Areas of knowledge required for the entrance exam for the Master’s degree programmes in English at the
Faculty of Mechanical Engineering of Brno University of Technology
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Physics:
1.

Linear algebra

Matrices, determinants

Solving systems of linear equations

Two-dimensional and three-dimensional analytic geometry
Differential and integral calculus of functions of a single variable
Limits, derivatives

Extreme values (local and absolute)

Intervals of monotonicity

Concave and convex functions

. Integration of elementary functions, integration by parts, substitution rule
. Differential and integral calculus of functions of more variables

Partial and directional derivatives

Extreme values (local and absolute, method of Lagrange multipliers)
Differential, Taylor polynomial

Integral calculus of functions of more variables

Double and triple integrals

Change of variables (polar, cylindrical, and spherical coordinates)
Line and surface integrals

Ordinary differential equation, series

First-order ordinary differential equations, methods of solving
Second-order ordinary differential equations, methods of solving
Infinite series, power series

Motion of a point-like object — motion in two and three dimensions, examples of motion, Newton‘s
laws of motion, work done by a force, kinetic and potential energy, conservation of mechanical energy.
Motion of a solid body — rotation and the rotational inertia, the parallel-axis theorem, Newton’s second
law for rotation.

Oscillations and waves — simple harmonic motion, energy of a harmonic oscillator, damped harmonic
oscillator, forced oscillations and resonance, transverse and longitudinal waves, superposition of waves,
interference of waves.

Thermodynamics — temperature and heat, the first and the second laws of thermodynamics, entropy.
Electricity and magnetism — electric charge, Coulomb‘s law, the elementary charge, the electric field,
electric current, resistance, Ohm’s law, semiconductors, electric circuits.

Technical mechanics:
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Centre of gravity

Replacement of distributed load by force

Free body diagram

Equations of static equilibrium

Reaction forces and moments

Second area moments of inertia and Mohr’s circle

Internal forces and moments

Tension with compression, torsion and bending - deformations, strains, stresses and safety factors for
limit state of elasticity



