

 
Program 2 



Name of degree 
University  
Country 
Approximate starting date  

 
10. * The document Basics of algebra and calculus in Appendix 2 provides examples of the mathematical tools with 
which students are expected to have some degree of familiarity, a total of 27 questions. Describe your degree of 
familiarity with these tools, by indicating the approximate number of questions for which each description likely 
applies to you. 
 
Description Number of questions 
I wouldn't know how to answer on my own and I 
don't understand the solution provided __ /27 

I wouldn't know how to answer on my own, but I 
understand the solution provided. __ /27 

I know the way to proceed, but I can make mistakes 
along the way. __ /27 

I know the way to proceed, and I typically would 
not make mistakes along the way. __ /27 

 
11. * Do you expect to request a confidential assessment of your performance as a basis for an application to a 
Master's program. Indicate all the options that apply. 
 

__ UC3M Master of Economics 
__ UC3M Master of Economics of Competition, Regulation, and Market Analysis 
__ Other Master program at UC3M 
__ One or more master's program at other universities 
__ Not sure 

 
12. If you feel this may be useful, please use the space below to add any relevant information 
 
 
 
 
 
 
  



 
 
 
 
 
 

 
 

 
 
 
 
 
 

Appendix 2: Basics of algebra and calculus 



UC3M Microeconomics Pathway
Basics of algebra and calculus

2025-26

The questions below are tied to concepts that will be used in the UC3MMicroeconomics Pathway, all of which

it would be good to feel comfortable with. Try first to answer these questions on your own. You can then

consult the answers in the second part of the document to check your work, or to get some help and therefore

get a sense of whether a refresher may be su!cient for you to be able to follow the microcredentials in the

UC3M Microeconomics Pathway. You should regard these questions as an indication of the problems that

you will be asked to deal with and not as an admission test. As you progress through the microcredentials,

you will be able to refresh your knowledge of the basics of algebra and calculus through practice, access to

on-demand tutorials, and the referral to additional resources, including AI resources.

1. Exponents

Simplify the following expressions

(a) (3x2y2)2

(b) x0/x→2

(c) (3x→2
)(2x3

)
2

2. Fractions

Combine and simplify the following expressions

(a)
2

x+1 → 1
x→1

(b)
2
x +

3
x+1

(c)
x

x+2 +
2x

x2→4

3. Derivatives

For each of the following functions, y = f(x), provide the first and the second derivative.

(a) y = f(x) = 4 + 2x2

(b) y = f(x) = 2x
1
2

(c) y = f(x) = 1
2 ln(2x+ 1)

4. Graphs of functions

For each of the following functions, y = f(x), provide a plot of the graph.

(a) y = f(x) = x+ x→1

(b) y = f(x) = →4→ 2x+ x2

(c) y = f(x) = 2 + lnx

1



5. Inverse functions

For each of the following functions, y = f(x), find the inverse function f→1
(y).

(a) y = f(x) = 3 + x2

(b) y = f(x) = 5→ x

(c) y = f(x) = 3e2x

6. Solving equations

For each of the following equations, find the solution(s) or indicate whether no solution exists

(a) →x+ 2x2
= →4

(b) 2x+ x2
+ 1 = 0

(c)
1
2 lnx+ 1 = 1

7. Systems of equations

For each of the following systems of equations, find the solution(s) or indicate whether no solution exists

(a) x+ y = 5, 2x→ y = 1

(b) 2x→ 4y = 6, 2y + x = 3

(c) x+ 2y = 4, 2y = 7→ x

8. Partial derivatives

For each of the following functions, z = f(x, y), provide first and the second derivatives with respect to x
and with respect to y.

(a) z = f(x, y) = xωyε

(b) z = f(x, y) = ω lnx+ ε ln y

(c) z = f(x, y) = x+ ω ln(εy + 1)

9. Global maxima/minima

For each of the following functions, y = f(x), determine whether it attains a global maximum or minimum.

If they do, solve for (x↑, y↑) at the critical points.

(a) y = f(x) = 3→ 2x2
+ x

(b) y = f(x) = 1
2x

2 → x+ 1

(c) y = f(x) = →1 + 3x

2



Answers

1. Exponents

(a) (3x2y)3 = 27x6y3

(b) x0/x→2
= x2

(c) (3x)→2
(2x3

)
2
=

4
9x

4

2. Fractions

(a)

2

x+ 1
→ 1

x→ 1
=

2(x→ 1)

(x+ 1)(x→ 1)
→ 1(x+ 1)

(x+ 1)(x→ 1)

=
2x→ 2→ (x+ 1)

(x+ 1)(x→ 1)

=
2x→ 2→ x→ 1

(x+ 1)(x→ 1)

=
x→ 3

(x+ 1)(x→ 1)

(b)

2

x
+

3

x+ 1
=

2(x+ 1)

x(x+ 1)
+

3x

x(x+ 1)

=
2x+ 2 + 3x

x(x+ 1)

=
5x+ 2

x(x+ 1)

(c)

x

x+ 2
+

2x

x2 → 4
=

x

x+ 2
+

2x

(x+ 2)(x→ 2)

=
x(x→ 2)

(x+ 2)(x→ 2)
+

2x

(x+ 2)(x→ 2)

=
x2 → 2x+ 2x

(x+ 2)(x→ 2)

=
x2

(x+ 2)(x→ 2)

3. Derivatives

(a) y = 4 + 2x2

y↓ =
d

dx
(4 + 2x2

) = 0 + 4x = 4x

y↓↓ =
d

dx
(4x) = 4

(b) y = 2x1/2

y↓ = 2 · 1
2
x→1/2

= x→1/2
=

1↑
x

y↓↓ =
d

dx
(x→1/2

) = →1

2
x→3/2

= → 1

2x3/2

3



(c) y =
1
2 ln(2x+ 1)

y↓ =
1

2
· 1

2x+ 1
· 2 =

1

2x+ 1

y↓↓ =
d

dx

(
1

2x+ 1

)
= → 2

(2x+ 1)2

4. Graphs of functions

Figure 1: (a) y = x+ x→1

Figure 2: (b) y = →4→ 2x+ x2

4



Figure 3: (c) y = 2 + lnx

5. Inverse functions

(a) y = 3 + x2

Restrict domain to x ↓ 0:

y = 3 + x2

y → 3 = x2

x =
√

y → 3

f→1
(y) =

√
y → 3

(b) y = 5→ x

y = 5→ x

x = 5→ y

f→1
(y) = 5→ y

(c) y = 3e2x

y = 3e2x

y

3
= e2x

ln

(y
3

)
= 2x

x =
1

2
ln

(y
3

)

f→1
(y) =

1

2
ln

(y
3

)

6. Solving equations

(a) →x+ 2x2
= →4

2x2 → x+ 4 = 0

Use quadratic formula:

x =
1±

√
(→1)2 → 4 · 2 · 4

2 · 2 =
1±

↑
→31

4
↔ No real solution

5



(b) 2x+ x2
+ 1 = 0

x2
+ 2x+ 1 = 0

(x+ 1)
2
= 0 ↔ x = →1

(c)
1
2 lnx+ 1 = 1

1

2
lnx = 0 ↔ lnx = 0 ↔ x = 1

7. Systems of equations

(a)

x+ y = 5

2x→ y = 1

Add: 3x = 6 ↔ x = 2

y = 5→ 2 = 3

(b)

2x→ 4y = 6

x→ 2y = 3 (Divide 1st by 2nd)

Same equation ↔ Infinite solutions

(c)

x+ 2y = 4

2y = 7→ x ↔ x+ 2y = x+ 2y = 4 and x+ 2y = 7 ↔ No solution

8. Partial derivatives

(a) z = f(x, y) = xωyε

First Partial Derivatives

Partial with respect to x: Use the power rule while treating yε as constant:

ϑz

ϑx
=

ϑ

ϑx

(
xωyε

)
= yε · d

dx
(xω

) = yε · ωxω→1

Partial with respect to y: Similarly, treat xω
as constant and di”erentiate yε :

ϑz

ϑy
=

ϑ

ϑy

(
xωyε

)
= xω · d

dy
(yε) = xω · εyε→1

Second Partial Derivatives

Second with respect to x:

ϑ2z

ϑx2
=

ϑ

ϑx

(
ωxω→1yε

)
= yε · ω(ω→ 1)xω→2

Mixed partial:
ϑ2z

ϑxϑy
=

ϑ

ϑx

(
ϑz

ϑy

)
=

ϑ

ϑx

(
εxωyε→1

)
= ωεxω→1yε→1

(1)

Second with respect to y:

ϑ2z

ϑy2
=

ϑ

ϑy

(
εxωyε→1

)
= xω · ε(ε → 1)yε→2

6



(b) z = f(x, y) = ω lnx+ ε ln y

First Partial Derivatives

Partial with respect to x: Use the derivative of lnx:

ϑz

ϑx
=

ϑ

ϑx
(ω lnx+ ε ln y) = ω · 1

x

Partial with respect to y: Use the derivative of ln y, treating lnx as constant:

ϑz

ϑy
=

ϑ

ϑy
(ω lnx+ ε ln y) = ε · 1

y

Second Partial Derivatives

Second with respect to x:

ϑ2z

ϑx2
=

ϑ

ϑx

(
ω · 1

x

)
= →ω · 1

x2

Mixed partial:
ϑ2z

ϑxϑy
=

ϑ

ϑx

(
ϑz

ϑy

)
=

ϑ

ϑx

(
ε

y

)
= 0 (2)

Second with respect to y:

ϑ2z

ϑy2
=

ϑ

ϑy

(
ε · 1

y

)
= →ε · 1

y2

(c) z = f(x, y) = x+ ω ln(εy + 1)

First Partial Derivatives

Partial with respect to x: Only the term x depends on x, the rest is treated as constant:

ϑz

ϑx
=

ϑ

ϑx
(x+ ω ln(εy + 1)) = 1

Partial with respect to y: Apply the chain rule to di”erentiate ln(εy + 1):

ϑz

ϑy
=

ϑ

ϑy
(ω ln(εy + 1)) = ω · 1

εy + 1
· d

dy
(εy + 1)

= ω · 1

εy + 1
· ε =

ωε

εy + 1

Second Partial Derivatives

Second with respect to x:

ϑ2z

ϑx2
=

ϑ

ϑx

(
ϑz

ϑx

)
=

ϑ

ϑx
(1) = 0

Mixed partial:
ϑ2z

ϑxϑy
=

ϑ

ϑx

(
ϑz

ϑy

)
=

ϑ

ϑx

(
ωε

εy + 1

)
= 0 (3)

Second with respect to y: Apply the quotient rule or di”erentiate the result using the chain rule:

ϑ2z

ϑy2
=

d

dy

(
ωε

εy + 1

)
= ωε · d

dy

(
1

εy + 1

)

= ωε ·
(
→ ε

(εy + 1)2

)

=
→ωε2

(εy + 1)2
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9. Global maxima/minima

(a) y = 3→ 2x2
+ x

y↓ = →4x+ 1 = 0 ↔ x =
1

4

y = 3→ 2

(
1

4

)2

+
1

4
= 3→ 1

8
+

1

4
=

27

8

Max at (
1

4
,
27

8
)

(b) y =
1
2x

2 → x+ 1

y↓ = x→ 1 = 0 ↔ x = 1

y =
1

2
(1)

2 → 1 + 1 =
1

2

Min at (1,
1

2
)

(c) y = →1 + 3x

Linear function: no max or min unless domain is restricted.

8


	Microeconomics 1: Consumer Theory
	UC3M, School of Lifelong Learning
	2025-26
	o Coordinator: Marco Celentani (UC3M)
	o Instructor: Marco Celentani (UC3M)
	o Language: English
	o Modality: Online and in-person (Getafe campus)
	What is the content and purpose of this microcredential?
	Is this microcredential right for me?
	Do I know enough math?
	Will this course help me progress to a Master's program at UC3M or elsewhere?
	Need more information?
	Program Overview for Microeconomics 2: Producer Theory, Efficiency and Markets
	o Follow the steps described in the microcredential admission tab.
	How are teaching and assessment structured for Microeconomics 1: Consumer Theory?

	Admission to Microcredentials in UC3M Microeconomics Pathway
	1. * Your personal and contact information
	Your first name
	Your last name
	Date of birth
	Your nationality (or nationalities)
	Your country of residency
	Your email
	2. * Have you consulted the document Basics of algebra and calculus in Appendix 2?
	No __   Yes__
	3. * Describe your knowledge of English
	4. * Have you already completed an undergraduate degree?  If you have, fill out the information on the degree or degrees.*
	No __   Yes__
	5. * Are you currently enrolled in an undergraduate degree? If you are, fill out the information on the degree.
	No __   Yes__
	Expected date of graduation
	6. * Describe any other relevant higher educational degrees you have already completed, if any.
	Date of graduation
	Date of graduation
	7. * Are you currently employed? If you are, describe your current employment.
	No __   Yes__
	8. * Have you been admitted into a master's program in economics? If you have, fill out the information on the program or programs*
	No __   Yes__
	9. * Have you applied or do you intend to apply for admission into a master's program in economics? If you have, fill out the information on the program or programs
	No __   Yes__
	10. * The document Basics of algebra and calculus in Appendix 2 provides examples of the mathematical tools with which students are expected to have some degree of familiarity, a total of 27 questions. Describe your degree of familiarity with these to...
	11. * Do you expect to request a confidential assessment of your performance as a basis for an application to a Master's program. Indicate all the options that apply.
	__ UC3M Master of Economics
	__ UC3M Master of Economics of Competition, Regulation, and Market Analysis
	__ Other Master program at UC3M
	__ One or more master's program at other universities
	__ Not sure


