QUESTION PAPERS PHYSICS

1. Principles of PET imaging.

2. Interaction of radiation with matter

3. Neutron monitors

4. Autoradiography  *

5. Fan beam collimator

6. Specific absorbed fraction

7. HVL & TVL of radiation shield

8. Quenching in GM counter

9. Linear Energy Transfer

10. Derive equation of radioactive decay. Define decay constant, half life. Calculate the mass of 1 Ci of carrier free I-131.

11. Describe transient & secular equilibrium of radionuclides. Illustrate with a routinely used generator system.

12. Interaction of radioactive emission from 131 I with matter.

13. Significance of alternation correction for PET studies

14. Statistical error in radioactive counting.

15. Absorbed dose, equivalent dose, effective dose.

16. Annihilation radiation

17. Mechanism of excitation & ionization, bremsstrahlung production.

18. What is transient equilibrium & secular equilibrium. Give example.

19. ICRP recommendation of annual dose limits.

20. What are sensitivity, specificity, accuracy & predictive values.

21. Linear energy transfer & its significance.

22. Coincidence imaging & its advantages.

23. Collimators used in nuclear cardiac imaging.

24. Isotope calibrators. *

25. What is attenuation? How is attenuation coorection done in SPECT & PET*

26. A NM lab is to be planned for efficient performance of nuclear cardiology practice. Enumerate the instruments & accessories needed with main specifications.

27. Discuss the cyclotron, cyclotron produced RP used for imaging, its merits & demerits.

28. Cherenkov radiation

29. Auger electrons

30. Free radicals

31. Isobaric transitions

32. Ionisation chambers

33. Factors affecting image formation in Nuclear Medicine

34. Developments in PET technology

35. Dose response models

36. Image enhancement technique in Radio immunoscintigraphy.

37. Describe features of an ideal computer in Nuclear Medicine for image archiving & report generation.

38. Standard deviation, ROC Curve

39. Transient equilibrium

40. Pair production.

41. Discuss recent developments in PET systems in particular reference to RPs

42. Isomeric transitions

43. Discuss the problems in SPECT imaging & the strategies used to overcome them

44. What is the use of hand held probes in detection of radiotracer in patients.

45. Radiation quantities & their units *

46. Bremstrahlung

47. Poisson distribution

48. N-gamma reaction

49. Principles of PET instrumentation *

50. Thyroid probes

51. Half value layer

52. Gas field detectors

53. SI units of radiation quantities

54. Outline the common methods of GFR measurements. Briefly describe the compartmental method of GFR estimation. Critically discuss their application in routine clinical application.

55. Secular equilibrium

56. Annihilation reaction

57. Coefficient of variation

58. Principles of Medical cyclotrons*

59. Basic principles (nuclear physics) of film badge

60. Principles of SPECT instrumentation

61. Well type counters

62. Modulation transfer function

63. Differences between SPECT & PET

64. Shadow shield type whole body counter

65. Radio isotope dilution principle & its application

66. Different types of collimators used with gamma camera & their utility in Scintigraphy *

67. Computer application in image processing in Nuclear medicine

68. Bayes theorem & its application 

69. Co-registration of Nuclear medicine images with otherimages

70. Neutron activation analysis

71. Deconvolution analysis & its clinical utility

72. Counting statistics & its importance in Nuclear Medicine * 

73. What is decay schedule ? Exemplify with decay scheme of 99 Mo 99M Tc

74. Quality control tests for Gamma Cameras

75. Scintillation detector

76. Advances in SPECT imaging

77. Quality control of well counters

78. Function  & principles of various components of instrumentation used in a thyroid uptake measurement

79. Decision matrix & its applications

80. Filters used in SPECT data processing

81. Compartmental analysis. Examples of its applications

82. G. M counters

83. Data storage devices.


RADIATION BIOLOGY

1. Radioactive waste disposal ***

2. Procedure employed in minimizing radiation hazards

3. Radiation hormesis

4. Personal monitoring

5. Oxygen enhancement ratio *

6. ALARA concept

7. Radio protectors   (Radio protective drugs) *

8. Concept of radiation Hormesis *

9. TLD personal monitoring

10. Describe principles of ALARA

11. Radiation hormesis & its significance

12. Acute & delayed effects of ionizing radiation

13. Different types of radiation protection measures taken in a busy nuclear medicine department

14. A scuipe containing an unknown isotope is given to you. How  will you identify what the isotope is with the help of a spectrometer.

15. Radiation sensitizers.

16. Radiation dose limiting recommendation

17. Institutional storage & disposal of radioactivity

18. Health effects of low level of radiation

19. You have been appointed as Nuclear medicine consultant cum RSO in a setup, which plans to perform static/dynamic imaging procedures along with I-131 ward for Ca thyroid patients. Justify the facilities you would like to plan in terms of location & space, health physics equipments, layout & staff.

20. Acute radiation syndrome. *

21. Annual limit of intake (ALI). *

22. Management of radioactive a big Nuclear Medicine department of hospital.

23. Precautions during radio iodisation.

24. Surface contamination limits in nuclear medicine lab. 

25. ICRP 60 recommendations for radiation workers, public & pregnant women. *

26. Transport of radioactive material.

27. Acute radiation (Wholebody) effects.

28. Outline of radiation emergency handling procedures.

29. Safe handling of beta emitters.

30. Fall out effects in Chernobyl accident. *

31. Describe various aspects of biological effect of radiation & how they can be enhanced for more effective treatment of malignant tumors.

32. Personal monitoring by film badges& TLD dosimeter – merits & demerits of these two methods.

33. Define roentgen, radiation absorbed dose, gray, radiation weighting factor, sievert

34. Maximum permissible radiation dose to occupationally exposed radiation workers & general population at large.

35. Genetic effects of radiation.

36. Discuss the factors which modify radiation injury with specific reference to physical & biological modifiers & role of sensitisers.

37. Quality factor

38. Equilibrium absorbed dose constant

39. Dose response models for radiation risk

40. Chernodyl disaster & thyroid Cancer

41. Emergency preparation procedures in  case of a Nuclear reactor accident 

42. Discuss the biological effects of low level radiation with reference to carcinogenesis, teratogenesis & mutogenic changes

43. Limitations & uncertainities of medical internal radiation dose (MIRS) committee calculations *

44. Relative biologic effectiveness

45. Radiobiological changes at cellular level

46. Radiation protection of personnel handling radioactivity

47. Radiation casualties

48. ‘ K’ test

49. Radiobiological prospects of using short lived RN in therapy

50. Radio sensitivity & cell cycle

51. Radiation induced chromosomal abbreviations

52. Cell survival curves

53. Salient new features of  ICRP 60

54. Repair of sublethal damage

55. Radiation protection aspect of iodination of biomolecules

* Times the question got repeated

