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Lecturer

The goal of the course is to provide students with a basic knowledge of modern
physics (20th century physics), its postulates, results and applications, especially
in the areas of special relativity and quantum mechanics.
It is expected that a student who passes the course will be able to:
- Interpret the basic principles of the theory of relativity and quantum
mechanics.
- Derive and apply Lorentz transformations.
- Solve the Schrodinger equation for cases such as potential well, harmonic
oscillator, and hydrogen atom.
- Solve computational problems in the theory of relativity and quantum
mechanics.

Aims and intended
learning outcomes

Course content

Introduction to the theory of relativity. Galilean transformations. Experimental foundations of special
relativity. Postulates of special relativity and their direct consequences. Lorentz transformations.
Consequences of Lorentz transformations. Length contraction and time dilation. Law of addition of
velocities. Relativistic dynamics of a point particle. Mass, energy, and momentum in the theory of
relativity.

Basics of quantum physics. One-dimensional Schrédinger equation. Potential well. Expectation values
of operators. Harmonic oscillator. Reflection and transmission of waves. Three-dimensional Schrédinger
eqguation. Quantization of angular momentum. Hydrogen atom. Spin.

Student workload (hours) Grading
Lectures and Exercises 90 Assessment method Points
Exam preparation 85 Midterm exam 50
Total 175 Final exam 50
Total 100
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