QUESTIONS FOR THE CHAPTER “INTERACTION OF RADIATION WITH BIOLOGICAL SYSTEM”.

Definition of ionizing radiation. Types of ionizing and non-ionizing radiation.

1.   Check all that applies. The ionizing radiation:

A. Causes the raising of an electron in an atom or molecule to a higher energy level without ejection of the orbital electron;

B. Has sufficient energy to eject one or more orbital electrons from the atom or molecule during the transition of the electron;

C. The energy is released in a form of a heat;

D. The energy dissipated per ionizing event is about 4 eV.

 2.   Check the correct answers (T-for true, F-for false):

A. Particulate, UV, X-rays, gamma-rays represent different types of ionizing radiations;

B. X-rays and gamma-rays have the same nature as visible light, heat and radio waves;

C. X-rays are produced extranuclearly in an electrical device, gamma-rays are produced intranuclearly by radioactive isotopes;

D. Radiations are considered to be ionizing if they have a photon energy exceeding 124 eV which corresponds to a wavelength shorter that 10-6.

E. The potency of X-rays is a function of the total energy absorbed.

Interaction of X- and gamma-rays.

1.  Answer “T” for true and “F” for false. Photon energy:
A. Up to 50 keV: Compton effects are important;

B. 60 to 90 keV:  photoelectric and Compton effects are equally important

C. 200 keV to 2 MeV:  photoelectric absorption is dominant;

D. 5 to 10 MeV:  pair production begins to be important;

E. 50 to 100 MeV:  pair production is the most important type of absorption

Definition of LET and quality of radiation.

1.    Answer “T” for true and “F” for false. Radiation quality includes:

A. Types of radiation only;

B. The energy of radiation only;

C. Both the types and the energy of radiation.

2.    Answer “T” for true and “F” for false. Sparsely ionizing radiation is:

A. X-rays;

B. Gamma-rays;

C. Neutrons and protons;

D. Alpha-particles.

3.    Match the following groups of different radiations:

  type of radiation:                                 LET value:

 A. Cobalt-60 gamma-rays                        1.    2 keV/μm

 B. 250-keV X-rays                                   2.    0.2

 C. 10-MeV protons                                    3.    0.5

 D.  150 MeV protons                                 4.    4.7   

 E.   2.5 MeV alpha-particles                      5.   1,000

 F.   2 GeV  Fe ions                                     6.   166

4.    Choose the correct answer. LET is the energy transferred per unit length of the track. It is expressed in:

A. eV/ μm

B. keV/ μm

C. keV/nm

5.     Answer “T” for true and “F” for false:
High-LET radiations always interact with cell by direct action.

Generation of free radicals. Direct and indirect action of ionizing radiation.

1. Answer “T” for true and “F” for false:

A.  Low LET radiations such as X-rays and gamma-rays produce damage by free radicals;

B.  High LET radiations such as alpha-particles and protons produce damage by ionization;

2. Answer “T” for true and “F” for false. These radiations are directly ionizing:

A. X-rays;

B. Gamma-rays;

C. Neutrons.

3. Check the correct answer. The biological effect of X-rays may be caused by:

A. Direct action;

B. Indirect action;

C. Both direct and indirect action. 

