
COURSE OF STUDY: MANAGEMENT OF GREEN SPACES, FORESTS, AND 
PROTECTED AREAS 
ACADEMIC YEAR: 2024/2025 
ACADEMIC SUBJECT: MATHEMATICS AND FUNDAMENTALS OF PHYSICS - 8 ECTS

General information 

Academic subject MATHEMATICS AND FUNDAMENTALS OF PHYSICS 

Degree course 

Academic Year  

European Credit Transfer and Accumulation System 

(ECTS) 
8 ECTS 

Language ITALIAN 

Academic calendar (starting and ending 

date) 

Attendance Optional attendance 

Professor/ Lecturer 

Name and Surname VINCENZO POMARICO 

E-mail vincenzo.pomarico@uniba.it - ing.pomarico@gmail.com 

pec: vincenzo.pomarico@ingpec.eu 

Telephone 339 3624763 

Department and address Department of Soil, Plant and Food Science, via Orabona 4, Bari 
Virtual headquarters Virtual Class TEAMS 

Tutoring (time and day) From Monday to Friday, online or in person, by appointment 

Syllabus 

Learning Objectives The course has the dual objective of imparting the essential mathematical 

concepts necessary for studying other disciplines such as mechanics, 

construction, and economics, and providing the elements needed to understand 

the main physical phenomena and the laws governing them. 

Course prerequisites Basic mathematical knowledge and calculation techniques (arithmetic, algebra, 

set theory, foundational elements of function theory) are required. 

Contents MATHEMATICS 

1. BASICS OF SET THEORY: Concept of a set. Numeric sets. Subsets of a set. Power

set. Operations between sets. Numeric sets N,Z,Q,R\mathbb{N}, \mathbb{Z},

\mathbb{Q}, \mathbb{R}N,Z,Q,R.

2. RECALLS AND BASICS on: Algebraic, fractional, irrational, logarithmic,

exponential, and absolute value equations and inequalities. Powers with
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integer and rational exponents, powers with real base and exponent. 

Logarithms. Trigonometry: definitions of trigonometric functions and 

formulas; relationships between elements of right triangles and theorems on 

any triangles. 

3. REAL FUNCTIONS OF A REAL VARIABLE: Concept of a function of a real

variable. Domain and codomain of a function. Operations between functions.

Symmetric, periodic functions. Graph of a function. Intervals on the real line.

Neighborhood of a point. Surjective, injective, and bijective functions.

Composite functions. Bounded functions: maximum, minimum, supremum,

infimum. Monotone functions.

4. LIMITS OF FUNCTIONS: Definition of the limit of a function at a point. Right-

hand and left-hand limits of a function. Infinite limit of a function at a point.

Definition of the limit of a function at infinity. Operations with limits. Notable

limits. Graphical interpretation of limits.

5. CONTINUOUS FUNCTIONS: Definition of a continuous function at a point.

Examples of continuous functions. Points of discontinuity.

6. DERIVATIVE OF FUNCTIONS OF A SINGLE VARIABLE: Definition of the

derivative. Continuity of differentiable functions. Geometric meaning of the

derivative. Derivatives of elementary functions. Differentiation rules. Higher-

order derivatives. Differentiation of composite functions. L'Hospital's rules.

Relative maxima and minima of a differentiable function. Increasing,

decreasing, concavity, convexity, and inflection points of a function.

Asymptotes. Study of the graph of a function.

7. BASICS OF STATISTICS: Statistical data and their representation. Measures of

central tendency and variability. Statistical ratios. Interpolation and the least

squares method. Statistical dependence between two variables: contingency

tables, chi-square index. Regression and correlation. Elements of inferential

statistics: samples and point and interval estimates.

PHYSICS

8. PHYSICAL QUANTITIES AND UNITS OF MEASUREMENT: Fundamental and

derived physical quantities. Units of measurement. The International System.

Dimensional analysis. Unit conversion. Scientific notation. Order of magnitude

calculations. Scalar quantities. Vector quantities.

9. KINEMATICS: Reference system. Position, trajectory. Average and

instantaneous velocity. Average, instantaneous, tangential, and radial

acceleration. Motion diagram. One-dimensional motion. Rectilinear motion,

uniform motion, uniformly accelerated motion. Free fall. Two-dimensional

motion. Parabolic motion. Periodic motion, period, and frequency. Simple

harmonic motion. Uniform circular motion. Angular position, velocity, and

acceleration; relationships between rotational and translational quantities.

10. DYNAMICS: FORCES AND NEWTON'S LAWS: Concept of force. Newton's three

laws. Gravitational force. Difference between mass and weight. Condition of

translational equilibrium. Normal force. Centripetal force. Elastic force. Static

and dynamic friction.

11. DYNAMICS: WORK AND ENERGY: Mechanical work. Kinetic energy and the

kinetic energy theorem. Conservative forces and potential energy. Mechanical

energy and its conservation. Work of non-conservative forces. Power.



12. MOMENTUM AND COLLISIONS: Impulse of a force and momentum. Isolated

systems and conservation of momentum. Elastic and inelastic collisions in one

dimension.

13. ROTATIONAL DYNAMICS AND STATICS: Rotational kinetic energy. Moment of

inertia. Torque. Conditions for the equilibrium of a rigid body. Examples of rigid

bodies in static equilibrium. Levers. Centre of mass and centroid.

14. FLUID MECHANICS: HYDROSTATICS: Density. Pressure. Pascal's principle.

Hydrostatic pressure and Stevin's law. Archimedes' principle and buoyancy.

15. FLUID MECHANICS: FLUID DYNAMICS: Ideal fluids. Flow rate. Continuity

equation. Bernoulli's equation and its applications. Real fluids. Viscosity.

Hydrodynamic resistance. Hagen-Poiseuille's law. Laminar and turbulent flow.

Viscous friction and Stokes' law. Sedimentation. Centrifugation. Surface

tension. Adhesion and cohesion forces. Capillarity and Jurin's law.

16. TEMPERATURE AND IDEAL GASES: Temperature and thermal equilibrium.

Macroscopic description of ideal gases and their equation of state.

17. CALORIMETRY AND THERMODYNAMICS: Heat. Thermal capacity and specific

heat. Phase changes and latent heat. Heat transfer mechanisms: convection,

conduction, and radiation. Fourier's law. Work in a thermodynamic process.

Internal energy. The first law of thermodynamics. Thermodynamic processes:

isobaric, isochoric, isothermal, and adiabatic transformations. Heat engines

and the second law of thermodynamics. Thermodynamic efficiency. Reversible

and irreversible processes

Books and bibliography 1) Analisi Matematica 1 - Anno pubblicazione: 2008 -  Editore: Zanichelli –

Autore: M. Bramanti, C. Pagani, S. Salsa

2) Titolo: Fondamenti di Fisica - Anno pubblicazione: 2015 -  Editore: CEA -

Autore: D. Halliday, R. Resnick, J. Walker

3) G. Malafarina, 2010 - Matematica per i precorsi, McGraw Hill, Milano

It is recommended to supplement the texts indicated above with the textbook 

used in the high school attended, to facilitate the review of the topics mentioned 

in points 1) and 2) above. 

Additional materials 

Work schedule 

Total Lectures Hands on (Laboratory, working groups, 

seminars, field trips) 

Out-of-class study 

hours/ Self-study 

hours 

Hours 

200 48 28 124 

ECTS 

8 6 2 

Teaching strategy 

For lectures, the instructor will use not only the blackboard but also slides and 

handouts projected on a screen, which are made available promptly. To aid 

understanding, the concepts presented are applied to the resolution of a large 

number of exercises, problems, and open-ended questions. 



Expected learning outcomes 

DD1 

Knowledge and 

understanding on: 

Final objectives of the Course of Study (from the Academic Regulations): 

At the end of the course, the graduate must: 

• understand mathemaKcal concepts related to solving equaKons and

inequaliKes, studying funcKons, and trigonometry, which are essenKal for

studying other subjects such as mechanics, construcKon, and economics.

• know the basic principles of physics, specifically the principles of solid and

liquid mechanics, thermology, electrology, magneKsm, and opKcs.

• know the basic elements of staKsKcs

Specific objectives 

• Knowledge of basic mathematical concepts, preparatory for Mathematical

Analysis and essential for the study of other disciplines in the course of

study: exponential, logarithmic, trigonometric, and inverse trigonometric

functions

• Acquisition of fundamental knowledge of vector calculus

• Acquisition of methods of analytic geometry

• Understanding of theoretical concepts in the field of Analysis: concepts of

limit, derivative, and integral and the main related theorems

• Knowledge of the rules for correctly performing differential and integral

calculations

• Knowledge of a selection of significant topics in classical physics, presented

also through everyday life experiences or applications in the agricultural and

forestry sectors

• Familiarization with the scientific method, both from a logical-deductive and

experimental perspective.

DD2 

Applying knowledge and 

understanding on:  

Final objectives of the Course of Study (from the Academic Regulations): 

At the end of the course, the graduate must: 

The graduate, regardless of the chosen curriculum, will be able to: 

• Apply mathemaKcal knowledge to describe physical phenomena, as well as

for design and sizing in the field of biosystems engineering.

• Apply mathemaKcal knowledge in the economic and appraisal fields.

• Apply knowledge of staKsKcal elements useful for data implementaKon and

processing, as well as for result interpretaKon.

Specific objectives 

• Acquisition of basic skills in solving exponential, logarithmic, and

trigonometric equations and inequalities

• Acquisition of basic skills in vector calculus

• Acquisition of basic skills in solving analytic geometry problems

• Acquisition of the ability to correctly apply the rules for performing

differential and integral calculus

• Development of the correct approach to problem analysis and subsequent

problem-solving

Soft skills 

DD3 Making informed judgments and choices 

• Ability to evaluate and choose the most suitable methodologies for solving

mathematical and physical problems



DD4 

DD5 

• Ability to select the most appropriate mathematical or physico-mathematical 

model for problems commonly encountered in the professional practice of a 

graduate in "Management of Green Spaces, Forests, and Protected Areas" 

 

Communicating knowledge and understanding 

At the end of the teaching period, students will: 

• Be able to use correct terminology and technical-scientific language 

appropriate for discussing the topics learned. 

• Have acquired the ability to explain the phenomena studied in professional 

disciplines from a quantitative perspective and to interpret the results 

obtained from the analyses, conveying the content using language and 

expressions tailored to the audience. 

Capacities to continue learning 

• Ability to deepen and update one's knowledge 

Assessment and feedback 

Methods of assessment The final exam consists of a written test and an optional oral test. The knowledge 

acquired and the ability to apply it with scientific rigor are assessed through the 

written test, during which the use of books and notes is not allowed. Expository 

skills and language proficiency are evaluated through the open-ended question 

in the written test and the possible oral test. 

Evaluation criteria Knowledge and understanding 

The student should understand: 

• the criteria and rules for accurate data collection and acquisition 

• the methodologies for the most appropriate data processing 

• the interpretative patterns of the results of the analyses performed 

 

Applying knowledge and understanding 

• The student must be able to read and interpret any graphical 

representation of a function in one variable. 

• The student must be able to solve simple equations and inequalities of the 

type described in the program content. 

• The student must be able to conduct a function analysis and create its 

graphical representation. 

• The student must be able to apply the rules for calculating limits, 

derivatives, and integrals. 

Autonomy of judgment 

• The student must be able to adopt a critical and proactive attitude towards 

their work to improve the practical usability of the results obtained 

Communicating knowledge and understanding: communication skills 

• The student should demonstrate expository skills and mastery of expressive 

registers, aiming for effective communication tailored to the audience. 

Capacities to continue learning 



• The student should express autonomy in developing independent pathways 

for integrating, deepening, and extending knowledge 

Criteria for assessment and 

attribution of the final mark 

The written exam consists of: 

• a test with 16 multiple-choice questions (maximum score: 12 points) 

• one open-ended theory question and 2 exercises, with the entire 

solution process evaluated (maximum score: 18 points) 

The test is considered passed if a score of 6 or higher is achieved. For those who 

pass the test, the final grade of the written exam (expressed out of 30) is 

determined by the sum of the scores obtained in the test, the theory question, 

and the 2 exercises. 

The oral exam can be taken by those who scored 16/30 or higher on the written 

exam and is optional for those who scored 18/30 or higher on the written exam. 

The oral exam consists of 2 questions covering different topics from the program 

and begins with a discussion of the written exam. If the oral exam is taken, the 

final grade is determined as the arithmetic mean of the scores obtained in both 

the written and oral exams, rounded to the nearest whole number 

Additional information 




