1.  What are principle characteristics of electric field?
a)  Dielectric permittivity, electric conductivity.
b) Potential , strength.
c) Forcelines, surface electric charge density.
d) Electric power, Ohm’s and capacitive resistance.
2.  Which of the following statements describes the law of conservation of electric charge?
a) In open system algebraic sum of charges of all particles makes zero q1+q2+q3+q4+…+qn=0.

b) In a closed system algebraic sum of charges of all particles makes zero q1+q2+q3+q4+…+qn=0.

c) In a closed system algebraic sum of charges of all particles is constant: q1+q2+q3+q4+…+qn=const.

d) In a opened system electric charge of each particle is constant.

3.  Which of the following formulas relates vectorial (force) characteristics of homogeneous electric field to scalar (energetic) characteristics?
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4.  Find the correct statement about electric field strength
a) E = F/q,  it is scalar, units 1N/C:
b)
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. it is vectorial , its direction coincides with the direction of the force acting on positive charge; units 1N/C.
a) 
[image: image5.wmf]Fq

E

=

, it is scalar; units 1N/C.
b) 
[image: image6.wmf]q

F

E

×

=

r

r

, it is vectoral, its direction coincides with the direction of the force acting on an electron;  units 1N.C.
a) 5.  Which of the following statements about potential is correct?

b) φ= W/q; it is  a scalar characteristic of electric field, units 1 Volt.

c) φ= W . q; it is  a scalar characteristic of electric field, units 1 Volt / 1 Coulomb. 

d) φ= W/q;  Units 1 Joule.

e) 
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, vectorial magnitude directed parallel to F; units 1 watt.

6.  What does dielectric permittivity indicate? 
a) 
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 , how much the interaction force between the charges in a given media is lower compared to  vacuum.

b) ε = Fo/F,  how much the interaction force between the charges in a given media is higer compared to  that in vacuum.
c) ε0  = 8.85 – 10-12 CV-1m-1 indicates electric charge conservation.

d) Interaction  force between 2 charges of 1 Coulomb  with 1 meter of distance between.

7. Any point of equipotential surface has  

a) the same strength

b) the same charge

c) equal Coulomb forces

d) the same electric potential

8. Electric conductivity of metals is caused by: 

a) Free electrons.

b) Negatively charged ions.

c) Positively charged ions.

d) All of abovementioned.

9.  What is the application of electrolysis in medicine?

a) Galvanoplastica.

b) Galvanostegia.

c) Ionophoresis and galvanization.

d) Ionization
10. Impedance of a living system is one of the following:
a) The  Ohm’s resistance  only.
b) The sum of Ohm’s and capacitive resistances.
c) The s inductive resistance only.
d) The  capacitive resistance only.
11 Therapeutic electrophoresis is:
a) Introduction of medicinal substances into living organism by the mean of direct electric charge.
b) Formation of ions of medicinal substances in living organism.

c) Medical method for measurement of electric conductivity of a living tissue.

d) Determining of dispersion of electric conductivity in a living tissue.
12.  Which of the following definitions of electric dipole is correct?

a) Electric dipole is a system of charges with opposite sign in which the centers of redistribution of charges coincides with each other.

b) Dipole is a combination of electric charges with different magnitude and the same sign

c) Dipole is a combination of electric charges with equal magnitude and opposite sign separated by distance l.

d) Dipole is a positive charged bodies system.

13. A dipole moment
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 is defined as one of the following:

a) Ratio of dipole charge and distance between charges.

b) Vectorial magnitude which is directed from negative charge to positive one and equals the product of charge (q) and distance (l) between them.
c) Vectorial magnitude which is directed from positive charge to negative one and equals the ratio of distance (l) and charge (q).
d) Force moment which has rotating property.

14  What causes a decrease in impedance of living tissue at an increase in the frequency of alternating electric current?

a) A decrease in Ohm’s resistance.

b) An increase in polarization emf.

c) An increase in ion displacement.

d) A decrease in capacitive resistance and disappearance of polarization effect.

15.  Which of the following effects does not accompany flow of electric current in a conductor?

a) Thermal effect.

b) Chemical effect.

c) Mechanical effect.
d) Magnetic effect.

16. Which of the following formulas is correct for Ohm’s low in case of living system?

a) 
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, where ε is emf of the source of electric current, ε(t) - emf of polarization, R is tissue resistance.

b) 
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, where ε is emf of the source of electric current, ε(t) - emf of polarization, R is tissue resistance, I – electric curent, R - resistance

c) 
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, where ε is emf of the source of electric current, ε(t) - emf of polarization, R is tissue resistance.

17. romeli saxis polarizacias aqvs yvelaze didi relaqsaciis dro?

a) ionur polarizacias.

b) dopilur polarizacias.

g) zedapirul polarizacias.
d) makrostruqtulur polarizacias.

18. cocxali obieqtis gamosaxulebis misaRebad, romeli sididis gamoyenebaa perspeqtiuli?

a) gamosxivebis  sixSiris.

b) polarizaciis em Zalis.

g) impedansis (an saerTo eleqtrogamtarobis) sivrcul ganawilebis.

d) polarizaciis koeficientis.

19.  Which of the following definitions of magnetic field induction is correct?

a) Magnetic induction is a characteristic of magnetic field and it equals a force acting on electric charge unit.

b) Magnetic field strength in a media is called magnetic field induction.

c) Magnetic induction is a force by which magnetic field acts on a conductor with electric current.

d) Magnetic induction quantitatively equals a force by which magnetic field acts on unit of electric current directed perpendicularly to induction vector. 

20.  Which of the following statements about magnetic field induction is correct:
a) B =I/MS; it is scalar, units  1 weber.

b) B = F/k . I . Δl . sinα; it is vectorial, units 1 tesla.

c) 
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, it is scalar, units  1 tesla.
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, it is vectorial, units  1 weber.

 21.   What is magnetic field strength?

a) Ratio between magnetic induction in vacuum and magnetic induction in the media

b) Ratio between magnetic constant μ0 and magnetic induction in the media

c) Ratio between magnetic induction in the media and absolute magnetic permeability μ.

d) The product of magnetic induction and magnetic permeability in the media.

22.  The principle property of magnetic field is:

a) To exert certain force on any charged particle.

b) To exert certain force on any positively charged particle.

c) To exert certain force on a stationary charge. 
d) To exert certain force on any moving charge
23. According to Biot-Savart law, how does magnetic field strength at a given point depends on a distance to this point and electric power of current in a conductor? 

a) It is inversely proportional to the product of electric power I and distance r.

b) It is directly proportional to  electric power I and inversely proportional to the distance square r2.

c) It is directly proportional to the product of electric power I and distance r.

d) It is directly proportional to the distance square r2 and is inversely proportional to electric power I.

24.  Which of the following formulas describes Joule-Lenz law?

a) A = I . U;

b) A = E . q .Δt;

c) 
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d) Q = U2 . R . Δt
25. What kind of relationship is between the intensity of continuous magnetic field and its biological effect on a living system?

a) Directly proportional relationship; the more field intensity the stronger biological effect.

b) Inversial relationship; the more field intensity the stronger biological effect..

c) Biological effect is not dependent on the intensity of magnetic field, it is dependent on the duration of magnetic field action on a living system.

d) Relationship is not univocal; in some cases biological effect is caused by certain optimal intensity, in other cases effect enhances along with a decrease in intensity.

26.  What causes generation of magnetic field in living tissues and organisms?
a) Polarization of cellular membranes.
b) Formation of local bio electric currents in them.
c) Dielectric properties of tissues and organs.
d) Presence of nonmoving positive and negative particles in an organism.
27. Magnetic field is generated: 

a) Around moving electric charge.
b) By stationary electric charge.
c) Around the plates of a capacitor.
d)  By the dipole.

28.  Vectorial characteristic of magnetic field is:

a) Magnetic induction

b) Mangenic flux

c) Potential

d) Electric power

29. What is the principal determinant of magnetic properties of a substance?

a) Orbital motion of electrons in atoms and rotation of electrons around their own axis.

b) Precession of nucleus around of electrons.

c) Transition of electrons from one energetic level to another.

d) Interaction of electrons with nucleus and each other.

30.  What is magnetography?

a) Measuring of geomagnetic field induction

b) Measuring of magnetic field induction for biological tissues and organs

c) Measuring of alteration of geomagnetic field induction during magnetic storms.

d) Measuring of magnetic permeability of a substance.

31. rogori talRaa eleqtromagnituri talRa da ras udris misi gavrcelebis siCqare mocumul garemoSi?

a) grZivi talRa V=λν,
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b) ganivi talRa V=λν, 
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veqtorebi erTmaneTis da amasTan talRis gavrcelebis mimarTulebis marTobulia.

g) grZivi talRa vrceldeba magnituri induqciis veqtoris gaswriv 
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 d) grZivi talRa V=λν,
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32.   What is magnetic cardiography?

a) Measuring of magnetic induction generated by heart bio electric currents.

b) Measuring of heart rate by electromagnetic counter.

c) Studying of heart muscle excitability by magnetic methods.

d) Measuring of blood flow velocity in coronary arteries by the mean of electromagnetic counter.

33. romeli ganmarteba araa sinaTlis dispersia:

a) gardatexis maCvenebelis mis ferze damokidebuleba.

b) sinaTlis gardatexis maCveneblis damokidebuleba rxevis sixSireze.

g) sinaTlis gardatexis maCveneblis damokidebuleba talRis sigrZeze.

d) sinaTlis gardatexis damokidebulebas fazaTa sxvaobaze.
34. ratom mcirdeba sinaTlis intensivoba garemoSi gavrcelebisas?

a) sixSiris Semcirebis gamo.

b) sinaTlis dispersiisa da polarizaciis gamo.

g) sinaTlis interferenciis dros sawinaaRmdego fazebiT Sekrebili talRebi erTmaneTs asusteben, amitom sinaTlis intebsivoba mcirdeba.

d) imitom, rom garemoSi gavrcelebisas sinaTlis energis nawili gaibneva, nawili ki gardiqmeneba garemos Semadgeneli atomebisa da molekulebis energiad.
35. rogor talRebs uwodeben koherentuls ?

a) romelTa cikluri sixSireebi erTmaneTis tolia.

b) brtylad polarizebul talRebs.

g) Tu maTi fazaTa sxvaoba Δφ sivrcis sxvadasxva wertilSi drois mixedviT ar icvleba.
d) romelTa talRis sigrZeebi erTnairia.

36. eleqtromagnituri gamosxivebis skalis romel ubanSia moTavsebuli infrawiTeli gamosxiveba?

a) ultraiisfer gamosxivebas da γ gamosxivebas Soris ?

b) xiluli sinaTlis wiTel sazRvarsa da mokle talRian radiogamosxivebas Soris.
g) xilul gamosxivebasa da ultraiisfer gamosxivebas Soris.

d) rentgenis gamosxivebasa da γ gamosxivebas Soris.

37. raSi gamoixateba ultraiisferi gamosxivebis samkurnalo zemoqmedeba?

a) xels uwyobs Termoregulacias, aqtiurdeba qsovilSi mimdinare bioqimiuri procesebi, membranis gavliT nivTierebis gadatana da sxv.

b) kanSi warmoiqmneba D vitamini, kanis muqi pigmenti, axasiaTebs raqitis sawinaaRmdego moqmedeba da sxv.
g) axasiaTebs anTebis sawinaaRmdego tkivilgamayuCebeli moqmedeba.

d) aregulirebs sisxlis mimoqcevas, zrdis qsovilTa agznebadobas, aaqtiurebs jirkvlebis sekretorul funqcias da sxv.

38. ras uwodeben eleqtromagnitur rxevebs?

a) gamtarSi gamavali mudmivi denisa da mis mier warmoqmnili magnituri velis erTobliobas.

b) muxtis, denis, elqtruli da magniutir velis daZabulobis periodul da urTierTdakavSirebul cvlilebas.
g) eleqtronis orbitalur moZraobas.

d) eleqtrobis spinur moZraobas.

39. ras uwodeben sinaTlis interferencias?

a) sinaTlis ferebad daSlas.

b) sinaTlis gabnevas garemoSi.

g) sinaTlis talRebis iseT Sekrebas, romlis Sedegad miiReba maTi gaZlierebisa da Sesustebis mdgradi suraTi.

d) sinaTlis talRebis Sekrebas omxriv amozneqili lupis meSveobiT.

40. rogor mowyobilobas (aparats) uwodeben optikur kvantur generators – lazers?

a) romelic linzebisa da sferuli sarkeebis meSveobiT axdebs sinaTlis fokusirebas (koncentracias)?

b) mowyobilobas, romelSic interferenciis Sedegad xdeba koherentuli talRebis nawilobrivi gaZliereba.

g) romelSic inversiuli “dasaxlebis” garemos gamoyenebiTi xdeba eleqtromagnituri gamosxivebis (sinaTlis) gaZliereba.
d)mowyobilobas, romelSic sinaTle Zlierdeba atomis energies xarjze.

41. What is  Luminescence?
a) Luminescence is the emission of light by a substance. It occurs when an electron returns to the electronic ground state from an excited state and loses it's excess energy as a photon.
b) Luminescence is the spontaous  emission of light by a substance. 
c) Luminescence is the emission of light by a substance. It occurs when an electron jumps state from the electronic ground  to the excited state .

d) Luminescence is the absorbtion of light by a substance. 

42. ras uwodeben  nivTierebis optikur simkvrives?

a) garemoze dacemuli da garemodan gasuli sinaTlis intensivobiTa fardobas 
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b) garemoze dacemuli da misgan gasuli sinaTlis intensivobiTa fardobis logariTms 
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g) garemoze dacemuli da areklili sinaTlis I0 da I sinaTlis intensivobaTa fardobas 
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d) garemoze dacemuli da misgan gasuli sinaTlis intensivobaTa narmavlis logariTms D = lgI0I .

43. ra samkurnalo gavlenas axdens infrawiTeli gamosxiveba organizmze.

a) axdens baqtericidul moqmedebas (baqteriebs spobs).

b) kanSi warmoiqmneba D vitamini.

g) aaqtiurebs Termoregulacias, matulobs dasxivebuli ubnis sisxliT momarageba.
d) axasiaTebs damangreveli moqmedeba.

44. sinaTlis mdgradi interefenciuli suraTis misaRebad ra aucilebeli pirobis Sesrulebaa saWiro?

a) sinaTlis talRebi unda iyos koherentuli.
b) sinaTlis talRebi unda iyos ganivi.

g) sinaTle unda iyos monoqromatuli (erTi feris).

d) sinaTle unda iyos polarozebuli.

45. The difinition of pluorescence is following:
a) ) It is emission of light from triplet excited states, in which the electron in the excited orbital has the same spin orientation as the ground atate electron. Transmission to the ground state are forbidden and the emission rates are slow.
b) It is emission of light from triplet excited states, in which the electron in the excited orbital has the same spin orientation as the ground atate electron. Consequently, return to the ground state is spin aloowed and occurs rapidly by  emission of a photon (pluorescence).
c) It is emission od light from excited singlet states,in which electron in the excited orbital is paired (of opposite spin) to the second electron in the ground state orbital. Consequently, return to the ground state is spin aloowed and occurs rapidly by  emission of a photon (pluorescence). 

d)It  is emission od light from excited singlet states,in which electron in the excited orbital is paired (of opposite spin) to the second electron in the ground state orbital. Transmission to the ground state are forbidden and the emission rates are slow.
46. eleqtromagnitur gamosxivebaTa ra ubans moicavs ultraiisferi gamosxiveba?

a) radiotalRebsa da infrawiTel gamosxivebaTa Soris intervals.

b) infrawiTelsa da xilul gamosxivebaTa Soris ubans.

g) γ gamosxivebaze ufro maRali sixSiris gamosxivebaTa intervals.

d) mokletalRovan iisfer gamosxivebidan grZeltalRovan rentgenul gamosxivebamde ubans.

47.   Which of the following definitions of relaxation is correct?

a) Time interval required for orientation of a vector of external field E0 is called relaxation time.

b) Relaxation time is period of oscillation of external field vector.

c) Relaxation is time interval required for surrounding molecules to return to their initial position after orientation in the direction of the field.

d) Relaxation time is time interval required for redistribution and orientation of free and bound electric charges under the influence of external field – for generation of maximum electromotive force of polarization
48. ra udevs safuZvlad boWkovan optikas?

a) sinaTlis sruli Sinagani arekvlis movlena.
b) sinaTlis gardatexis kanoni.

g) sinaTlis sworxazovani gavrcelebis movlena.

d) sinaTlis difraqcia.

49 The difinition of Phosphirescense is following:
a) ) It is emission of light from triplet excited states, in which the electron in the excited orbital has the same spin orientation as the ground atate electron. Consequently, return to the ground state is spin aloowed and occurs rapidly by  emission of a photon (pluorescence)..
b) It is emission of light from triplet excited states, in which the electron in the excited orbital has the same spin orientation as the ground atate electron. Transmission to the ground state are forbidden and the emission rates are slow
c) It is emission od light from excited singlet states,in which electron in the excited orbital is paired (of opposite spin) to the second electron in the ground state orbital. Consequently, return to the ground state is spin aloowed and occurs rapidly by  emission of a photon (pluorescence). 

d)It  is emission od light from excited singlet states,in which electron in the excited orbital is paired (of opposite spin) to the second electron in the ground state orbital. Transmission to the ground state are forbidden and the emission rates are slow.
50. Energy of these “light particle” is related to:

a) their velosity

 b) their frequency, 
c) their mass

d) amplitude of their oscillation 
51. diagnostikis rogori meTodia tomografia?

a) organos gamosaxulebis specialur fotofirze dafiqsirebis meTodia.

b) tomografia aris organos Sreobrivi suraTis gadaRebis meTodi.
g) rentgenuli sxivebis meSveobiT organoebis erTganzomilebiani “gaSuqebis” meTodia.

d) specialuri meTodia, romlis meSveobiT kuWisa da nawlavebis erTganzomilebiani “gaSuqeba” xdeba.

52. romeli ar aris korpuskuli gamosxiveba:

a) α nawilakebi;

b) β nawilakebis da pozitronebis;

g) protonebis, deitronebis da neitrionebis nakadi;

d) γ sxivebis nakadi.

53. maionebeli gamosxiveba samkurnalo mizniT ar gamoiyeneba:

a) TirkmelSi qvebis daSlisas.
b) avTvisebiani simsivnuri daavadebis samkurnalod.

g) toqsikuri Ciyvis daavadebisas.

d) endokrinuli daavadebis dros.

54. What is the diamagnetism?
a) Diamagnetism is the property of an object which causes it to create a magnetic field in opposition of an externally applied magnetic field. Specifically, an external magnetic field alters the orbital velocity of electrons around their nuclei, thus changing the magnetic dipole moment in the direction opposing the external field. 

b) Diamagnetism is a form of magnetism which occurs only in the presence of an externally applied magnetic field. Diamagnetic materials are attracted to magnetic fields, hence have a relative magnetic permeability of ≥1. This generally occurs due to the spin of unpaired electrons in the atomic/molecular electron orbitals.

c) Diamagnetism is a property not just of the chemical makeup of a material, but of its crystalline structure and microscopic organization. 

d) Diamagnetism is the property of an object which causes it to create a magnetic field in opposition of an externally applied magnetic field. This generally occurs due to the spin of unpaired electrons in the atomic/molecular electron orbitals.

55. rentgenuli gamosxiveba medicinaSi gamoiyeneba:

a) mxolod samkurnalod.

b) mxolod sadiagnostikod.

g) samkurnalod da sadiagnostikod
d) ar gamoiyeneba medicinaSi.

56 risi erTeulia 1 grei?

a) siTburi energiis.

b) eleqtromagnituri energiis STanTqmuli dozis.
g) STanTqmuli dozis simZlavris.

d) meqanikuri energiis.

57. risi erTeuli 1 grei/wm? 

a) siTburi energiis.

b) eleqtromagnituri energiis STanTqmuli dozis.

g) STanTqmuli dozis simZlavris.

d) biologiuri efeqturobis.

58. What is the Paramagnetism?

a) Paramagnetism  is a form of magnetism which occurs only in the presence of an externally applied magnetic field. Diamagnetic materials are attracted to magnetic fields, hence have a relative magnetic permeability of ≥1. This generally occurs due to the spin of unpaired electrons in the atomic/molecular electron orbitals.

b) Paramagnetism is the property of an object which causes it to create a magnetic field in opposition of an externally applied magnetic field. Specifically, an external magnetic field alters the orbital velocity of electrons around their nuclei, thus changing the magnetic dipole moment in the direction opposing the external field. 

c) Paramagnetism is a property not just of the chemical makeup of a material, but of its crystalline structure and microscopic organization. 


d)Paramagnetism is the property of an object which causes it to create a magnetic field in opposition of an externally applied magnetic field. This generally occurs due to the spin of unpaired electrons in the atomic/molecular electron orbitals. 
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