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ODESSA – 2023
IWS 19 6h Preparation for differential test 
The student is allowed to take the first test in subject if he meets the requirements of the curriculum and if for the current academic activity, he has got at least 3.00 points. Differential test is carried out during the last lesson.
Structure of the differential test
	Content of the evaluated activity
	Quantity

	Answering theoretical questions.
	2


The list of questions for differential test
1. Translational and rotational motion. 
2. Kinematics of rotational motion.
3. Dynamics of rotational motion.
4. Angular momentum. The law of conservation of angular momentum. 
5. Free oscillation. Differential equation of free oscillations. 
6. Differential equation of damped oscillations and its solution.
7. Differential equation of forced oscillations and its solution.
8. Amplitude and frequency of forced oscillations. Resonance.
9. Mechanical waves. Types of waves and speed of propagation.
10. Characteristics of waves.
11. The wave equation and its solutions are plane and spherical waves.
12. Energy characteristics of waves.
13. Doppler effect.
14. Physical characteristics of sound.
15. Characteristics of auditory perception.
16. Weber-Feshner law. Sound measurements. Audiometry.
17. Ultrasound and infrasound. Vibration.
18. Mechanical stress and its components.
19. Varieties of deformations and their characteristics.
20. Hooke's Law.
21. Stress-strain diagram.
22. Simple viscoelastic models: Maxwell, Voigt and Kelvin.
23. Liquid. Shear stress and shear deformation rate.
24. Newton's formula. Dynamic and kinematic viscosity.
25. Non-Newtonian liquids. Bingham-Shvedov liquids, Casson.
26. Laminar and turbulent flow. Reynolds number.
27. Flow of binder through the pipe. Hagen-Poiseuille's formula.
28. Movement of bodies in binders. Stokes' law.
29. Hemodynamics. Models of the circulatory system.
30. Perfect gases. Pressure, temperature and progressive kinetic energy.
31. The laws of the ideal gas.
32. Maxwell's distribution of the velocity of molecules.
33. Velocities of molecules: average, mean quadratic and most possible.
34. Degrees of freedom. Molar heat capacity.
35. Real gases. Equation of state of a real gas.
36. Thermodynamic systems, their types and parameters.
37. Thermodynamic processes.
38. Internal energy of bodies. Work and heat
39. The first law of thermodynamics.
40. The second law of thermodynamics.
41. Entropy. Boltzmann principle.
42. Basic thermodynamic equation.
43. Thermodynamic potentials.
44. Chemical and electrochemical potentials.
45. Nonequilibrium thermodynamics. Stationary condition. Prigogine's principle.
46. Diffusion of molecules. Fick's Law.
47. Permeability of membranes and resistance of substance flow.
48. Facilitated exchange diffusion.
49. Osmosis. Osmotic pressure.
50. Filtration.
51. Passive transport of ions. Nernst-Planck equation.
52. Active transport of substances through membranes.
53. Sodium-potassium pump. 
54. Donnan equilibrium and Donnan potential.
55. Ernst's equilibrium potential.
56. Stationary potentials.
57. Stationary Goldman-Hodgkin-Katz potential.
58. Thomas' stationary potential.
59. Action potential. Ionic flows through the membrane.
60. Propagation of the action potential along the nerve fiber.
61. Telegraph equation and basic parameters.
62. Electric charge. The law of conservation of electric charge.
63. Electric field and its characteristics.
64. Conductors in an electric field.
65. Dielectrics in an electric field. Polarization.
66. Electric dipole. Equivalent generator of organs and tissues.
67. Current unipol and dipole. Equivalent heart vector.
68. Multi-dipole equivalent generator. Physical basis of ECG.
69. Direct current. Ohm's Law.
70. Thermoelectric effects. Piezoelectricity.
71. Galvanization and electrophoresis.
72. Aeroions, their effect on the human body.
73. Quasi-stationary currents. Alternating current.
74. Active and reactive resistance.
75. Total resistance of the circuit of AC current. Resonance.
76. Power in the circuit of AC current.
77. Electrical conductivity of biological tissues and liquids. Rheography.
78. Magnetic field and its characteristics.
79. Ampere's law. Lorentz power.
80. Magnetic field energy.
81. Biot-Savart-Laplace law.
82. The law of total current.
83. The Law of Electromagnetic Induction.
84. Physical basis of MCG.
85. Electromagnetic oscillations.
86. Displacement current. Maxwell's equation.
87. Flat electromagnetic waves.
88. The speed of propagation of electromagnetic waves. Refractive index.
89. Energy of electromagnetic waves. The Poynting vector.
90. Scale of electromagnetic waves. 
91. The effect of AF fields and currents on the body.
92. The interference is light. Conditions of highs and lows.
93. Interferometers and their application. 
94. Interference microscope.
95. The Guygens-Fresnel principle.
96. Diffraction. Diffraction grating.
97. The principle of holography and its implementation.
98. Polarizer and analyzer. Malus' law.
99. Polarization phenomena in the reflection and refraction of light.
100. Double refraction of rays.
101. Nicol prism. Dichroism. Polaroids.
102. Optically active substances. 
103. Polarimetry. Polarization microscopy.
104. Lenses and their main aberrations.
105. Perfect centered optical system.
106. The human eye is centered by the optical system.
107. Microscope. Separate microscope ability.
108. Fiber optics and its application in endoscopy.
109. Characteristics of thermal radiation.
110. Absolutely black body and gray body. Kirchhoff's law.
111. Laws of radiation of absolutely black body
112. Infrared radiation. 
113. Ultraviolet radiation.
114. Photovoltaic effect. Photoelectronic devices.
115. De Broglie's wavelength. Wave properties of microobjects.
116. Electron microscope and its application.
117. Wave function and its interpretation.
118. Schrödinger equation. Quantum numbers.
119. Heisenberg uncertainty relation.
120. The Pauli principle. Multi-electron atoms.
121. Quantum generators. Helium-neon laser.
122. Splitting of energy levels in a magnetic field. 
123. EPR and NMR.
124. Types of quantum transitions. Radiation spectra and absorption.
125. Bouguer-Lambert-Baer law. Colorimetry.
126. Light scattering. Rayleigh's Law. Nephelometry.
127. Optical atomic spectra. The spectrum of the hydrogen atom.
128. Molecular spectra.
129. Luminescence. Fluorescence and phosphorescence. Stokes' law.
130. Fluorescence analysis. Fluorescence microscope. 
131. Photobiological processes.
132. Photosensitivity of the eye. Mechanisms of visual adaptation and reception.
133. Continuous X-rays.
134. Characteristic X-rays. Moseley's Law.
135. Primary processes of interaction of X-ray photons with atoms.
136. The effect of X-ray radiation on the substance. Absorption coefficients.
137. X-ray diagnostics and radiotherapy. Computed tomography.
138. Radioactivity. The law of radioactive decay.
139. Activity and specific activity, units of measurement.
140. Alpha decay, the energy spectrum of alpha radiation.
141. Beta decay, the energy spectrum of beta radiation. Neutrino.
142. Electronic capture.
143. The effect of radioactive measurement on the substance.
144. Vavilov-Cherenkov radiation. Electron-Positron pairs. Annihilation.
145. Effects of gamma radiation.
146. Biophysical mechanisms of radiation damage to a living being.
147. Dosimeters of ionizing radiation.
148. Exposure dose, its power, units.
149. Absorbed dose, its power, units.
150. Equivalent dose, its power, units.
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