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THE PROGRAM
of the entrance test
(Physics)





GENERAL PROVISIONS

The entrance examinations (hereinafter referred to as the EE) are designed to determine the most capable and prepared applicant to master the basic educational program of higher education.  Admission is carried out on a competitive basis based on the results of entrance tests.

ENTRANCE TEST PROCEDURE
Entrance examinations in a foreign language are conducted in a remote format using a proctoring system.
The date and time of the entrance examination are determined by the schedule of entrance examinations, which is approved by the Chairman of the admissions committee. 
Form of entrance tests:
Entrance examinations are conducted in the form of testing in accordance with the approved schedule. 
The test may contain open-ended and audio/video questions.
The test contains 35 test questions.
The duration of the entrance test is 60 minutes.
During verification, the number of primary points is transferred to the final 100-point scale through the university's information platform.
An applicant who does not agree with the assessment received at the EE and (or) in connection with a violation of the EE procedure has the right to appeal. The procedure for filing and considering an appeal is regulated by the Regulation on the Appeal Commission of the UUST.

Assessment criteria

The criteria for evaluating an exam answer for admission to a bachelor's degree/specialty are completeness, logic, evidence, strength, awareness of knowledge and theoretical validity of judgments, independence in interpreting information, practical orientation, level of mastery of professional skills of a manager, etc. In the case of testing, the correct answers to the test tasks are required (in accordance with the Regulations on the entrance examinations of the UUST).





CONTENT OF SECTIONS AND TOPICS OF THE ENTRANCE TEST PROGRAM
1. Mechanics
Kinematics
Mechanical movement. The reference system. Material point. Trajectory. Path and movement. Speed and acceleration. Uniform and equally variable rectilinear motion. Relativity of motion. The law of adding velocities. Graphical representation of traffic. Graphs of the dependence of kinematic quantities on time for uniform and equidistant motion. Free fall of bodies. Gravity acceleration. Weight. Zero gravity. Uniform movement around the circle. Linear and angular velocities. Acceleration when a body moves uniformly around a circle (centripetal acceleration).  
The principle of independence of movements. Movement of a body thrown at an angle to the horizon. Solid body motion. Translational and rotational movements. Description of the movement of wheel points.
Basics of dynamics
Newton's first law. Inertial reference systems. Galileo's principle of relativity. Weight. Power. Newton's Second Law. Addition of forces. A moment of force. Equilibrium conditions for a material point and for bodies of finite size. Center of mass. Motion of the center of mass of a closed system of bodies. Newton's Third Law. Elastic forces. Hooke's law. Friction force. Rest friction. Sliding friction. Coefficient of friction. Body movement with regard to the frictional force. Gravitational forces. The law of universal gravitation. Gravity. Body weight. Movement of the body under the influence of gravity. Movement of planets and artificial satellites. Zero gravity. The first and second cosmic velocities.
Conservation laws in mechanics
Body momentum. The law of conservation of momentum. Jet propulsion. Mechanical work. Power. Kinetic and potential energy. The law of conservation of energy in mechanics. Efficiency of machines and mechanisms in mechanics.
Liquids and gases
Pressure. Pascal's law for liquids and gases. Barometers and pressure gauges. Communicating vessels. The principle of the hydraulic press device. Atmospheric pressure. Archimedean force for liquids and gases. Conditions of floating bodies on the surface and inside the liquid.

2. Molecular physics and Thermodynamics
Fundamentals of molecular kinetic theory
Mass and size of molecules. Avogadro's number. Molar mass. Brownian motion. Interaction of molecules. Perfect gas. Thermal motion. Basic equation of the molecular kinetic theory of an ideal gas. Temperature and its molecular-kinetic meaning. Absolute temperature scale and Celsius scale. Root-mean-square velocity of gas molecules.
Thermal phenomena
The equation of state of an ideal gas (the Mendeleev-Clapeyron equation). Universal gas constant. Isothermal, isochoric, and isobaric processes. Internal energy of an ideal gas. The amount of heat. Heat capacity of the system, specific and molar heat capacities, and the relationship between them. Work in thermodynamics. The law of conservation of energy in thermal processes (the first law of thermodynamics). Application of the first law of thermodynamics to various processes. Adiabatic process. The principle of operation of heat engines. Ideal heat engine, Carnot cycle. Efficiency of the heat engine. Efficiency of an ideal heat engine. Evaporation and condensation. Saturated and unsaturated pairs. Air humidity. Absolute and relative humidity. Dew point. Crystalline and amorphous bodies. Properties of solids. Elastic deformations, Hooke's law.

3. Fundamentals of electrodynamics
Electrostatics
Electric charge. Interaction of charged bodies. Coulomb's law. The law of conservation of electric charge. Electric field. Electric field strength. Electrostatic field of a point charge. The principle of superposition of electric fields. Conductors in an electric field. An electrostatic field created by an infinite uniformly charged plane and a charged sphere. Dielectrics in an electric field. Dielectric constant of a substance. Operation of the electrostatic field when moving a charge. Potential and potential difference. Potential of the point charge field. Relationship between the electrostatic field strength and potential difference. Electrical capacity. Capacitors. Electrical capacity of a flat capacitor. Energy of the charged capacitor.
Laws of direct current
Electric current. Current strength. Ohm's law for a section of a chain. Ohm's law for a closed circuit. Resistance of the conductors. Serial and parallel connection of conductors. Electromotive force. Operation and current output. 
Electric current in various environments. Electronic conductivity of metals. Dependence of metal resistance on temperature. Electric current in liquids. Laws of electrolysis. Electric current in gases. Concepts of plasma. Electronic issue. A cathode ray tube. Semiconductors. Intrinsic and impurity conductivities of semiconductors. A semiconductor diode.
Magnetic field. Electromagnetic induction
Magnetic interaction of currents. Magnetic field. Magnetic field induction. The force acting on a conductor with current in a magnetic field (Ampere's law).
The effect of a magnetic field on a moving charge. The Lorentz force. Magnetic properties of a substance. Magnetic permeability of a substance. Electromagnetic induction. Magnetic flux. The law of electromagnetic induction. Lenz's rule. The phenomenon of self-induction. Inductance. The energy of the magnetic field.

4. Vibrations and waves
Mechanical vibrations and waves
Harmonic vibrations. Amplitude, period, frequency, and phase of vibrations. Free harmonic vibrations. Mathematical pendulum. The period of oscillation of a mathematical pendulum. Vibrations of the load on the spring and the period of these vibrations. Transformation of energy in harmonic vibrations. Forced fluctuations. Resonance. Propagation of mechanical waves in elastic media. Speed of wave propagation. The wavelength. Transverse and longitudinal waves. 
Sound waves. The speed of sound.
Electromagnetic vibrations and waves
An oscillatory circuit. Free electromagnetic vibrations in the circuit. Energy conversion in an oscillatory circuit. Natural frequency of vibrations in the loop. Forced electrical vibrations. Alternating electric current. Current and voltage values in effect. Active, capacitive, and inductive resistances. The transformer. Transmission of electricity. Electromagnetic waves. The speed of their distribution. Radiation and reception of electromagnetic waves. Principles of radio communication. Properties of electromagnetic waves.

5. Optics
Rectilinear propagation of light. Laws of reflection and refraction of light. Refractive index. Full internal reflection. Limit angle of total reflection. Path of rays in the prism. Plotting an image in a flat mirror. Collecting and scattering lenses. The formula for a thin lens. Building images in lenses. Photo camera. Eye. Glasses. Spectral analysis. Scale of electromagnetic waves. Light interference and its application in engineering. 
Light diffraction. Diffraction grating. Main diffraction maxima. 

6. Elements of the theory of relativity
Invariance of the speed of light. Einstein's principle of relativity. The speed of light in vacuum as the limiting speed of signal transmission. The relationship between mass and energy.

7. Quantum Physics
Light quanta (photons)
Photo effect its laws. Planck's constant. A quantum of light (photon). Einstein's equation for the photoelectric effect.Light pressure. P. N. Lebedev's experiments. 
Atom and atomic nucleus
Rutherford's experiment on alpha particle scattering. Nuclear model of the atom. Bohr's postulates. Emission and absorption of light by an atom. Lasers. Experimental methods for recording charged particles. Radioactivity. The law of radioactive decay. Protons and neurons. Isotopes. Alpha, beta, and gamma radiation. Binding energy of atomic nuclei. Specific binding energy. Defect in the core mass. Nuclear reactions. Fission of uranium nuclei. Core synthesis. Thermonuclear reactions.























DEMO VERSION OF THE EXAM

1. Which SI unit is used for path measurement as the main one
A) millimeter
B) a centimeter
C) meter
D) kilometer
2. What is the speed of a pedestrian crossing the distance at a steady pace?
1.2 km in 20 minutes?
A) 2 m / s
B) 2 km / h
C) 1 m / s
D) 10 m / s
3. In a free fall, the body has passed 60 m in the last 2 seconds. How long did the fall last?
A) 4 seconds	
B) 3 seconds	
C) 10 seconds
D) 5 seconds
4. Inertia is a phenomenon called
A) changes in the position of the body relative to other bodies
B) changes in the velocity of a body under the action of other bodies
C) the dependence of the distance traveled by the body on the speed of movement
D) preserving the velocity of a body in the absence of other bodies acting on it
5. Foam rubber density 0.5 g /cm3. What is the volume of its layer with a mass of 7.5
kg?
A) 0.5 m33
B) 1500 cm33
C) 15000 cm33
D) 1.5 m3 
6.
	[image: ]
	Two identical weights of m=5 kg each are suspended from the ends of the thread thrown over two blocks. What is the mass of the load m1, if at equilibrium α=120°?


A) 10 kg
B) 7.5 kg
C) 5 kg
D) 15 kg
7. At what altitude is the atmospheric pressure equal to 725 mmHg, if on earth it is equal to 725 mmHg?
A) 300 m
B) 340 m
C) 360 m
D) 380 m
8. Specific heat of combustion of kerosene 4.6 ×107 J/kg. How much heat will 3 kg of kerosene emit during complete combustion?
A) 138×107JДж
B) 13.8×107JДж
C) 9.2×107JДж
D) 11.5×107JДж
	9. During the experiment, the absolute temperature of the air in the vessel under the piston increased by 2 times, and it moved from state1 to state 2.The piston was loosely attached to the walls of the vessel, and air could leak through the gap between them. Calculate the ratio  of the number of gas molecules in the vessel at the end and beginning of the experiment. Air is considered an ideal gas.
	[image: ]


A) 4
B) 3
C) 1
D) 2
10.
	[image: ]
	A monatomic ideal gas of constant mass performs the cyclic process shown in the figure. During the cycle, the gas gives the refrigerator the amount of heat |Qx/ = 8 kJ. What kind of work does the gas do when moving from state 1 to state 2?


A) 1 kJ
B) 4 kJ
C) 3 kJ
D) 5 kJ
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