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Course  Civil Engineering Academic year 2021/22 

Subject General Physics ECTS 5.5 

Type of course Compulsory 

Year 1st Semester 1st Student Workload: 

Professor(s) Jorge Fonseca e Trindade Total 154 Contact 60 

Area Coordinator 

 

Fernando Pires Valente 

 

1. LEARNING OBJECTIVES 

Acquire structural knowledge of Newtonian mechanics and essential skills for the study 

and analysis of motion and rest of bodies, their evolution over time under the action of 

forces, and the subsequent effects on the environment. The student should be able to 

analyse, from an application perspective, a wide spectrum of concepts from material 

point mechanics to rigid body mechanics, passing through the mechanics of the material 

point system. 

2. PROGRAMME 

Material point mechanics. Kinematics: characterization of the movement of a material 

point; intrinsic components of acceleration; uniform and uniformly varied rectilinear and 

circular movements. Dynamics: Newton's Laws; linear momentum and impulse; types of 

forces; moment of a force; moment of inertia; angular momentum; principle of 

conservation of angular momentum; kinetic energy and gravitational potential; kinetic 

energy theorem; principle of conservation of mechanical energy. Mechanics of the 

material point system. Linear momentum conservation; collisions; energy conservation in 

collisions. Rigid body mechanics. Analogies between translation and rotation movements; 

moment of inertia; angular momentum; rotation dynamics equation; rotational energy; 

Balance of the extended body; Equivalence of a force system. 

3. COHERENCE BETWEEN PROGRAMME AND OBJECTIVES 

The first chapter (mechanics of the particle) borders the foundations and the fundamental 

principles of classical mechanics, in a comprehensive prospect, particularly related to the 

movements and their causes. 

The second and third chapters, mechanical of the point’s system materials and the rigid 

body, respectively, present as an application of context of knowledge acquired in the 

previous chapter, in particular about the behaviour of dynamic systems with different 

configurations.  

 

4. MAIN BIBLIOGRAPHY  

Trindade, J. (2014). Mecânica Fundamental do Ponto Material – conceitos teóricos. 

Guarda: Instituto Politécnico da Guarda. 
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5. TEACHING METHODOLOGIES (INCLUDING EVALUATION) 

The teaching methodology will be achieved through the implementation of lectures 

(predominantly theoretical and theoretical-practical) and interactive/demonstrative cases 

(in laboratory context). The assessment will consist of theoretical-practical tests and 

practical activities. 

 

6. COHERENCE BETWEEN TEACHING METHODOLOGIES AND OBJECTIVES 

The teaching methodologies proposed are based on three arrays of action, which define 

the space of modus operand: theory, analysis, and practice. In the first case we bring to 

light the key concepts, the relationship between them and their conditions of validity. In 

the second case, we stimulate the application of knowledge and critical analysis in case 

studies. Finally, through practical demonstrations and laboratory activities, will be offered 

conditions for the transfer of knowledge to real situations. 

7. ATTENDANCE 

A minimum attendance of 60% is compulsory for classes. 
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