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Course: 
Laboratory Exercises in Electricity and Magnetism
Lecturers: asst. prof. Andreana Andreeva PhD and asst. prof. Dimitar Tzankov PhD 
	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	0

	
	Seminars
	0

	
	Practical exercises (school internships)
	45

	Total in-class work
	45

	Out-of-class work
	Self-preparation for tutorials, seminars, scientific experiments, practical exercises and tests.
	30

	
	Making reports of experiments and practical exercises.
	30

	
	Consultation and assessment on practical exercises reports.
	15

	
	Preparation for colloquium and final assessment.
	15

	Total out-of-class work
	90

	TOTAL ACADEMIC WORK
	135

	ECTS credits in-class work
	1,5

	ECTS credits out-of-class work
	3


	TOTAL ECTS CREDITS
	4,5


	№
	Grade components
	% of the grade

	1. 
	The preparing of student for the practical exercises.
	20

	2. 
	Verification of knowledge and skills during practical exercises.
	20

	3. 
	Presentation and analysis of the experimental results of practical exercises as protocols and reports.
	30

	4. 
	Test for final assessment.
	30

	An obligatory condition for obtaining an assessment is to make the laboratory exercises included in the cycle and make accurate protocols for them.

With more than three absences from laboratory exercises without valid reasons, the student does not receive an assessment. Students who have missed some laboratory exercises for good reasons make them in extraordinary groups.

The final assessment of the students is formed after the test, which is held in the last week of the semester. Students who have received an excellent assessment for the semester are relieved of it. The control is carried out by two lecturers, one of whom has run the laboratory exercises of the students during the semester and the other is a lecturer from the Department of CMP. When a dispute arises about the assessment, it is arbitrated by the head of the laboratory “Electricity and magnetism”.


	Outline of the course:

	During the sessions in the laboratory practice on electricity and magnetism, students of the second course deepen their experimental habits and skills to work with electric circuits. They gain experience of performing systematic electrical measurements and analysis of the results. At the same time, students build lasting habits for adherence to rules related to electrical safety techniques. At the same time, preparing for the exercises and their implementation, students acquire knowledge of important physical phenomena and laws of electricity and magnetism and interesting properties of condensed environments.

The laboratory practice on electricity and magnetism has a long tradition in the Department of Condensed Matter Physics. The acquired knowledge and skills are complementary to the preparation of the students of the second course in the subject "Electricity and magnetism".

	


	Preliminary requirements:

	The student should has basic knowledge of mathematics from secondary education and 1st course.
The students should has a good knowledge of physics from secondary education.
The student should has skills for processing and analysis of the obtained experimental results obtained from secondary education and 1st course.


	Key competences acquired:

	· Acquiring experimental habits and skills to work with electric circuit.
· Getting experience for performing systematic electrical and magnetic measurements and analysis of results.
· Building lasting habits for adherence to safety regulations.


Lessons plan 

	№
	Topic:
	Acad. hours

	
	Lectures
	0

	
	
	0

	
	Seminars
	0

	
	
	0

	
	Practical exercises
	45

	1.
	Introductory exercise - Understand the rules of procedure, work and safety rules in the laboratory. Introducing some concepts and physical quantities of electricity and magnetism required to perform the exercises, as well as the basic electrical appliances used in the laboratory.
	3

	2.
	Modeling an electrostatic field with an electrolytic bath.
	3

	3.
	Measurement of electrical resistances. Assembled and factory Wheatstone bridge. Finding the specific resistance of different materials.
	3

	4.
	Investigation of the temperature dependence of the electrical resistance of samples of different materials using a factory Wheatstone Bridge.
	3

	5.
	Measurement of electrical voltage according to the compensatory (potentiometric) method. Assembled and factory compensator.
	3

	6.
	Verify the accuracy of a miliammeter and determine an unknown impedance using a factory compensator.
	3

	7.
	Current scale. Understanding the regularities of the interaction between conductors on which current flows. Determination of the horizontal component of the Earth's magnetic field.
	3

	8.
	Hall Effect and Van der Pauw method. Determination of the Hall coefficient, the specific electrical resistance, the concentration and the mobility of the carriers in the semiconductor sample.
	3

	9.
	Determination of the specific charge of the electron.
	3

	10.
	Alternating bridge measurements. Verification of laws for parallel and sequential coupling of inductances, capacities and resistances.
	3

	11.
	Electrolytic conduction study as a function of concentration and temperature.
	3

	12.
	Determination of the work function of the electron using the method of compensating the heating of the filament.
	3

	13.
	Determined at Curie temperature of a ferromagnetic substance by the Faraday method.
	3

	14.
	Measurement of low resistance specimens with double (Thomson) bridge.
	3

	15.
	Test for forming the final assessment.
	3


Topics Covered on the Final Exam

	№
	Topic

	The final assessment is formed by current control and after the test.

Students who have received an excellent assessment for the semester are relieved of the test and receive an excellent mark.
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