Areas of knowledge required for the entrance exam for the Bachelor’s degree programmes in English at
the Faculty of Mechanical Engineering of Brno University of Technology

Mathematics:
1. Real numbers — intervals, absolute value and its geometric meaning.
2. Polynomials — basic operations, factorization, binomial theorem.
3. Equations and inequalities (linear, quadratic, irrational).
4. Proportionality, inverse proportionality, percentage.
5. Functions — basic properties, domains, graphs (linear, quadratic, rational, exponential, logarithmic, and
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Physics:

1.
2.

trigonometric functions).

Exponential, logarithmic, and trigonometric equations.

Trigonometry — trigonometric functions, trigonometric identities, angles in degrees and in radians.
Sequences of numbers — arithmetic and geometric sequences.

Planimetrics — congruence and similarity of triangles, basic theorems (Thales’s theorem, Pythagorean
theorem, Euclid’s theorem, theorem on angle at center vs. at circumference) and their applications.

. Geometric formulas for area and circumference of 2D shapes, formulas for surface and volume of 3D

shapes.

Two-dimensional and three-dimensional analytic geometry — lines and planes, parallel, perpendicular,
and skew lines, intersections of geometric objects, distance between point and line, vectors, conics and
their graphs.

Complex numbers — basic properties and operations, algebraic and polar forms, Moivre’s theorem.

The international system of units — base quantities and units of measure.

Motion of a point-like object or a solid body — motion with a constant speed or a constant acceleration,
motion along a straight line, free fall, Newton‘s laws of motion, linear momentum, uniform circular
motion, work done by a force, power, kinetic and potential energy, conservation of mechanical energy,
center of mass, torque, rotation, work and rotational kinetic energy, static equilibrium.

Fluids — density and pressure, Pascal’s principle, hydrostatic pressure, Archimedes’ principle, the
equation of continuity.

Thermodynamics — temperature and heat, heat capacity, specific heat, thermal expansion of solids,
internal energy, the first law of thermodynamics, applications of the first law for the adiabatic,
isothermal, isobaric, and constant-volume processes, work done by an ideal gas, elasticity, Hooke’s law.
Oscillations and waves — simple harmonic motion, harmonic oscillators, pendulums, transverse and
longitudinal waves, standing wave, wavelength and frequency.

Gravitation - Newton’s law of gravitation, gravitation near Earth’s surface, gravitational potential
energy.

Electricity and magnetism — electric field, Coulomb‘s law, the electric field, electric potential and
electric potential energy, capacitor and capacitance, electric current, resistance, Ohm’s law. emf and
potential difference across a real battery, electric circuits, the ammeter and the voltmeter, power in
electric circuits, magnetic field due to a current, magnetic force on a charged particle or a current-
carrying wire, Faraday’s law of induction, self-induction, series RLC circuits, alternating currents.
Optics — light as an electromagnetic wave, reflection and refraction, index of refraction, photon, Image
produced by a refracting surface, plane and spherical mirrors, images from thin lenses, focus, real and
virtual images, lateral magnification.

Atoms — models of the atomic structure, atom’s central nucleus and electrons surrounding the nucleus,
atomic number, periodic table, isotopes, radioactive decays - alpha, beta and gamma, half-life of the
1sotope.



