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RADIOLOGY PHYSICS CORE i Final Exam
31°' Aug, 2015, 7AM to 9 AM (2 hours), Proctored.

Please use attached answer sheet to answer questions, and send it to

shsinha@ucsd.edu

80 Raphex Diagnostic Questions, Pg. 2 to 22.
Non-programmable calculators may be used.

Choose the most complete and appropriate answer to each question.
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Which of the following radioisotopes emits particles having the highest probability of producing a
bremsstrahlung interaction?

A. Y-90

B. Te-99m

C. F-18

D. Ra-223

When traversing matter, x-ray photons interact in four major ways. The most prevalent type of
interaction in human soft tissue for 100 kV x-rays is:

A. photoelectric effect

B. Compton scattering

C. pair production

D. annihilation

In the United States, diagnostic reference levels (DRL) are:
A. amaximum allowable dose for CT imaging protocols (i.e., 75 mGy for adult head)
B. set at approximately the 75t percentile of measured patient or phantom data
C. set at the median (50™ percentile) of the study dose distribution
D. dependent upon image quality

In fluoroscopically guided interventional (FGI) procedures, air kerma at the reference point (K, ,):
includes the effect of backscatter radiation

is the total number of photons emitted by the x-ray tube during an FGI procedure

is an estimate of dose or air kerma from the x-ray tube (excluding backscatter from the
patient) where the x-ray beam enters the patient

has a median value of 15 Gy for FGI procedures

O Nw»

In 2006, the NCRP estimated an average resident of the United States received an annual effective
dose of 6.2 millisieverts (mSv). The chart below describes the three principle contributors. In order
of DESCENDING contribution, A, B, and C represent:

\

CT imaging; nuclear medicine imaging; radon and thoron
CT imaging; radon and thoron; nuclear medicine imaging
nuclear medicine imaging; radon and thoron; CT imaging
radon and thoron; CT imaging; nuclear medicine imaging

oow>
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Which of the following statements concerning absorbed dose in bone is FALSE?
A. expresses mean radiation energy deposited per unit bone mass
B. is directly measured with an ionization chamber
C. is related to radiation-induced biological effects
D. is reported in units of Gray (Gy)

In fluoroscopically guided interventional procedures (FGI), the peak skin dose:
A. does not include contribution of scattered radiation
B. is the total amount of energy imparted to the patient’s skin during the procedure
C. is the highest dose to any portion of the patient’s skin during the procedure
D. is reported in units of mGy'cm2

In order to take advantage of the heel effect in posterior-anterior chest radiography, the x-ray tube
should be oriented in the following way:

A. cathode toward the head, anode toward the feet

B. cathode-anode axis perpendicular to the head-to-foot axis

C. anode toward the head, cathode toward the feet

D. cathode-anode orientation has no clinical implication on heel effect

Which of the following components is NOT part of the material that would make up the fixed
(non-removable from the beam path) filtration of a special procedures fluoroscopy unit?

the plastic window of the x-ray tube housing

the copper filter(s) used to harden the beam during special procedures

the insulating oil in the x-ray tube housing

the aluminum filter which guarantees minimum required HVL

COowpr

The major difference between an x-ray tube used for general projection imaging and one used in a
multi-slice helical CT scanner is:

A. The CT tube can be operated at much higher kV

B. The general-purpose tube has higher anode rotation speed

C. The CT tube is much smaller in size so that it will fit into the CT gantry

D. The CT tube has much higher heat capacity

A cobalt-57 sample containing 3.7 x 103 Bq of activity is assayed in a sodium iodide well counter,
yielding a net count rate of 199,800 cpm. The approximate efficiency of the detector is:

A. 03

B. 0.5

C 07

D. 09

Which of the following types of ionizing radiation has the highest relative biological
effectiveness?

cobalt-60 gamma rays

diagnostic x-rays

iodine-131 beta particles

alpha particles

ocnow>
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The hematopoietic syndrome is the primary clinical consequence of acute doses:
A. in the range of 0.5 to 10 Gy
B. in the range of 20 to 50 Gy
C. greater than 100 Gy
D. greater than 200 Gy

Epidemiological data from the Chernobyl nuclear accident in 1986 suggest:
A. No excess cancer risk was associated with the accident.
B. Neuroblastoma was the most common cancer associated with pediatric exposure to
fallout.
C. Thyroid cancer was the most common cancer associated with pediatric exposure to fallout.
D. The study population was too small to infer statistically significant conclusions regarding
the effect of the accident on cancer incidence.

The doubling dose is the dose of radiation expected to double the spontaneous mutation rate. The
doubling dose to human populations is approximately:

A. 0.1 Gy

B. 1 Gy

C. 10 Gy

D. 100 Gy

Analysis of existing epidemiological studies of irradiated populations derives an approximate risk
of increase in fatal cancer following a whole body dose of 1 Sv.

A. 0.1%

B. 0.5%

C. 1%

D. 5%

Repair of which of the following types of DNA damage is closely associated with cell survival
after exposure to ionizing radiation?

single base damage

single strand damage

double-stranded breaks

pyrimidine dimers

oCow>

Based on estimates from the International Commission on Radiation Protection, for a nuclear
accident where two million people are exposed to an average dose of 3 mSv, the number of excess
cancer deaths would be:

A. 5

B. 30

C. 150

D. 300
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What is an estimate of the probability of a live birth without malformation or without childhood
cancer if the conceptus receives 5 mGy?

10%

25%

50%

75%

95%

moOw

For a fetal dose of 100 mGy, what stage of embryonic development is most likely to result in gross
malformation?

preimplantation

early organogenesis

late organogenesis

early embryonic development

late fetal period

moOow>

Genetic effects of radiation have been seen in the following groups:
atomic bomb survivors

patients with high numbers of CT scans

radiation therapy patients

radon-exposed miners

none of the above

>
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All of the following studies have shown evidence of increased risk of radiation-induced cancers
EXCEPT.

diagnostic bone scans

atomic bomb survivors

chest fluoroscopy for tuberculosis

radium dial painters

oCnw>

For radiation biology studies, LDsy is the radiation dose that kills 5
A. 50% of exposed cells
B. 50 exposed cells
C. All exposed cells within 50 days
D. 10-50 of exposed cells

A pregnant diagnostic radiology imaging technologist declares her pregnancy to the radiation
safety officer. For the entire gestation period, the allowable dose equivalent to the embryo-fetus is:
A. 0.5mSv
B. 5mSv
C. 50 mSv
D. 500 mSv
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