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	Hungarian title of the course:
	Mérnöki fizika 
	Neptun code:
	RKXFI1ABNF

	English title of the course:
	Physics for Engineers
	Credit: 
	4

	Type (compulsory/obligatory:)
	obligatory
	Education Type
	full-time
	Semester:
	2

	Study field:
	environmental engineering

	Lecturer:
	Dr. Lóránt Szabó

	Required preliminary knowledge:
	---------

	Weekly teaching hours:
	Lecture:  
	2
	Practical work:  
	2
	Laboratory
work:
	0

	Exam type:
	exam (e)
	Language of course:
	English
	In timetable: 
	Lectures and practical works on Thursdays 08.55-12.35, room D. 409

	Curriculum

	Abstract:

	Molecular heat theory. State equation of ideal gases. Major terms of thermodynamics. Heat propagation. Basics of electrodynamics. Charges at rest. Moving charges. Alternating and direct current. Maxwell’s equations. Introduction to atom physics: basic concepts of quantum mechanics. Photoelectric effect. Uncertainty relation. Nuclear physics: Bohr’s atomic model. The structure of the atomic nucleus. Relationship between mass defect and binding energy. The mechanism of atomic fission. The operating principle of nuclear power plants. Radioactive decays and their lawfulness.

	Detailed schedule of the course:

	Topics of lectures: (Topics can be found in the Moodle system)

	Weeks
	Date 
	Description

	1-2.
	15
02
2024

	Thermodynamics. Absolute temperature scale. Thermal expansion of solids and liquids. Phase change. Heat and latent heat. State equation of ideal gases. Internal energy, work done by gas. First law of thermodynamics. Special processes.

	3-4.
	
	Heat propagation. Second law of thermodynamics.  Thermal Conduction. 

	5-6.
	
	Heat engines. Special processes. Carnot cycle in p-V plane.

	7-8.
	
	Electricity. Electric fields. Coulomb’s law. Motion of charged particles in a uniform electric field. Electric potential. Application of electrostatics. Capacitors. Combinations of capacitor. 

	9-10.
	
	Direct current (DC) circuits. Electric current and resistance. Kirchhoff’s laws (junction and loop rule). RC circuit.

	11-12.
	
	Magnetism. Magnetic fields. Magnetic (Lorentz) force. Motion of a charged particle in a uniform magnetic field. Magnetic force between two parallel conductors. Faraday’s law of induction. Transformer. Alternating Current (AC) circuits. AC circuit powers.

	13-14
	
	Modern physics. Mass and energy. The photoelectric effect. Atomic physics. Size and density of the nuclei. Nuclear fission. Binding energy. Natural radioactivity. Atomic power station in Paks. Safety and waste disposal.

	Practical work: (Topics can be found in the Moodle system)

	Weeks 
	Date 
	

	1-2
	14
02
2024

	Solution of thermodynamics problems. Linear and volume expansion. Use of ideal gas law. Application of first law of thermodynamics.

	3-4.
	
	Problem solving for heat propagation, and heat engines.

	5-6
	
	Problems for Electricity, and Coulomb’s law. Substance of Lorentz force.

	7-8
	
	Written test 1. Problems for DC, and AC. What is the relationship between AC circuit powers.

	9-10
	
	Problems for atomic physics, binding energy, and natural radioactivity.

	11-12
	
	Problem solving. Get ready for test.

	13-14
	
	Written test 2. Replacement (supplementary) written test, and its solution.

	Requirements

	Attendance at lectures:

	It is compulsory to attend the lectures. The Student Requirements Regulation (HKR) are the guidelines.

	Exams and tests (types, data)

	Written tests on the week 7 and 13.

Replacement (supplementary) written test on the week 14.

	Requirements for qualification:

	One written test. Total points: 100, if the score is > 40 points (successful)  → signature.
If the student has not met the requirements of obtaining the term mark (e.g., has not written or failed the in-class test, has not submitted the measurement report, etc.), he/she must be given one opportunity to make up for the term mark in the study period. If the student is still unable to obtain the term mark through this opportunity and the requirements of the course give an opportunity for it, then the student can make an attempt to obtain the term mark on one occasion on one of the first ten work days of the examination period against a fee specified in the “Regulations of ÓU on possible benefits for students and on fees and charges payable by them” (hereinafter RBF).

	Type of exam (written, oral, tests etc.) and the method of assessment:

	Written test will be by the contact form.

 Total points: 2·50 points (100 points). Term marks: 85-100%: excellent (5), 70-84%: good (4), 55-69%: average (3), 40-54%: pass (2), 0-39%: fail (1)



	Literature

	Compulsory: 
	Serway Jewett: Physics for Scientists and Engineers (Edition 6 and )
Lóránt Szabó: Physics for Undergraduate Students (electronic book)

	Recommended:
	Lóránt Szabó: Physics course books of lectures.

	Others: 
	Internet

	Quality Management

	The structure of the course is harmonized with other lecturers from different universities. Assessment of students is carried out at every lecture, and at the end of semester. 

The ppt files are continuously renewed according to the new literature data.


Date: 01 02 2023





	………………………………….

Compiled by: Dr. Lóránt Szabó

lecturer
	…………………………………………….

Approved by: Dr. Kendrovics Rita - Bodáné
Director of Institute




