PREEXAMINATIONAL TESTS FOR INTERNATIONAL STUDENTS

DICIPLINE:  BIOMEDICAL PHYSICS.
I.   BIOACOUSTICS

1. Sound is:

a) mechanical waves with frequency less then 20 Hz,

b) mechanical waves with frequencies from 20 Hz to 20 kHz,

c) mechanical waves with frequency higher then 20 kHz,

d) electromagnetic waves with frequencies from 20 Hz to 20 kHz,

2. Ultrasonic waves are:

a) mechanical waves with frequency less then 20 Hz,

b) mechanical waves with frequencies from 20 Hz to 20 kHz,

c) mechanical waves with frequency higher then 20 kHz,

d) electromagnetic waves with frequencies from 20 Hz to 20 kHz,

3. Hearing threshold is:

a) minimum of  sound frequency perceived,

b) maximum  of  sound frequency perceived,

c) minimum of  sound intensity perceived,

a) maximum of  sound intensity perceived.

4. The threshold of pain is:

a) maximum of  sound frequency perceived,

b) maximum  of  sound perceived,

c)  maximum of  sound intensity perceived,

d) minimum of  sound intensity perceived,

5. Hearing threshold depends upon frequency in the following way:

a) its magnitude has maximum at frequencies 20 Hz and 20 kHz, but minimum from 1 kHz and up to 3 kHz,

b) ) its magnitude has minimum at frequencies 20 Hz and 20 kHz, but maximum from 1 kHz and up to 3 kHz,
c) the hearing threshold does not depend upon frequency.

6. Which characteristic of the mechanical wave does not depends upon medium properties?

a) frequency;

b) velocity of propagation;

 c) wavelength.

7. Audiometry is one of the methods to analyze the sharpness of hearing based on the measurement of :

a) sound intensity at different frequencies;
b) sound loudness at different  frequencies;

c) hearing threshold at different  frequencies;

d) sound spectrum analysis.

8. The own frequency of mechanical oscillating system depends upon:

a) the frequency of stimulating external force acting upon the system;
b) the  properties of oscillating system itself;

c) the frequency of stimulating external force and the  properties of oscillating system;

d) the properties of medium in which the oscillating system is placed.

9. USI (ultra sonic investigation) diagnostic is based upon:

a) x-rays;

b) mechanical wave with frequency higher then 20 kHz;

c) γ – radiation;

d) sonic waves with frequency less then 20 kHz.

10. Parameter inversely proportional to the period of oscillations is:

a) phase of oscillations;

b) linear frequency of oscillations

c) amplitude of oscillations

11. Which parameter of mechanical wave does not change when it propagates from one medium into another one?

a)  speed of the wave;

b) wavelength;

c) frequency;

12. Parameter, the unit of  measurement of which is Hz, named as:
a) period of oscillation;

b) cyclic frequency of oscillation;

c) linear frequency of oscillation;

d) amplitude of oscillation.

13. Every time the own oscillation of the system is:

a) damping;

b) harmonic;

c) nondamping;

d) complicated one.

14.  Harmonic oscillation is:

a) any oscillations;

b) nondamping oscillations;

c) oscillations according to sine law;

d) stimulated oscillations.
15. Oscillations in the mechanical system take place due to:

a) gravity force;

b) elastic force;

c) electromagnetic force;

d) electrostatic force.

16. Mechanical oscillations are:
a) the repeating movements of the body;

b) the oscillations of electromagnetic field;

c) the periodic oscillation of force;

d) the periodic change of electric field. 

II   FUNDAMENTALS OF HEMODYNEMICS
1. The physical base of diastolic blood measurement is:

a) the decrease of static blood pressure in the shoulder’s artery ;

b) the transition from laminar blood flow into turbulent one;

c) the transition from turbulent blood flow into laminar one;

d) the increase of static blood pressure in the shoulder’s artery.

2. Blood flow has maximum:
a) in the center of blood vessel;

b) in the region near by the walls of blood vessel;

c) blood flow speed is constant in every point of blood vessel.

3. Acoustic noise accompany the following:

a) laminar blood flow;

b) turbulent  blood flow;

c) no acoustic noise at all.

4. What type of pressure depends upon its velocity:

a) static;

b) hydrostatic;

c) dynamic;

d) not one of them.

5. Liquid volume flowing along the tube per 1 s is:

a) directly proportional to the difference of two pressures at the sides of the tube and inversely proportional to its hydrodynamic resistance;

b) proportional to the multiplication of two pressures at the sides of the tube and its hydrodynamic resistance;
c) directly proportional to the hydrodynamic resistance and inversely proportional to the difference of two pressures at the sides of the tube.

6. The tube consists of a series of several parts of it with different hydraulic resistances. The complete hydraulic resistance of the tube is to be calculated as:
a) 1/( the sum of inverse values of hydraulic resistances of the parts of the tube);

b) the multiplication of hydraulic resistances of the parts of the tube;

c) the ratio of hydraulic resistances of the parts of the tube.

d) the sum of hydraulic resistances of the parts of the tube;

7. The tube consists of a parallel junction of small tubes with different hydraulic resistances. The complete hydraulic resistance of the tube is to be calculated as:

a) the sum of hydraulic resistances of the parts of the tube;

b) 1/( the sum of inverse values of hydraulic resistances of the parts of the tube);

c) the multiplication of hydraulic resistances of the parts of the tube;

d) the ratio of hydraulic resistances of the parts of the tube.

8. The application of ultrasonic waves to measure blood flow velocity is based upon:

a)  ultrasonic wave has a short wavelength;
b) ultrasonic wave has a large wavelength;

c) ultrasonic wave is an ionizing radiation;

d) ultrasonic wave’s speed is higher then the speed of blood pulse wave.

9. For the laminar liquid flow:
a) the layers of liquid are not mixing, but the flow is accompanied by acoustic noise;

b) the layers of liquid are not mixing, the flow is not accompanied by acoustic noise;

c) the layers of liquid are mixing and the flow is accompanied by acoustic noise;

d) the layers of liquid are mixing, but the flow is not accompanied by acoustic noise.

10. For turbulent liquid flow:

a) the layers of liquid are not mixing, but the flow is accompanied by acoustic noise;

b) the layers of liquid are not mixing, the flow is not accompanied by acoustic noise;

c) the layers of liquid are mixing and the flow is accompanied by acoustic noise;

d) the layers of liquid are mixing, but the flow is not accompanied by acoustic noise.

11. The relation between static, hydrostatic and hydrodynamic pressures are expressed by:

a)  Poiseuille’s Law

b) Newton’s Law

c) Bernoully’s Law

12. The decrease of vessel’s  inside diameter leads to the following change of static blood pressure:
a) decrease;

b) increase;

c) no changes.

13. The decrease of vessel’s  inside diameter leads to the following change of hydrodynamic blood pressure:

a) decrease;

b) increase;

c) no changes.

14. The appearance of acoustic noise shows, that;

a) the flow is laminar;

b) the flow is turbulent;

c) the flow is stationary.

15. The volume speed of blood flow in a vessel is equal to:

a) linear blood flow velocity;
b) multiplication of linear blood flow velocity by the area of the cross section of the vessel;

c) division of linear blood flow velocity by the area of the cross section of the vessel;;

d) multiplication of linear blood flow velocity by the coefficient of viscosity of liquid.

16. In the part of tube’s converging;

a) linear blood flow velocity decreases;
b) linear blood flow velocity increases;

c) volume blood flow velocity increases;

d) volume blood flow velocity decreases.

III    FUNDAMENTALS OF ELECTRODYNAMICS. 

THE BASE OF ELECTODIAGNOSTICS AND ELECTROPHISIOTHERAPY.

1. The force line is:

a) the geometrical combination of points with equal intensities of electrical field;

b) the line in each point of which the tangent line has the same direction as vector of intensity of electrical field;

c) the line which connects the points with equal intensities of electric field.
2. What physical parameter as a function of time is measured for ECG analyses, name the unit of measurement of this parameter:
a) the difference of potentials of electrical field (v);

b) the potential of electrical field (v);

c) the intensity of electrical field (V/m);

d) the pulse frequency (the quantity of heart beatings per min).
3. Equipotential surface of electrical field is:

a) the surface, all the points of which have equal potentials;

b) the trajectory of charge movement in the electrical field;

c) the surface, all the points of which have potentials of the same sign.

4. The physical principle of ECG is the registration of the following parameter as a function of time:

a) difference of potentials of electrical field from electrodes;

b) intensities of electrical field in the points of electrodes;

c) the pulse frequency of electrical field in the points of electrodes.

5. According to Eintkhoven the electrical model of heart is:

a) electrical dipole;

b) current dipole;

c) a single positive charge;

d) another system of charges.

6. The potential of electrical field is:

a) energetic characteristic of field, scalar;
b) force characteristic of field, scalar;

c) force characteristic of field, vector.

7.The  intensity of electrical field is:

a) energetic characteristic of field, scalar;

b) energetic characteristic of field, vector;

c) force characteristic of field, scalar;

d) force characteristic of field, vector.

8. In every point of electrical field formed by several charges the intensity of it is equal to:

a) algebraic difference of intensities of partial fields;

b) algebraic sum of intensities of partial fields;

c) geometrical sum of the intensities of partial fields;

d) scalar sum of the intensities of partial fields.

9. In every point of electrical field, formed by several charges, the potential of it is equal to:

a) algebraic difference of intensities of partial fields;

b) algebraic sum of potentials of partial fields;

c) geometrical sum of the potentials of partial fields;

d) scalar sum of the intensities of partial fields.

10. For ECG diagnostics the parameter to be registered is:

a) alternating voltage;

b) the frequency of heart beatings;

c) the displacement of electrical axes of heart.
11. Find the ratio of potentials of electrical field of a  point charge in two points, if the ratio of its intensities in that points is equal to 4:
a) 2

b) 4

c) 16

12. The frequency of heart beatings is in the limits:

a) 60 – 120 Hz

b) 1 – 2 Hz
13. The work to remove the charged body in electrical field from one point to another is equal to:

a) the multiplication of its mass by the intensity of the field;
b) the multiplication of the charge by the difference of potentials of these points;

c) the multiplication of its charge by the intensity of the field;

d) the multiplication of its mass by the difference of potentials of these points;

14. The intensity of the dipole’s electrical field is equal to zero:

a) in every point of perpendicular to the dipole’s shoulder in its center;
b) in the point dividing the dipole’s shoulder by half;

c) in the point equally removed from both charges of dipole;

d) nowhere.  

15. Impedance of the circuit is:

a) the complete resistance of AC circuit;

b) passive component of AC circuit’s resistance;

c) passive component of AC circuit’s resistance.

16. The sinusoidal electric current is that one, the following parameter of which is changing in time in a harmonic way:

a) the intensity of current’s amplitude;

b) the instantaneous intensity of electrical current; 

c) the frequency of instantaneous intensity of electrical current.
17. When temperature increases the resistance of semiconductor changes :

a) decreases according to the linear law;

b)  increases according to the linear law;

c) decreases according to the nonlinear law;

d)  increases according to the nonlinear law.

18. Choose the correct curve for the dependence of inductive resistance upon electrical current’s frequency:
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a) 1;                  b) 2;                   c) 3.

19. Choose the correct curve for the dependence of capacitive resistance upon electrical current’s frequency:


[image: image2]
a) 1;                  b) 2;                   c) 3.

20. Current’s intensity for AC is ahead in phase by π/2 in respect to voltage for the following electrical circuit: 

a) Ohm’s (active) resistance;

b) inductive resistance;

c) capacitive resistance.

21. When electrical AC current’s frequency increases the complete resistance of solenoid changes in the following way:
a) increases;

b) no changes;

c) decreases.

22. When electrical AC current’s frequency increases the capacitive resistance of the capacitor changes in the following way:

a) increases;

b) no changes;

c) decreases.

23. Biological tissue has maximum of resistance for:

a) DC;

b) AC at LF (low frequencies);

c) AC at HF (higher frequencies).

24. When electrical AC current’s frequency increases the resistance of biological tissue changes in the following way:

a) no changes;

b) decreases;

c) increases.

25. When electrical AC current’s frequency increases active resistance of solenoid changes in the following way:

a) increases;

b) no changes;

c) decreases.

26. Choose the electrical circuit, resonance for which takes place:

a) [image: image3.png]



b) [image: image4.png]<l




c) [image: image5.png]



27. For electrical diagram below maximum of AC intensity takes place for the frequency equal to:
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a)   LC

b)   1/LC

c)   [image: image7.wmf]1/

LC


d)   [image: image8.wmf]1/2
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28. Choose the correct curve for the impedance of RLC circuit (series junction):

[image: image9]
a) 1;           b) 2;           c).
29. For the circuit, consisting of R, L, C elements in series the formula [image: image10.wmf]1/

LC

 gives: 
a) passive resistance of the circuit;

b) resonant linear frequency;

c) cyclic resonant frequency.

30. Equivalent electrical diagram of biological tissue is:

a) [image: image11.png]



b) [image: image12.png]<l




c) [image: image13.png]



IV. OPTICS, LASER, X-rays.
1. The optically dense of the first  medium is recognized higher, if …

a) the velocity of light traveling in it is larger, than in the second medium, 

b) its index of refraction is higher, than for the second medium,
c) absorption of light in it is more than for the second medium. 

2.  What optical phenomenon is the basic one for refractometer’s operation? 

a) dispersion of index of refraction,

b) light refraction,

c) light polarization,

d) interference of light.

3. Refractometer determines the concentration of solutions on the base of… 

a) the dependence of light absorption upon concentration, 

b) the dependence of solution’s index of refraction upon concentration, 

c) the property of optical activity of solutions.

4. The concentration of what types of solutions is not possible to determine by refractometer? 

a) transparent,

b) absorbing,

c) turbid,

d) optically active.

5. Total internal reflection may be observed, when light ray passes from …

a) higher optical dense medium into weaker one,

b) medium with lower optical density into the medium with higher one,

c)  medium , where light velocity is larger into the medium with a smaller one. 

6. Factor of material (F) is the parameter, which characterizes …

a) the dependence of solution’s index of refraction  upon concentration,  

b) the dependence of optical density of solution upon concentration,  

c) the dependence of solution’s index of refraction upon index of refraction of solvent..

7. The concentration of what type of solutions is it possible to determine by refractometer?

a) transparent,

b) absorbing,

c) optically active,

d) any of pointed.

8. Do the reflected and the refracted rays lie in one plane?  

a) yes,
b) no.

9. If the light velocity in the first medium greater than in the second one, then what is the relation between their indexes of refraction? 

a) n1 > n2
b) n1 < n2.

10. What parameter of absorbing solutions is measured by refractometer directly?

a) solution’s concentration, 

b) the critical angle of total internal reflection

c) index of refraction.

11. What optical phenomenon can not take place when light passes through the optically homogeneous, transparent medium? 

a) absorption of light,

b) scattering of light,

c) refraction of light,

12. Find a correct correlation, which satisfy the figure presented. 
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n1
  
   а) n1 < n2;   b) n1 > n2;
  

c) any one
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13. Find the angle of refraction.

[image: image29.wmf]n


a) 300;   b) 400;   c) 600   

14. Find the case correlated with optical diagram.
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a) n1 > n2 ;                b) n1 < n2

15. Find the angle of incidence. 

[image: image33.png]


                

а) 300 ;  б) 400  ;  в) 500.

16.  Light waves with a single direction (plane) of vibrations for the vector of intensity of electric (E) or magnetic field (H) are called as...

a) partially polarized light,

b) plane-polarized light,
c) elliptically polarized light,

d) natural light.

17. The substance is called as an optically active one if it has an ability to.. 

a) split the light beam, falling down on its surface into two ones,

b)  rotate the plane of vibration for the light beam, passed through it. 

18. Is the presence of any medium (gas, liquid, solid body) necessary for light waves traveling? 

a) yes,

b)  no.

19. Radiation, emitted by thermal source of light, is…  

a) nonpolarized radiation,

b) plane-polarized radiation ,

c) partially polarized radiation.

20. Light waves, which propagation is accompanied by electric and magnetic intensities (E,H) rotating around the direction of waves propagation, are called as 

a) natural light

b) partially polarized light, 

c) circularly or elliptically polarized light, 

d) plane-polarized light.

21. What law describes the change of light intensity, if radiation has passed through analyzer: 

a) Bouger law,

b) Brewster law, 

c) Malus law.

22. Left-hand  or right-hand rotating substances are determined by:

a) polarizing properties of light ,passed through the substance,

b) the characteristic properties of substance’s structure. 

23. Polarimeter (glucose meter) allows to measure the concentration of… 

a) transparent solutions, 

b) colored solutions,
c)  optically active solutions.

24. Light, for which one plane of E- vector’s (H-vector) vibration is predominant, but not an exclusive one, is called as:  

a) partially polarized light,  
c) elliptically polarized light, 
c) plane polarized light. 
25. Is it possible to use analyzer as a polarizer? 

a) yes,

b) no.

26. Light, which has passed through analyzer in Polarimeter, is :

a) elliptically polarized light,  

b) circularly polarized light,  

c) plane polarized light, 

d) natural light. 

27. What optical phenomenon is to be avoided in Polarimeter? 

a) rotary light dispersion,

b) optical activity of substance,

c) dispersion of index of refraction .

28. The light beam, being refracted on the surface of a double refracting crystal and traveling with a velocity, which depends upon incident angle, is called as   :

a) an ordinary beam, 

b) an extraordinary beam.

29. What parameter is directly measured by Polarimeter (glucose meter)?  

a) the specific rotation of glucose,

b) the angle of rotation of polarization plane in the analyzed solution, 

c) the concentration of glucose in solution.

30. Physical light nature:

a) elastic longitudinal waves,

b) elastic transverse waves ,

c) electromagnetic transverse waves,

d) electromagnetic longitudinal waves.

31. Find the change of light intensity, if cosine of  the angle between the plane of analyzer and the plane of polarization becomes 3 times higher.

a) increases in 3 times;

b) increases in 9 times;

c) decreases in 3 times;

d) decreases in 9 times.

32. .The basic optical phenomena of photocolorimetry method of investigation is 

a) light scattering,

b)  light absorption,

c)  dispersion of index of refraction,
d)  luminescence.

33.  The absorption of light quantum energy by substance takes place when the quantum energy of photon coincides with…

a) the energies of stationary atom’s (molecule’s) states,

b) the difference  between energies of stationary atom’s (molecule’s) states .

34. Is it possible for two solutions of the same substance with equal concentrations to have different magnitudes of optical density (D)? 

a)  yes,

b) no.

35. Concentration of what type of solutions is it possible to determine with the help of photo colorimeter?

a) colorless,

b) colored,

c) turbid.

36. What light filter will give the maximum value of transmission coefficient (T) in orange colored solution? 

a) red,

b) indigo,

c) green.

37. What parameter is the directly measured by photoelectrocolorimeter? 
a) intensity of light, being passed through solution, 

b) coefficient of transmission ,
c) concentration of solution.

38. Solutions of different substances have the same coefficient of light transmission (T) for.....

a) equal concentrations, 

b) equal layer’s width, 

c) equal optical density. 
39. What type of phenomena Bouger’s law describes? 

a) light refraction ,

b) light polarization, 

c) light diffraction ,

d) light absorption. 
40. What law describes the dependence of light absorption level upon the width of substance? 

a) Bouger’s law,

b) Brewster’s law,

c) Malus law.

41. The coefficient of light absorption by solution does not depend upon….

а) properties of medium;

b) concentration of medium in solution;

c) width of layer of solution;

d) light wavelength.

42. Optical density of layer with width of the solution L and with medium concentration C is equal to…..

а) exp(-α0*C*L);

б) lg (е* α0*C);

в) 0,43* α0*С*L.

43. Concentration of medium in solution increases two times. What optical characteristic changes two times too.

a) coefficient of absorption;
b) optical density;

c) coefficient of transparency.

44. Method of excitation of operating material in  в He-Ne laser:

a) optical,

b)  thermal,

c) electrical,

d) electromagnetic.

45. A possibility of laser ray focusing up to very small diameter is connected with…?……of laser radiation 

a) monochromaticity, 

b)  polarization,

c) a small degree of beam’s divergence ,
d) high spectral density.

46. High spectral density of laser radiation is created due to…

a) ray focusing,

b) monochromaticity, 

c) high energy of radiation,

d) high power of radiation.

47. A small degree of laser beam’s divergence is due to…

a) the method of excitation of working (active) laser material,

b) population inversion of energy levels,

c) presence of resonator,

d) polarization of radiation.

48. The stimulated energetic transition of atom takes place when photon energy radiated is equal to…….

a) the energy of non excited atom;

b) the energy of  excited atom;

c) the difference of energies of excited and non excited atom.

49. What is the type of laser spectrum radiation?

a) line spectrum;

b) continuous spectrum;

c) band spectrum.

50. For He-Ne laser the inverse population is formed for…..

a)  atoms of He;      b) atoms of Ne;        c) atoms of He and Ne.

51. What is an optical device to change continuously the intensity of laser radiation?

a) optical lens;     b) optical polarizer;      c) optical mirror 

52..  ---*--*--*--*--*--*---     Е4      What energetic state has an inverse population?

              -----*---*---*---*------    Е3      

                                                                      а) Е1

               --*--*--*--*--*--*--*--* Е2             b) Е2 

                                                                       c) Е3
              -*-*-*-*-*-*-*-*-*-*-*-  Е1             d) Е4

53.  Find the formula for He – Ne  laser radiation ?
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54. The nature of x-rays:

a) radioactive radiation;

b) electron flow;

c) electromagnetic radiation.

55. The difference between braking and characteristic (specific) radiation is:

a) spectrum;

b) direction of irradiation;

polarization.

56. The characteristic (specific) radiation has:

a) continuous spectrum;

b) linear spectrum;

c) band spectrum.

57. The braking radiation has:

a) continuous spectrum;

b) linear spectrum;

c) band spectrum.

58. X-rays tube has the following voltage applied:

a) tens of volts;

b) hundreds of volts;

c) thousands of volts.

V. THE FUNDAMENTALS  OF  MEDICAL ELECTRONICS.

1. Transducers are the devices to transform...

а) electrical signals into mechanical displacements;

b) small voltages into voltages with greater magnitude;

c) electric values into non-electric ones;

d) non-electric values into electric ones.

2. When metal’s temperature increases, the metal’s resistance...

а) increases;  b) decreases; c) does not change.
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3. Which of the  figures  illustrates the dependence of semiconductor’s resistance as a function of temperature?

4. Illuminance is measured in ...

а) Lumen;   b) lux;   c) candela.

5. The sensitivity of photo sensor is determined by formula…

а) i/(SE) ,    b)  (i/(S(E),    c) (i/(R

6. The decrease of semiconductor’s resistance by heating should be explained by… 

а) decrease of  the amount of free electrons;

b) decrease of the amount of holes;

c) decrease of the  amount  of free charge carriers;

d)  increase of amount of free charge carriers. 

 

7. The photo-electromotive force (PEMF) of photodiode is proportional to 

а) its resistance;                                  b) strength of registered current ;

c) light intensity of the source;           d) illuminance of sensor.

[image: image36.png]


8. The sensitivity of electro thermometer, estimated from the plotted characteristic, is equal to… 

а) 0,3 mA/0 C 

b) 0,6 mA/0 C 

c)  0,9 mA/0 C 

d)  1,7 mA/0 C 

9. Distance between light source and the table for surgical operations became   2 times smaller. Find the change in table’s illuminance? 

а) becomes 2 times higher;     

b) becomes 4 times less.

c) becomes 4 times higher;     

d) became 2 times less.

10. The ratio of light flow falling down on the surface, to the area of it is to    be called as …

а) power candle;


c) illuminance;
b) light flow; 


d) sensitivity .

11.  When temperature decreases, the semiconductor’s resistance… 

а) increases;

b) decreases; 

c) does not change..

12. A lamp with light intensity 100 candle is placed on the height 0,5 m relative to the table centre, the diameter of which 1 m. What is the magnitude of illuminance in the centre of table? 

а) 25 lux;    b) 50 lux;      c) 200 lux;     d) 400 lux.

13. To transform a small electrical signal into a large  one the following equipment should be used: 

a) transducer;

b) amplifier;

c) generator;

d) recorder;

f) rectifier.

14. Amplifier is the basic device of ....

a) UHF apparatus;

b) electro-encephalograph;

c) apparatus for galvanization;

d) LC-generator.

15. To find the frequency band of amplifier one is to…

a) measure the coefficient of amplification of  amplifier;

b) obtain the amplitude characteristic of  amplifier 

c) obtain the  spectral  characteristic of  amplifier

16. The dependence of amplifier’s coefficient of amplification upon the input voltage’s frequency, when its amplitude is kept constant, is called as… 

a) input characteristic;

b) amplitude characteristic;

c) spectral (or frequency) characteristic;

d) transmission band.

17. What type of distortion will be observed,  when Vinp =0,01*Cos(100(t) [V] for the amplifier with transmission band from 0,1  [Hz] up to 100 [Hz] and Vcrit = 0,02 [V] ?

a) amplitude distortion ;

b)  amplitude and frequency distortions;

c) frequency (or shape distortions) distortion;

d) no distortions will be observed. 

18 . Electronic amplifier is applied to…

a) increase the amplitude  of input voltage;

b) decrease the amplitude  of input voltage;

c) change the voltage’s shape.

19. Amplifier consists of….

a) source of input voltage and transistor;

b) active element and power supply;

c) source of input voltage and load resistance.

20. The amplifier’s coefficient of amplification is the ratio of 

a) the output voltage amplitude to  the amplitude of input voltage;

b) the output voltage’s frequency to the frequency  of input voltage;

c) ac voltage component on load to the dc voltage component on the same load.

21. Which of the curves corresponds to the shape of amplifier’s amplitude characteristic? 
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22. To determine the maximum amplitude of input voltage, which can be amplified without any distortion, one  should use … 

a) the dependence of output voltage upon the frequency of input one;

b) the dependence of coefficient of amplification upon input voltage;        .

c) the dependence of coefficient of amplification upon output voltage.

23. The frequency (shape) distortions may be observed for......

а) simple signals being to amplify; 

b) complex signals being to amplify; 

c) any type of signals being to amplify.

24. The conditions of input signals’ amplification without any distortion are    determined by means of …

а) amplifier’s amplitude characteristic;

b) spectral (or frequency) characteristic;

c) amplifier’s amplitude and spectral characteristics.

25. Amplifier is required in…. 

а) UHF therapy;

b) ECG investigation;

c) Electrophoresis curing.

26. Amplifier is used to.........

а) increase the voltage’s amplitude;

b) increase the input signal’s frequency;

c) increase the input signal’s spectrum.

27. The ratio of output voltage’s amplitude by the amplitude of input one is called as......

a) the transistor’s coefficient of amplification;

b) the transistor’s coefficient of transfer;

c) the amplifier's coefficient of amplification. 

28. In what way the amplifier’s coefficient of amplification is to be dependent upon the input voltage’s frequency, if the complex input signal is not distorted:

а) it must increase, when signal’s frequency increases;

b) it must be constant for all frequencies of input signal;

c) it must decrease when input signal’s frequency increase.

29. Spectral distortions lead to the change of the …

а) shape of signal to be amplified;

b) amplitude of signal to be amplified;

c) frequency of signal to be amplified.

30. Which of the curves illustrates the amplifier’s spectral characteristic? 
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31. For amplifier’s transmission band definition one is to obtain …

а) amplifier’s amplitude characteristic;

b) spectral (or frequency) characteristic;

c) the dependence of output voltage upon frequency.

32. Sinusoidal generator is intended to produce …

а) impulse signals;

b) sinusoidal electromagnetic oscillations; 

c) electromagnetic oscillations of complex shape 

33. What element is the component of generator of sinusoidal oscillations 

а) electric gate (or rectifier cell); 

b) oscillatory circuit;

c) electric filter;  

d) capacitive sensor;

e) inductive sensor.

34. When the object is placed between the electrodes of the UHF- therapy apparatus,     then …

а) the amplitude condition of generation is disturbed;

b) the frequency of free oscillations in the patient’s circuit changes; 

c) the frequency of  oscillations in the generator’s oscillatory  circuit changes..
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35.  EMF of mutual induction  Ei is defined by formula…

36. Generators of sinusoidal electromagnetic oscillations are the basic part of apparatus for……

а) galvanization; 

b) UHF-therapy;

c). electrophoresis.;

37. Oscillatory circuit consists of… 

а) capacitor and active resistor; 

b) coil, (or solenoid) and capacitor; 

c) power supply and coil (or inductance);

d) active resistor and coil (or inductance).

38. The capacitance of capacitor of oscillatory circuit became 9 times smaller. What will happen with the frequency of generated oscillations? 

а) will become 3 times larger

b) will become 9 times larger;

c) will become 3 times smaller;

d) will become 9 times smaller. 

39. Current in the oscillatory circuit’s coil of generator changes at 0,01 А per every second; coefficient of mutual induction is equal to 0,1 H. What is the magnitude of  mutual induction EMF in volts? 

а) 0,01;         b) 10;
  c) 0,1;       d) 0,001. 

     40. Choose the unit of measurement of X, defined by formula… 

а) J;                   b) Ω;                  c) A;                   d) Hz.

41. The inductance of coil in the oscillatory circuit Lc became 16 times larger. Find the change of frequency generated?         

а) became 16 times larger; 

b) ) became 4 times as smaller;

c) became 16 times smaller; 

d) did not change.

42. The patient’s circuit of UHF or inductothermy  therapy apparatus is …

а) directly connected to the generator’s anode electrical circuit ; 

b) inductively coupled with the generator’s oscillatory circuit;  

c) included into the triode’s bias electrical circuit. 

43. The oscillatory circuit is intended for:

а) to start and to support the electromagnetic oscillations;

b) transformation the electric energy into heat;

c) production the alternating current at the lamp’s grid;

d) the coupling Lсc coil connection with lamp. 

44. The frequency of oscillations generated is determined by the parameters of…:

а) oscillatory circuit;

b) oscillatory circuit and coupling coil ;

c) electric energy source (power supply); 

d) electronic lamp.

45. The forming circuits are intended to … 

а) generate electric pulses; 

b) transform the shape of electric pulses; 

c) transform the shape of sinusoidal voltages.

46. Differentiating circuits are intended for…:

а) generation of voltage pulses of special shape;

b) transformation the sinusoidal signal’s shape;

c) receiving the output voltage proportional to the derivative of input one.   

47.  Integrating circuits are intended for…:

а) generation of voltage pulses of special shape;

b) transformation the sinusoidal signal’s shape;

c) receiving the output voltage proportional to the integral of input one.   

48. The simplest diagnostic medical apparatus includes the following series of elements:

a) generator + transducer + amplifier;

b) electrodes + amplifier; + register;

c) amplifier + transducer + register

49 The factor of UHF-therapy action upon human  is:

a) electromagnetic waves;
b) alternating electric field;

c) alternating magnetic field;

d) alternating electric current (AC);

e) direct electric current  (DC)

50. The factor of  diathermy therapy action upon human  is:

a) electromagnetic waves;

b) alternating electric field;

c) alternating magnetic field;

d) alternating electric current (AC);

e) direct electric current  (DC)

51. The factor of  inductothermy is:

a) electromagnetic waves;

b) alternating electric field;

c) alternating magnetic field;

d) alternating electric current (AC);

e) direct electric current  (DC)

52. The factor of  galvanization therapy action upon human  is:

a) electromagnetic waves;

b) alternating electric field;

c) alternating magnetic field;

d) alternating electric current (AC);

e) direct electric current  (DC)

53. Induction therapy method is an effective one to heat :
a) dielectric component of  tissue;

b) component of  tissue with high conductivity;

c) both types of components.

54. UHF-therapy method is an effective one to heat :

a) dielectric component of  tissue;

b) component of  tissue with high conductivity;

c) both types of components.

55. What type of electrical circuit is presented in Fig: 
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a) integrating
b) differentiating 
c) neither integrating, nor  differentiating one
56. What type of electrical circuit is presented in Fig: 
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a) integrating
b) differentiating 
c) neither integrating, nor  differentiating one
57. Find the pulse amplitude
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a) 30 mV

b) 20 mV

c) 60 mV
58. Find the period of electrical pulses:
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a) 10 μs

b) 20 μs

c) 40 μs

d) 60 μs

59. Find the duration of electrical pulses:
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a) 10 μs

b) 20 μs

c) 40 μs

60. Find the duration of pause of periodic pulses:
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a) 10 μs

b) 20 μs

c) 40 μs

61. Transducers are the elements of the following type of apparatus and methods:
a) induction method;

b) diagnostic method;

c) method of electro stimulation
62. Electro physiotherapy method which uses the electrical field of high frequency as a factor of action upon human being tissue was named as:
a) induction method;

b) UHF-therapy method;
c) diathermias therapy method;

d) galvanization

63. Electro physiotherapy method which uses the magnetic field of high frequency as a factor of action upon human being tissue was named as:

a) induction method;

b) UHF-therapy method;

c) diathermias therapy method;

d) galvanization

64. Electro physiotherapy method which uses alternating electrical current of high frequency as a factor of action upon human being tissue was named as:

a) induction method;

b) UHF-therapy method;

c) diathermias therapy method;

d) galvanization

65. Electro physiotherapy method which uses direct electrical current as a factor of action upon human being tissue was named as:

a) induction method;

b) UHF-therapy method;

c) diathermy therapy method;

d) galvanization
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