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Course  Computer Engineering Academic year 2021/2022 

Subject Introduction to Physics ECTS 6 

Type of course Compulsory 

Year 1 st Semester 2 nd Student Workload: 

Professor(s) Paula Amaro Rodrigues Total 168 Contact 60 

Area Coordinator  Fernando Pires Valente 

 

 

1. LEARNING OBJECTIVES 

Learn and understand fundamental concepts and principles of physics (mechanics 

and electromagnetism) a perspective that allows the understanding of topics 

addressed other subjects and their application, particularly: 
1 - Identify the fundamental quantities. Describe straight-line motion: uniform, 

uniformly varied and varied. Describe movements in two and three dimensions. State 

and apply the laws of dynamics. Define work and power. State and apply 

fundamental theorems of energy. 

2 - Define Coulomb's law, electric field, and Calculate it in simple situations. Define 

potential and electric potential energy. Define magnetic field and Biot-Savart’s law. 

Calculate the direction of the force that is exerted on a conductor traversed by a 

current which moves in a magnetic field. 

3 - Calculate currents and voltages in electrical circuits using Ohm's law and 

Kirchhoff´s law. Calculate equivalent models of resistors and capacitors in series or in 

parallel. Calculate the power dissipated. 

2. PROGRAMME 

1- Introduction: Physical Quantities, Units and dimensions, Sl System; Scientific 

notation, Notions of vector calculus and integral calculus. 

2- Mechanics of material point: 

Kinematics: velocity, acceleration and its components. Characterization of 

dimensional movement in two and three dimensions. Projectile motion, circular 

motion.  
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Dynamics: Newton's Laws and its relation to movement; Linear Momentum and its 

conservation. 

Work and energy: Work done by a force. Power. Theorem of kinetic energy and 

conservation of mechanical energy. 

3- Electromagnetism 

Electrostatic field: electric field of a point charge. Coulomb's Law. Work done by 

an electric force. Electrical potential energy. Electric potential. 

Magnetic Field: Biot-Savart’s law; electromagnetic interaction; motion of electric 

charges in static magnetic fields. 

4- Continuous electrical current: 

Intensity of electric current. Ohm's Law. Joule heat; Association of resistors and 

capacitors in series and in parallel. Kirchhoff's Laws. 

 

3. COHERENCE BETWEEN PROGRAMME AND OBJECTIVES 

1- Contents 1 and 2 are related to the first Objective. The content allows one to 

identify the fundamental quantities. In Content 2, the concepts of speed and 

acceleration distinguish between uniform motion, uniformly varied and varied. The 

characterization of motion in two dimensions will be exemplified with the motion of 

projectiles and circular. In the dynamics, concepts are addressed that allow 

students to state and apply Newton's laws. The content covers the work and 

energy concepts that allow them to define work and power as well as stating the 

theorems associated with energy. 

2- Content 3 covers concepts related to the electric and magnetic fields, wich are 

consistent with Objective 2. 

3- Content 4 examines the concepts of electric current, the various elements of an 

electrical DC circuit, and how to associate these elements which allows for the 3rd 

objective.  
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5- TEACHING METHODOLOGIES (INCLUDING EVALUATION) 

The methods and teaching techniques to apply during the sessions are lecture, solving 

problem, simulation and laboratory group work. 

Continuous evaluation: 

- two written tests (75%) and practical project (25%) 

Final evaluation:  

- Written test (100%) 

- Or written test (75%) and practical project (25%), both of which will need to be 

conducted on the proposed dates during the semester. 
 

6- COHERENCE BETWEEN TEACHING METHODOLOGIES AND OBJECTIVES 

Thus it is intended that the acquired knowledge can be best consolidated through lecture, 

interactive lessons; solving problem, simulation and laboratory group work. 

The lecture is consistent with the objectives due to the need to provide students with the 

theoretical frame off. Simulation introduces practical examples to highlight some 

concepts that will be further developed in lectures or serve as examples. Problem solving 
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allows students to apply the content presented and apply it to day-to-day situations. The 

practical work through the lab allows observation and measurement to recognize, 

identify, and characterize some quantities and concepts previously discussed, if 

appropriate with exemplification of the motion of projectiles, or circular movements, which 

is consistent with Objective 1. 

 

7- ATTENDANCE 

There are no minimum requirements, however attendance is strongly recommended. 

 

8- CONTACTS AND OFFICE HOURS 

e-mail: paula.amaro@ipg.pt;  

 

30/06/2021 

Signature: 

 

Area Coordinator 

Signature: 

 

Professor 

 


