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SUMMARY

The module Mathematics is part of the scientific background to be acquired by every student of Biology
before fully entering into the core of the degree.

This module tries to fill the gaps in mathematical knowledge that many students who enter university have.
Thus, the module begins with an introduction where we review some issues as operations with numbers
and vectors, elementary functions, graphs of functions and their interpretation, and so on.

Also the module gives the basic math and probability skills for any experimental science as:

a) Differential and integral calculus necessary to understand the math involved in issues related to speed,
slope, determining maximum and minimum, measuring areas, etc.

b) An introduction to differential equations, with more emphasis in the concept and meaning of its
solutions than in the resolution methods.

¢) An introduction to the mathematical methods used in some specific areas of biology.

d) An introduction to the basic concepts of probability and some simple probability models.

PREVIOUS KNOWLEDGE
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RELATIONSHIP TO OTHER SUBJECTS OF THE SAME DEGREE

There are no specified enroliment restrictions with other subjects of the curriculum.

OTHER REQUIREMENTS

It is required, that the student has the skill in math calculation at the level of first-year mathematics at high
school.

It is recommended, that the student has the knowledge of second year mathematics at high school.

It is advisable to know the basic concepts of Probability corresponding to Mathematics | in the first year of
high school.

COMPETENCES / LEARNING OUTCOMES

1106 - Degree in Biology

Interpret, analyse, evaluate, process and synthesise biological data and information by applying
mathematical and statistical methods.

Organise, plan and manage information in a manner that allows the individual to analyse, synthesise and
develop critical reasoning that can be applied to solve problems, make decisions and carry out work.

Students must have acquired knowledge and understanding in a specific field of study, on the basis of
general secondary education and at a level that includes mainly knowledge drawn from advanced
textbooks, but also some cutting-edge knowledge in their field of study.

Students must have the ability to gather and interpret relevant data (usually in their field of study) to make
judgements that take relevant social, scientific or ethical issues into consideration.

Use ICTs, apps and other computer tools to manage and disseminate information in both educational and
professional environments.

Use scientific language, both oral and written, and be able to adapt the register to the target audience
and/or readers. Use the most common foreign languages in each discipline as a vehicle for communication
in a globalised system.

DESCRIPTION OF CONTENTS

1. The derivative

1. The derivative of a function of one variable as a speed. Computation of derivatives.
2. The derivative of a function as the gradient of its graph.
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2. Numerical resolution of equations

Numerical methods for solving equations based on the use of the derivative: Bolzano's Theorem and
Intermediate Value Theorem; The bisection method; Newton's method.

3. Optimization

1. Critical points for functions of one variable.
2. Absolute maximums and minimums.

3. Relative maximums and minimums.

4. Concavity and convexity.

5. Drawing and interpreting graphs.

4. The integral of functions of one variable

1. Primitives or antiderivatives.
2. Some integration methods.

5. Definite integral

1. Definite integral definition. relation to the primitive.
2. Barrow's rule.
3. Applications of the integral calculus to the calculation of areas.

6. Notions of numerical integration

1. Formula of rectangles.
2. Formula of the trapezoids.
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7. Resolution of differential equations of the form y' = f(t)

1. First order ordinary differential equations: General concepts. Constant dependency. Initial conditions.
2. Differential equations of the form y' = f(t).

8. Differential equations of separable variables y' = f(t)g(y)

Solution method. Examples

9. Applications of differential equations to biology

1. Population dynamics: Malthus or exponential model.

2. Newton's law of cooling.

3. Dynamics of growth of an individual : Bertalanffy model.
4. Problems of mixing.

10. Introduction to the calculation of probabilities. Remarkable probability
distributions.

1. Events and probability. Conditional probability.

2. Random variable. Types of variables.

3. Discrete and continuous probability distributions.
4. Simulation of random variables.

5. Central Limit Theorem.

WORKLOAD

PRESENCIAL ACTIVITIES

Activity Hours
Tutorials 3,00
Theory 31,00
Computer classroom practice 26,00

Total hours 60,00

NON PRESENCIAL ACTIVITIES
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Activity Hours
Attendance at other activities 0,00
Individual or group project 9,00
Independent study and work 21,00
Preparation of lessons 45,00
Preparation for assessment activities 15,00
Resolution of case studies 0,00

Total hours 90,00

TEACHING METHODOLOGY

In the theoretical part of this module (non-compulsory), the lecturer will introduce gradually the contents of
this module using as much examples and specific problems (biological in nature as far as possible) as
possible. In addition, he will propose to students some activities that require understanding of concepts
and techniques learned in lectures.

Also the practical part of this module (compulsory) is dedicated to problem solving in groups. This
sessions are held in computer labs, introducing the students to mathematical software illustrating the new
concepts learnt in lectures. Each group will provide one answer to the exercises proposed to be qualified by
the teacher. To meet the attendance requirements for these practical activities, students must attend a
minimum of 80% of the scheduled hours and adequately justify any absence from the remaining sessions
due to unforeseen circumstances.

Finally, there will be compulsory some hours lecture with the tutor.

Students will also undertake the degree programme's interdisciplinary activity (Al) in the first year, which is
compulsory for all students enrolling for the first timein the first year. This activity consists of the
preparation and presentation of a scientific poster at the Biogrado Conference, which is held annually at the
end of the academic year. Alternatively, students may undertake a Service-Learning activity (Video-ApS), as
part of an educational innovation project endorsed by the CAT, in place of the poster presentation. This
activity will be supervised by first-year teaching staff.

EVALUATION

The activities of this module are grouped into the following blocks of evaluation:

BLOCK 1.- An examination paper consisting mainly of practical exercises. The mark got in this exam will
count 70% of final grade.

BLOCK 2.- Practical activities done along the term by students. The mark obtained will count 20% of final
grade.

BLOCK 3.- Interdisciplinary activity (Biogrado or Video-Aps). The interdisciplinary activity will be assessed
through peer assessment and co-assessment. The mark obtained in the interdisciplinary activity will
account for 10% of the final mark for this module, provided that the necessary requirements for passing it
have been met.
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Each of the assessment blocks must be passed independently; however, where marks are higher than 4/10,
these will be taken into account. Therefore, to pass the course, students must obtain a mark of at least
4/10 in each block, and the final weighted mean must be equal to or greater than 5/10.

Students who do not pass the exam in the first assessment period (as described in Block 1), either because
their mark is below 4/10 or due to non-attendance, will have a further opportunity to do so in the second
official assessment period of the same academic year.

The continuous assessment grade for Block 2 cannot be retaken (is non-recoverable) and will only be
maintained for the two official assessment periods of the corresponding academic year.

Therefore, failure to complete any of the activities proposed in Block 2 will result in a grade of 0 for that
specific activity and the loss of its associated points. This entails the loss of up to 2 points out of 10 of the
final grade for the course and, consequently, the impossibility of achieving the maximum grade of 10 points
in either of the two official assessment periods.

Furthermore, failure to complete all the activities in Block 2 implies that the maximum possible grade that
can be achieved in the course will be 8 points out of 10, obtained from the scores of Block 1 (maximum 7
points) and Block 3 (maximum 1 point), in both the first and second official assessment periods.

The continuous assessment grade for Block 3 (Interdisciplinary Activity - IA) cannot be retaken (is non-
recoverable) in the second official assessment period, and the score obtained will be maintained for five
academic years.

Therefore, failure to participate in the IA (Biogrado or Video-ApS) will result in a grade of 0 for this block and
the loss of its associated points. This entails the loss of 10% (1 point out of 10) of the final grade for the
course and, consequently, the impossibility of achieving the maximum grade of 10 points in either of the
two official assessment periods of the corresponding academic year.

Furthermore, in the specific case of first-year courses, failure to complete this IA will prevent students from
passing the course Basic Tools in Biology (Herramientas Basicas en Biologia).
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