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COURSE DESCRIPTION
	1. Course title: Engineering Technology II
	2. Course code Es1-11-II

	3. Validity of course description: 2018/2019

	4. Level of studies: BA, BSc programme / MA,MSc programme or 1st cycle / 2nd cycle of higher education

	5. Mode of studies:  intramural studies / extramural studies

	6. Field of study: Electrical Engineering
	(FACULTY SYMBOL) RE

	7. Profile of studies: general academic

	8. Programme: all

	9. Semester: II

	10. Faculty teaching the course: Department of Optoelectronics

	11. Course instructor: prof dr hab. inż. Tadeusz Pustelny

	12. Course classification: common courses

	13. Course status: compulsory /elective

	14. Language of instruction: English

	15. Pre-requisite qualifications: Basic skills in mathematical calculus involving:
- understanding a concept of single-argumented linear, quadratic and trigonometric functions, 

- skills in solving linear equations and quadratic equations,

- understanding a concept of a vector and a Cartesian coordinate system,

- skills in calculus of a sum, subtraction and scalar product of vectors.

Understanding a concept of physical quantity and its dimension.

	16. Course objectives: 
The primary objective of this course is to develop basic skills to solving engineering problems: formulation, selection of a solving method, solving, verification of a solutions and presentation of the solution. A domain of knowledge exemplifying these activities involves: 

1. A gravitational field (GF). Students gain knowledge about sources of GF and forces acting in GF, intensity of GF, potential of GF and potential energy of a point mass in GF. 
2. An electrostatic field (ESF). Students gain knowledge about sources of MSF and forces acting in ESF, intensity of ESF, potential of ESF and potential energy of a point charge in ESF.
3. A magnetostatic field (MSF). Students gain knowledge about sources of MSF, a Lorentz force acting in MSF, intensity and induction of MSF.

During lecture classes students gain theoretical basis for studying each branch of physics mentioned above. During the lectures there are presented solving methods of representative exercises.

The course involves lecture and laboratory classes. During laboratory classes students gain skills in: methodology of measurements and elaboration of measurement results which involves calculation of a measured quantity and its uncertainty, discussion of measurement results and their graphical presentation. 

	17. Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code


	1.
	A student can apply law of physics for solving exercises from following domain of physics: a gravitational field, electrostatic field and magntostatic field.
	written test
	Lecture
	K1A_W01+
K1A_W02++
K1A_W08+

	2.
	The student can check whether a solution to a given problem is correct making analysis of dimensions of physical quantities the solution is expressed in. The student is able to discuss a solution and evaluate an influence of each factor in terms of which the solution is given as well as present it graphically (plots, graphs).  The student is able to draw practical conclusions from the solution. 
	written test
	Lecture
	K1A_U03+
K1A_U07+

	3.
	The student can preform measurements of basic physical quantities and elaborate reports documenting measurement results and process of measurement uncertainty analysis. The student can discus this report and measurement results. 
	obtainment of credits for all laboratory classes
	Laboratory
	K1A_U03++

	4. 
	The student can perform basic statistical analysis of measurement results: calculation of an average value from a series of measurements and its standard deviation, application of linear regression analysis for determination of a measured quantity and its measurement uncertainty. The student can apply linearized approximation model and a total derivative for calculation of the uncertainty of a variable being a function of several measured parameters characterized by their own uncertainty values.
	obtainment of credits for all laboratory classes
	Laboratory
	K1A_U07+++
K1A_U13++

	5.
	The student is able to realize engineering tasks working in a team.
	obtainment of credits for all laboratory classes
	Laboratory
	K1A_U16+
K1A_K03+

	18. Teaching modes and hours:     Lecture / BA /MA Seminar / Class / Project / Laboratory
Sem 1; - Lecture: 30 h/ Laboratory: 30h

	19. Syllabus description:
Semester 2:
Lecture:
1. The concept of a gravitational field of a point mass, calculation of a spatial distribution of its intensity and potential. Application of a principle of superposition for calculation of a net gravitational force.
2. The concept of an electrostatic field, calculation of a spatial distribution of its intensity and potential. Application of a principle of superposition for calculation of a net electrostatic force.
3. The concept of an magnetostatic field, calculation of a spatial distribution of its intensity using the Biot-Savart law, calculation of the Lorentz force acting on point charges moving in the magnetostaic field.
List of laboratory exercises:
1. Determination of an absorption coefficient of liquids.
2. Determination of a Curie temperature of a ferrite.
3. Determination of the gravitational acceleration using a free fall method.
4. Determination of the gravitational acceleration using a mathematical pendulum.
5. Determination of the speed of sound in air using a phase shift method.
6. Determination of the viscosity of air using a Hagen-Poiseuille method.
7. Determination of a width of the energy gap of semiconductors.
8. Determination of a shape coefficient of a rigid body.
9. Determination of a tangent component of Earth's magnetic field induction using a tangent galvanometer.
10. Determination of a capacitance and inductance using a technical method.
11. Determination of the wavelength of light by a diffraction grating method.
12. Verification of the Malus's Law.

	20. Examination: NO

	21. Primary sources: Robert G. Brown, "introductory Physics", Duke University Physics Department, digitized copy avialable online

	22. Secondary sources:

	23. Total workload required to achieve learning outcomes
Lp.
Teaching mode :
Contact hours / Student workload hours
1
Lecture
30/30
2
Classes
0/0
3
Laboratory
30/30
4
Project
0/0
5
BA/ MA Seminar
0/0
6
Other
0/0
Total number of hours
60/60


	24. Total hours:120

	25. Number of ECTS credits: 4

	26. Number of ECTS credits allocated for contact hours: 2

	27. Number of ECTS credits allocated for in-practice hours (laboratory classes, projects):2

	26. Comments:
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