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Dear Candidate, 

Thanks for your $35.00 purchase of the SCCAAPM’s study guide for the 

ABR. For official information, see http://www.theabr.org

 The notebook has been assembled for physicists preparing to take the 

Radiologic Physics section of ABR examination. Included are general 

requirements for candidates, example questions and comments from previous 

candidates. It is intended to serve as a study guide for those preparing to take 

the examination. There is no guarantee that any of these questions will be asked 

on future exams. It is updated annually.  

The format of this document is unchanged changed from last year. It is in 

electronic .PDF format. Please note that a few documents are quite old and their 

quality is poor. We have decided to include them anyways. The information is in 

chronological order, i.e. the latest information is at the end of the documents. 

 We would like to thank those who have contributed their notes over the 

many years of this project and request that future exam takers help to perpetuate 

this notebook. 

 

  

Alex Li & Tim Paul 
SCCAAPM 
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Part 1 of the ABR exam 2003 

Physics Section: 

The CD is great and I thought it was helpful and relevant to what was on the test.  Here 
are some specific questions I remember. 

1. There was a question on the STD of a binomial distribution 

2. A question on a proton traveling at a certain velocity and collideing with an unknown 
particle.  The velocity of both the proton and particle were given and the question was 
to figure out the mass of the unknown particle. 

3. Converting the energy in joules to mass in a metric ton 

4. A couple of questions on magnification given SID, SOD, OID. 

5. A question that gave the rms voltage and a transformer and asked the peak voltage. 

6. Given a sound with a certain frequency if you are traveling so fast towards it what 
frequency do you hear 

7. The sensitivity given TP, FP, TN, FN. 

8. How long will it take to transfer a set of images if the transfer rate is X bits/s and the 
images are a 1024 matrix with 8 bits/pixel with a transmission overhead of 25%. 

9. For a conventional CT, images are 512x512 with 256 shades of grey.  How many can 
be stored on a 5.0 GB storage device without compression? 

10. Given you have a solution which is 60% NaCl and contains 45 grams of NaCl.  How 
many grams of NaCl do you have to add to make a 75% NaCl solution? 

11. Given a ball shot at a velocity of 2000 km/hr at a 45 degree angle.  At what distance 
will the ball land?  Ignore drag forces. 

12. Which laser would not be used for fiber optic communication?  HeNe, YAG, CO2? 

13. Given Isotope A and B.  Isotope B has two times the activity of A and emits a particle 
with twice the energy.  The dose from B will be X times that from B over the same 
time 

14. The entrance dose is 4 Gy and the exit dose is 25mGy on a patient that is 22 cm thick.  
What is the dose at the middle of the patient? 

15. Neutron activation. 

16. Neutron loses 0.5 of energy per collision.  How many collisions to lose x energy? 



17. Stats questions.  Poisson. 

18. Calc. Kerma.  They give both energy transfer coeff and attenuation coeff. 

19. Calc effective atten Coeff for a given compound 

20. Calc the effective Z for a compound 

21. Calc the dose to the gas in a dosimeter knowing the energy absorbed in the gas, the 
volume of the gas and the density of the gas 

22. Given a graph of velocity of an object vs. time, calculate the distance that the object 
traveled over the time period shown in the graph. 

23. Given an equation for the potential in x, y, and z, calculate the components of the 
electric field. 

24. Calculate a temperature and pressure correction for an ion chamber given the 
temperature and pressure at the time of measurement. 

25. What is the angle between two vectors u and v if the resultant of the two vectors is 
perpendicular to u and has a magnitude that is half of v? 

Clinical Section: 

I though this was really easy especially after going over the CD.  I’ll try to remember the 
only question that I don’t remember from the CD. 

1. Which type of cancer is most easily seen on a CT? 

2. Where is the hilum located? 

3. A question about dysplasia 

4. Where are the islets of Langerhans 

5. How many main lobes of the liver 

6. Given a CT slice and a list of organs, find which organ is not included in the slice 
shown. 

7. T1 vs T2 MR image.  Given an image, choose what the true statement. 

8. Extrapolation number.  Given the survival curves for two different cell lines, name 
what is the same for the two.  Given a graph showing D0, D1, Dt, extrapolation 
number. 

9. Given a list of bones, name which one is in the lower leg. 



10. Given list, which is not a bone of the upper extremities? 

11. Where is CSF made? 

12. Where do you find the glomerulus? 

13. what is the function of the alveoli? 

14. What is the most radiosensitive part of the eye? 

15. What fluid lubricates the joints 

16. What is the dose needed to cause skin erythema? 

17. Dose limits.  Dose to double cancer rate. 

18. Dose vs. effect in embryo 

19. Average effective background at sea level including Ra 

20. Which organ absorbs the most water? 

21. Which is the most sensitive organ given a list. 



2004 ABR Written timing considerations. I put a lot of effort not just into learning the 
material but into learning fast ways to solve problems. It’s not good enough if you know 
how to solve a problem but it takes twice the allocated time per question. Here is how I 
went with regard to time. I simply divided up the allocated time evenly on a per point 
basis: 
 
Part 1 (General) I was 15-20 minutes ahead at the end of the first 50 one point questions, 
then picked up at least this amount again during the 25 three pointers. This meant I had 
something like 45 minutes for review of my flagged questions after completing a first 
pass – this was much faster than I expected. 
 
Part 1 (Clinical) Similar to candidates from previous years, I finished with plenty of time 
to spare and actually reviewed every single question. 
 
Part 2 (Therapy) Again I was 15-20 minutes ahead at the end of the first 50 one pointers, 
but then lost all of this during the 25 three pointers. Some three pointers were quite fast, 
but quite a number of them were very time consuming eg the TG51 question (number 2 
below) has many small calculations within it. I used all but a few minutes to get the exam 
done, with only a few flagged questions reviewed at the end. 
 
Part 1 (Clinical) Similar to candidates from previous years, I finished with plenty of time 
to spare and actually reviewed every single question. 
 
This recollection of questions should provide a tremendous help – just like previous 
candidates recollections did for me. Good Luck! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2004 ABR General Part 1, Written. 
 
1. Two counts of same source, what counts to give 95% chance that the two counts will 
measure within 4%. (I did 0.04 = 2xsigma/mu) 
 
2. Classic Ctrue, Cobs, dead time question. 
 
3. 1600 counts over 4 mins (meas), background 900 counts over 3 mins (measured). 
What is the standard deviation in net count rate (cpm)? 
 
4. XXXX n/cm2/sec activates YYYY atoms of 59Co per unit time. What is the max 
activity of 60Co (Ci) that can be achieved. (I didn’t use the n/cm2/sec) 
 
5. Cromium neutron activation. Half life given. When is 80% of max activity established. 
 
6. Effective weight if half body (ie below diaphragm) irradiated. Weights for various 
organs of the body given. Had to know things like lung, breast, thyroid and esophagus are 
above diaphragm so could remove them from the total. 
 
7. Had an A to B to C decay. (like 99Mo – 99mTc – 99Tc but not told this). A has 10hr 
half life, B has 1 hour, C stable. If only A to start, what is ratio B/A at 5 hours. Answers 
1.0, 0.6, 0.3… 
 
8. In an isotope where gamma emission is forbidden, what else is an alternative – internal 
conversion. 
 
9. Decay emits only neutrinos and characterstic x-rays. This is? Electron Capture. 
 
10. P31 1.71Mev gamma ray (given). Best shielding material is 
A. 1mm Acrylic, B. 1cm Acrylic, C, D, E…. Pb of various thicknesses 
 
11. Max dose patient in hospital near “radioactive” patient can receive is A. 1mSv, B. 
5mSv C….higher doses. 
 
12. Physicist does 50 brachy patients per year. Max dose allowed (per NCRP 116) to ring 
badge per patient is? 
 
13. KM auger electron energy given KLM energies (need to know Aug. e emitted from 
shell where transitioning electron orginates) 
 
14. Electron Anode to cathode time? Given voltage and distance. No mass of electron 
given. A fast solution involves calculating the final γ (=1/(1-vf2/c2)**1/2). Solve for 
Vfinal, assume Vaverage = Vf/2 (OK if only few 100 keV), then get time from distance. 
 
15. Electron 0.9c, what is the total mass / energy in MeV. Given mo = 0.51 MeV. 
 



16. Electron accelerated through 4MV, what velocity? Fast solution again uses γ 
17. Voltage as a function of radius V=130loge(r). Electric Field strength V/cm at 
r=0.5cm? 
 
18. Unit vectors j X i ( ie j cross i) =  …… -k. 
 
19. Length of 1i +1j+1k 
 
20. Neutron of velocity XXXX hits and is captured by 59Co nucleus. Before 60Co 
decays, what is the velocity of the 60Co nucleus (I applied simple cons of momentum) 
 
21. Photons of two different energies of initial number ratio 4 to 1 pass through 20cm of 
water. µ given for both energies. What is the number ratio of photons after passing 
through the 20cm of water. 
 
22. Find the µ of a mixture of materials. weight fractions given.  µ/ρ of components 
given, ρ of mixture given. Solution: add µ/ρ by weight fraction then multiply by ρ of 
mixture. 
 
23. Γ = 1.5 (units) for an isotope with 100% efficiency, 1 MeV per decay. What is Γ 
(same units) for an isotope with 80% efficiency, 2 photons per decay, each 0.75 MeV.   
 
24. Ultrasound assumes 1540 m/s (given). A layer of fat 2cm thick has actual velocity 
1460m/s (given). The ultrasound will measure the fat layer as ???? cm thick? 
A. 1.8 B. 1.9 C 2.0 D 2.1 E 2.2 
 
25. An ODI light takes a path at 35 degrees to a linac beam axis. A 10mm thick block 
tray is inserted into the path of the ODI perpendicular to the linac beam axis. (no diagram 
given). What is the lateral shift in the ODI light. The refractive index of the block tray is 
1.5. 
 
26. An ion chamber survey meter has 90% efficiency at 10 atmospheres. The pressure in 
the chamber drops to 1 atmosphere. What is the new efficiency? Answers started at 21% 
and went up (ie 9% was not there). If you consider a new linear attenuation coefficient of 
1/9th the original I ended with 21%. 
 
27. No CT in parts 1 or 2 (other than anatomy in clinical section) 
 
28. Radiofrequency used in 1 Tesla MRI is… (not given 42.6 Mhz/Tesla gyromagnetic 
ratio) 42.6 Mhz was a possible answer. 
 
29. No α/β radiobiology questions (in 1 General or clinical) 
 
30. Do is the ???? on a cell survival curve (question was worded so that the shoulder was 
not to be considered) A. 37% cell survival, B… other options that didn’t look right. This 
question may have been in the clinical section. 



 
31. Function y=2x-ex. Find the position of the maximum. 
 
32. 0.1Em ∫Em (Em-E)dE. Evaluate the definite integral in terms of Em. 
 
33. Calculate the Kinetic energy in a rotating disk given the moment of inertia and the 
angular velocity in both revolutions/sec and radians/sec. 
 
34. A Petabyte is ???? x 1012 bytes 
A. 0.98 B 1.02 C 1.05 D 1.07 E 1.10 
 
35. A number (given) of CT images of size 512x512 are compressed with 2.5:1 
compression. How long to transfer these images over a T1 line (T1 line bandwidth of 
XXX Mbits/sec was given). No information was given about how many grey levels or 
bits or bytes per pixel. I assumed 8 bits (1 byte) per pixel and got an answer that was 
available. 
 
36. A number of detector area / distance from source / geometric efficiency problems like 
others in previous years. Some requiring steradian calculation. 
 
37. Something about specificity is associated with ….. One of the answers was “ROC”. 
Various other statistical terms were provided but didn’t appear to have anything to do 
with sensitivity / specificity. I don’t recall anymore, but gave this anyway. 
 
38. A ball is thrown vertically. Question asked for time or height to top – I don’t recall. 
Initial velocity given, but not gravitational acceleration. Velocity given in km/hour. 
 
39. A circuit diagram (diagram given) with a battery in series with a switch, then resistor 
A then resistor B, then back to battery. Inductor L is in parallel with resistor B only. A 
long time after the switch is thrown, how much current goes through resistor B? I think 
the answer is zero as it all goes through the inductor – this was an option. 
 
40. An electrical meter has an internal 5k ohm resistor and registers full scale at 50 micro 
A. How many meg ohm to insert in series to turn meter into a XXXX range voltmeter? 
The answers were all tenths of a meg ohm apart so you could ignore the effect of the 5k 
ohm internal resistor and just apply V=IR. 
 
41. An electrical supply line loading question. Some large piece of electrical equipment 
has a peak power output of XXXX kW. If this is maintained, but voltage changed from 
480V to 240V, by what ratio will supply line losses change. I think the answer is an 
increase in losses by a factor of 4. 
 
42. What is unerasable data storage called – A. RAM, B. WORM. 
 
43. Typical shielding in a diagnostic x-ray facility is Xmm of lead…A. 1mm B 5mm …. 
 



44. Scatter dose at 90 degrees at 1 meter ( asked to assume field size = 400cm2). I 
answered 0.1% 
 
 
 
2004 ABR Clinical  Part 1, Written. 
1. Largest bone in lower leg – tibia, fibula. 
 
2. Sagittal MRI labeled with cord, disk, spinous process, ilium. What orientation is this 
(answer sagittal). Which is incorrectly labeled? The “ilium” label appeared to be pointing 
to a very bright (ie not bone) lower pelvic structure that I think was the posterior most 
fluid filled pouch in the floor of the pelvis. 
 
3. CT through liver / spleen. Which is false – labels were at liver , spleen, this section is 
at L4-5 (I chose this). 
 
4. Location of pancreas – anterior to stomach, between duodenum and spleen (I chose 
this). 
 
5. Lots of questions on the order of blood circulation through the heart and associated 
vessels.  
 
6. What structures pass through a hole (worded differently) in the diaphragm. I chose an 
answer that had esophagus, aorta and vena cava. Other options contained the spine – 
that’s all I recall. 
 
7. Numerous questions on the effects of radiation at various stages of fetal development. 
 
8. When does organogenesis begin. 
 
9. Corpus Callosum is in the ….brain, thorax, abdomen, pelvis. Leg. 
10. Irradiation in the first week following conception results in …. Intrauterine death, 
leukemia in the child, mental retardation, congenital abnormailties ….. 
 
11. Irradiation in late stages of pregnancy results in …. Intrauterine death, leukemia in 
the child, mental retardation, congenital abnormailties ….. 
 
12. A patient has reacted to contrast. This would most likely be from barium, iodine, 
gadolinium, gas bubbles, saline. 
 
13. Maximum dose to fetus from which exam 
A. KUP AP B. Lateral Lumbar X-ray, C Cholangiogram.D Barium Enema 
 
14. The peritioneum is in the A. Abdomen, B. Brain, C. Thorax. …. 
 
15. Blood drains from the vena cava into ? Right Atrium 



 
16. Blood leaves left ventricle into what? Aorta 
 
17. Systole Volume = 36cc, Diastole volume = 91cc. What is the ejection fraction of the 
heart. 
 
18. What is opposite to LPO. (RAO) 
 
19. This may have been in part 1 General.  1 Gy to testes of 20 year old man, result is… 
A. increased libido, B. decreased libido, C. permanent sterility, D. temporary sterility. 
 
20. This question may have been in the part 1 general section. Fractionation is used in 
radiation therapy because of ….. “large shoulder in survival curve” appeared to me to be 
the only reasonable answer. I don’t recall other options. 
 
21. This question may have been in the part 1 general section. The biological response 
model extrapolated to low dose is assumed to be …….  “linear non-threshold”. I don’t 
think I got the wording of this question right, but the intention is there. 
 
22. This question may have been in the part 1 general section. Regarding the Oxygen 
Enhancement Ratio (OER) ….. “Oxygen promotes free radical formation” appeared to be 
the only reasonable answer. 
 
23. Regarding fibromyalgia: A. Treated with radiotherapy B. Causes aches pains stiffness 
and lethargy C causes swelling ….. 
 
24. Virtual Colonoscopy uses: A. PET B. MRI C. CT D. SPECT E. US 
 
25. Autonomic Function is controlled by: I don’t remember all the options but the 
brainstem or something similar was there with all other options in the forebrain. 
 
26. The master hormone gland is the: Pituitary 
 
27. Most stable product of hydrolysis(?) radiolysis (?) of water is: 
A. OHdot B. Hdot C. H2O D. H2O2 E. Free Electrons 
Dot indicates free radical. 
I must admit I still don’t know the answer to this. I would have thought a question asking 
about the most unstable product would be more clinically relevant. 
 
28. Sensory cells are in what layer of the eye? A. Sclera B. Choroid C. Retina … 
 
29. Hypoglycemia can be caused by: A. glucogen B. Insulin C… other answers that 
didn’t appear relevant. 
 
30. Calcium levels in the body are controlled by the: A. Parathyroids 
 



31. Functions of the spleen. 
 
32. The lymphatic system drains into the: A. Subclavian Veins B. Vena Cava C. Aorta. 
 
33. Male Chromosome – XY 
34. Cell Target – DNA 
 
35. Platelets are used for – clotting of blood.` 
 
36. Where is the calcaneus found A: foot, BCDE other options far removed from the foot. 
 
37. Brain irradiation to 60Gy (didn’t say single or fractionated). What are the late effects? 
I said necrosis. 
 
38. Number of cervical vertebrae. 
 
39. Function of the liver – produce bile was the only correct answer. 
 
40. Gas exchange in the lungs is by – A. diffusion, B. osmosis …. 
 
41. A bundle of nerve fibers is called a – plexus. 
 
42. Ovaries produce which hormone …. Estrogen appeared to be the only reasonable 
answer. 
 
43. Radiation is a teratogen because: A.It causes birth defects, B. it causes cancer C. It 
induces mutations …. 
 
44. The most oxygenated blood can be found in the A. Aorta B. Pulmonary Artery C. 
Pulmonary Vein, D. Iliac Artery. 
 
45. Blood leaves the left ventricle into the: A. Aorta B. Pulmonary Artery C. Right 
Atrium D Left Atrium. 
 
46. Most food is absorbed in the: A. Stomach B. Duodenum C. Small Intestine D. Colon 
E. Rectum 
 
47. Blood leaves the Vena Cava to enter the ….. right atrium. 
 
48. Number of lobes of the liver 
 
49. Number of lobes in the lungs 
 
50. Artery to the liver 
 
51. Number of temporal lobes in the brain 



 
52. OER with dose rate or LET (I can’t recall which) increases / decreases. 
 
53. Radiation therapy works because of …. Various statements about the shape of the 
dose response curve. A statement about a “wide shoulder” looked best to me. Other 
statements concerned things such as synchronization / rephasing of the cell cycle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2004 ABR Therapy Part 2, Written. 
 
1. HDR, three dwell positions (1, 2 and 3 – 2 in middle) 1cm apart in single channel. 
Dose points A,B and C 1cm perpendicular to dwell positions 1,2 and 3 respectively. 
Dwell times in 1 and 3 are the same. What is the ratio of dwell times 1 to 2 to make dose 
A equal dose B. 
 
2. TG51 question (no TG21 in whole exam). Given Ppol, Pelec, T (deg C), P (mmHg), 
Vhigh = +300V, Vlow = +150V, 100mu Reading for Vh = 1.71 …., 100mu reading for 
Vl = 1.70…., given 60CoNdw Gy/C for chamber, given pdd photon, given kQ (not asked 
to do energy determination to find kQ) calc cGy/mu at dmax for photon beam. Answers 
approx 0.6% apart. (Also given plenty of irrelevant information such as TG51 electron 
beam parameters) 
 
3. Simulator shielding question, NCRP 116 level to worker with office above simulator 
room. Occupation mentioned – I don’t recall but was an allied health profession not 
related to radiation oncology/ radiology. Floor to floor = 12 ft, iso = 48” above floor, 
SAD = 100cm, given U=1/4. W=800mA.min/wk. Asked to work out the thickness of 
concrete shielding required. Answers about 4mm apart. Provided with a graph of 
R/(mA.min) at iso on vertical axis (log scale) vs concrete shielding thickness (cm) on 
horizontal scale – with the log scale, the plot was reasonably linear. Basically I think 
what you had to do was find allowed R/mA.min at point where person is sitting, then 
project back to iso to give your number for the Y axis then read across to get concrete 
thickness. 
 
4. AP/PA doses given from each field to cord for 200 cGy to tumor. (62cGy, 150cGy 
respectively). Cord block put in PA, new cord dose is 18% of original. How many 
fractions need cord block to limit cord dose to 40Gy? 
 
5. Counts given (cpm) for reference source with known activity (mCi). How many counts 
allowed to stay below wipe test leakage limit – limit not given (5nCi?). 
 
6. 2cm diameter lead pig inside polyurethane foam inside 30cm diameter shipping drum. 
HVL Pb given. Exposure rate constant of 192 Ir given (but not the one I know!). Calc 
max activity to keep below 50mR/hr on surface. Another variant of this question used 
137Cs (again I didn’t recognize the exposure rate constant provided), activity provided 
and asked to calc thickness of lead to reduce exposure rate to certain level (TVL given). 
 
7. Parts definitely not included in EPID – options were ion chamber, CCCD camera, 
mirror, silicon screen, some other dose detection device. 
 
8. TBI, diode reading 450cGy on surface, presc midline 600cGy POP laterals, 30cm 
separation. TMR’s given, 350cmSSD. What is error in midline dose? Answers approx 
5% apart, both + and -. I had to assume entry beam only, and diode reading relevant to 
dmax (not surface – no TMR at surface given) to get anything reasonable.  
 



9. Three beams 120 deg apart, AP and post obliques. Each 15 cm depth to calc point. 
60cGy from each beam to be delivered to calc point. Post beams have 9cm lung, e density 
= 0.33, TMR’s given at 3,6,9,12,15 cm. Ratio of mu’s post to ant. 
 
10. Several TMR and PDD questions that needed the 4A/P rule. 
 
11.Extended SSD calc that needed the Mayneord F Factor. Was only given a graph of 
output vs field size ie could not separate Sc and Sp. 
 
12. Ratio of dmax (25 MV)/ dmax (4mv) for same dose to midline using POP setup with 
SSD =100cm. PDD’s given. 
13. Neutron dose equivalent (mSv) outside field per photon Gy at isocenter. 
 
14. Neutron dose equivalent ratio 18MV vs 15 MV. Answers were fairly widely 
separated ie 1, 2, 5, 10, 100. 
 
15. Given distance iso to maze and maze length, neutron dose at iso (mSv) per photon 
cGy at iso, what is neutron dose (mSv) at door per photon cGy at iso. Told TVL of 
neutrons is 5m, but not where it applies. I applied kersey formula ie ISL iso to maze, then 
5m TVL down maze to door. 
 
16. Numerous questions of dose ratio where had to use TMR ratio and change of ISL. 
 
17. Dual scattering foil in linac, when change to electron mode (from photon) what 
happens. A. gun current reduces substantially, B. Both scattering foils are in place C. 
other options that were way off. 
 
18. g(r) for 125I vs 103Pd. A. same at all depths, B. Pd exceeds I beyond 1cm, C Pd 
exceeds I beyond 4cm, D. I exceeds Pd beyond 1cm, E. Same at all depths. 
 
19. No TG21 questions 
 
20. No gamma knife questions 
 
21. No ion chamber current from exposure rate or dose rate or in part 1 either. 
 
22. TG 40 photon flatness spec. 
 
23. TG40 field size spec A. 2mm/1%, B. 2mm/ 2% C others not 2mm 
 
24. TG40 how often do you check well chamber leakage.A. 2 years, B. Every use, C…. 
 
25. TBI – what is not true – A. Dose Uniformity < 15% B. Tissue Equivalent 
compensators are used C. High SSD D. AP preferred over lateral. 
 



26. Biggest impact on fetal dose according to TG36. A. Distance to fetus, B. energy C. 
Blocking, D. Depth below abdomen surface. 
 
27. S/rho and rho given for lead. Calc MeV/cm then use to calc lead thickness needed to 
shield 18MeV beam. 
 
28. HDR 192Ir. Patient treated with time XXX with Activity YYY on Aug 15th. Source 
replaced with activity ZZZ on Aug 17th. Treatment time on Aug 22nd is ? No 192Ir half 
life given. 
 
29. Nothing on TBElectron 
 
30. 10MV through 6cm lung, dose actual vs dose without inhomogeneity. No other data 
given. 
 
31. A question involving 10mg Ra – simple application of ΓxA/d2 – but needed to know 
(ie not given) exposure rate const. = 8.25 Rcm2/mg.hr 
 
32. Shielding question. 36 in space available for needed 6 TVL (this information was 
given). Pb TVL given. Concrete TVL given. What is  the minimum thickness of Pb 
needed. 
 
33. How many TVL’s in a linac head. 
 
34. No MLC questions 
 
35. The only IMRT question: 
In IMRT the physicist does not define: A. Beam Weights B. Field Sizes C. Gantry Angles 
….. 
 
36. Field size required at midplane is 25cm, maximum can open is 20cm. What is SSD? 
(separation = 22cm) 
 
37. Sim film taken at 102cm SSD, SFD 140cm. Want to treat at 120cm SSD. What 
distance to film should be used when cutting blocks. 
 
38. Standard question about the couch kick angle required to make inferior borders 
parallel on lateral brain fields. 
 
39. Breast Tangent pair. Field widths at 100 SAD = 10.5 cm. LAO has gantry angle 45 
degrees. What gantry angle does RPO have such that posterior borders will be parallel. 
 
40. I’m vague on this one but I’ll give it to you anyway. The question went like …. The 
simulator couch wouldn’t go low enough, so the film was taken at X SSD, separation 25 
cm, distance to film = 140 cm. Physician wants to treat at 132 SSD, simulator film needs 
to be placed at what distance to cut blocks. 



 
41. No diagram with this one making it tough. Patient on simulator couch with isocenter 
5cm right of midline. Wire placed on midline (didn’t say A or P). R Lat film taken. 
Measured cord depth of 6.7cm, but therapist forgot to reset isocenter to midline. What is 
the true cord depth. If you think this is confusing, then I agree. Basically I think the depth 
was measured assuming isocenter at midline, then question was asking what is the true 
depth. 
 
42. PDD for wedge increases over open field due to: A. Photon interactions in the wedge 
B,C,D,E….. other options that didn’t look right. 
 
43. Beam steering vs gantry angle in a linac. Signals to steer originate from ….. ion 
chamber …. various other options. 
 
44. Considering a dual ion chamber scanning water tank, an error in the PDD (a shift up 
or down – I don’t recall which) is not due to A. incorrect zero – ie set above water level 
B. RF interference C. water / air temperature differential D. Stepper motors not calibrated 
correctly. 
 
45. No electron Arc questions, no gamma knife questions, no SRS questions. 
 
46. Electron cutout changed from 6x6 to 4x4. What doesn’t change, A. Bremstrahlung B. 
Output Factor, C. Depth of 80%, D. Surface Dose. 
 
47. I50 ionization depth of an electron beam is 5.1 cm. The energy of the beam is ….. 
 
48. Saturation in an ionization chamber refers to ….A. voltage high enough to prevent 
recombination ….other options that were not correct. 
 
49. A survey points a linac beam at a primary wall and measures 2mR/hr. Is this OK? 
There were various options in the answers, but this was the point of the question. 
 
50. An ion chamber is used to perform a survey. You also need all of the following 
except: A. Dose rate of linac B. Sufficient buildup around the survey meter C… other 
options that looked to me like they were required. 
 
51. SAR for this radial section: Diagram given, table of SARs given. 
 
|   |       Block | | 
0cm   6cm  9cm 10cm 
 
52. Classic electron ISL calculation straight from Kahn, ie calculate the effective SSD, 
given energy, field size, dmax (2cm), given slope of (Io/Ig)1/2 = 0.0111. 
 



53. Superficial question. Measurement at end of cone gives a reading of 150. 
Measurement at 10cm from the end of the cone gives a reading of 52.3. What is the 
effective SSD at the end of the cone. 
 
54. No TG 61 
 
55. Purpose of the guard ring in a plane parallel chamber is to? A. “Define the collection 
volume” appeared to me to be the only reasonable answer. 
 
56. A question where you were given air kerma and had to calculate roentgens from this. 
I think you just divide by 0.876 rad/R – this gave one of the answers. 
 
57. Dose to cord from AP/PA 100 SAD setup. 22cm separation, cord 4cm deep, 200cGy 
to isocenter. TMRs given. 
 
58. Most radiation sensitive part of the eye is ….. lens 
 
59. TVL is related to HVL by A: TVL = ln10/ln2 HVL, B… other impressive but 
erroneous relationships. 
This rule and it’s generalization can be used to speed up all sorts of calcs, not just in 
shielding but with regard to time as well – use it! 
 
60. Film exposed for dosimetry. Given transmitted light is 200 times smaller than 
original, what is the dose? OD vs dose table provided that required interpolation. 
 
61. Electrons at extended SSD, which is true? 
A. Width of the 90% extends proportionately B. Penumbra increases C. Output follows 
ISL with 100 to source … 
 
62. What happens when you change from 15cm field size to 20cm field size for electrons. 
No energy given. Various combinations of change in surface dose (increase / decrease) 
and change in dmax (increase/decrease). Only one option had no change in surface dose 
(which I chose) 
 
63. Why does the equivalent square technique work? A. Because scatter doses are equal 
between square and rectangular fields, B.other options involved statement about 
collimators and scatter that sounded wrong 
 
64. Scatter and leakage shielding thickness calculations are equal. The shielding that 
should then be used is: A TL + 1HVL, B other options including Ts + TL , Ts + 1TVL. 
 
65. Order of materials in door for high energy linac – inside to outside. 
 
66. Electron backscatter from internal shield versus Energy and Z – just had to know 
increase vs decrease. 
 



67. Four field prostate treatment to 200cGy. What is the dose to anterior rectum. No other 
information was given, anterior was in bold. I answered 200cGy. 
 
68. What should you check with each use of an ionization chamber / electrometer. 
 
69. Classic isocentric POP where you had to calculate the maxdose / midplane dose ratio. 
Given TMR table, output factor as a function of field size graph (normalized to 1.000 for 
10x10), cGy/mu at dmax for 100cm SSD and 10x10, no Sc or Sp given anywhere in the 
test. 
 
70. A 60Co single field calc 100SSD, cGy/min at dmax given. PDD table given, BSF 
table given, TAR table given. Prescribed dose was 300cGy to 10cm deep. Had to use 
4A/P to convert to square field (had to use 4A/P on numerous rectangular field questions. 
 
71. Had to do single field 125 cm SSD calculation. 300cGy to 10cm deep. Given output 
factor as a function of field size graph (no Sc or Sp which in my opinion makes it 
impossible to do this question accurately), given PDD table, TMR table, given output at 
dmax for a 10x10 at 100cm SSD. Answers all very close ie approx 1% apart. 
 
72. Multiple beam plan. AP weighted to 100% at dmax, laterals weighted to 100% at 
dmax. 200 cGy delivered to 238% isodose line. Dose delivered by AP beam is ??? cGy. 
 
73. Monte Carlo calculations require a random number generator and ….A. probability 
distributions, B,C,D,E other options that didn’t look right. 
 
74. Dose 10cm deep 5cm outside field is A. 1% B. 2% C. 3% D. 4% E. 5% 
 
75. Γ factors given on several questions were not what I expected for the isotope in 
question. But I always used the one given. 
 
76. Pacemaker dose limit. 
 
77. Apparent mCi is less / more / same as mCi 
 
78. No shielding questions were simple “plug in and solve for B”. Every one required 
something “non-standard” or use data in a non-standard format. 
 
79. TG40 photon flatness specification:A 1% B 2% C 3% D 4% E 5%. 



2004 Part 1Writtens  
 
The Physics Section of Part I consisted of 75 multiple choice questions in a three hour 
period.  Each question was followed by five choices (A through E); there were no 
true/false questions.  There was no differentiation between “easy type” and “hard type” 
questions as there has been in past ABR sample questions--there were simply 75 
questions in three hours, one after another.   
 
Several questions were dedicated to computer terminology and data management.  
Examples follow. 
 
1. A CT scan with a 512x512 matrix and 300 images is compressed at 1.5:1 compression.  
The transfer rate is ~1.7Mbits/sec, how many minutes for the transfer?  (You’d have to 
know the standard bit depth of a CT image). 
 
2. A terabyte is equivalent to:  
a. 10E4 
b. 10E5 
c. 10E6 
d. 10E7 
 
3. What category of storage is an optical disk that cannot be overwritten?  WORM (Write 
Once, Read Many) 
 
4. What is the name for a computer program that translates programming code into 
computer instructions?    
a. Operating system 
b. compiler 
c. CPU 
 
Several questions were dedicated to counting statistics and uncertainty, such as 
 
5. If a sample has 1600 total counts in 4 minutes and the background has 900 total counts 
in 3 minutes, the activity of the sample is 100 +/- ____ cpm. 
 
6. How many counts do you have to take of a sample to be 95% sure that you fall within 
4% of your first count rate? 
 
There was one circuit: 
 
7. Given a diagram of a circuit consisting of a battery, a resistor, and then a resistor and 
an inductor in series.  Values for all of the components were given.  The question was: 
what is the current through the resistor that is in parallel with the inductor at time → ∞? 
 
There were several questions relating to basic functions, and since it was a multiple 
choice test, it was pretty straightforward, such as: 



 
8. What value of t gives this function its maximum value? Y = 2t – et 
 
There were a few questions on ultrasound, such as: 
 
9. Ultrasound transducers transmit and receive pulses using what effect?   
 
10. US assumes 1540 m/s, but for fat, it’s really 1460 m/s.  An ultrasound image shows 
fat as being 2 cm thick.  How thick is the fat really? 
 
There were several questions involving types of decay or interactions, such as: 
 
11. C decays to D* by β+.  D* cannot decay to the ground state by gamma emission.  
How can it decay? 
a. neutrino 
b. electron capture 
c. auger electron 
d. internal conversion 
 
12. A 9.5 MeV photon passes by the nucleus of a lead atom.  How many pair productions 
can take place? 
 
There were a few basic isotope decay questions where you had to calculate an activity:  
 
13. given a physical and biological half life, what remains after some time 
 
14. given the parent half life and the much smaller daughter half life, what is the activity 
of the daughter in a long time?   
 
A large number of questions related to HVL’s and exponential attenuation, such as 
 
15. given mass fractions of two materials and their attenuation coefficients, what is the 
combined attenuation in a compound? 
 
16. how many HVLs is 6 TVLs? 
 
17. If a patient is 8 HVLs thick, what’s the ratio of entrance exposure to exposure at 
midpoint? 
 
18. Given an isotope that emits a high energy photon and a low energy photon.  The low 
energy photon is emitted 4 times as frequently.  Attenuation coefficients are given.  
What’s the ratio of low to high isotopes after traveling through 20 cm of water? 
 
19. Given attenuation coefficients for lead and aluminum, how much aluminum is 
equivalent to x mm lead? 
 



There were several workload-type calculations, such as: 
 
20. A secretary’s desk is behind a wall behind a chest bucky.  The mR/hr is given for a 30 
mA, 1 sec examination at 120 kVp.  The weekly workload is 300 mA*min/wk.  What’s 
the overall exposure rate to the secretary in mR/wk? 
 
There were several dosimeter-type questions, such as: 
 
21. A chamber that has reached saturation is:  
 
22. A pressurized chamber reads 90% of the incident radiation.  The pressure is decreased 
by a factor of 10.  What percent of the incident ionization does the chamber then read? 
 
There was one dead-time question: 
 
23. Given a measured count rate of 100,000 cps and a dead time of 2 µs, what’s the true 
count rate on a non-paralyzable system?   
A. 100,000 
B. 105,000 
C. 110,000 
D. 130,000 
E. 150,000 
 
And then there were a smattering of basic physics questions, but they were simple calcs, 
such as: 
 
24. What’s the kinetic energy of a rotating anode with I and rotational speed given? 
 
25. What’s the decrease in density of a brick that’s heated and expands 0.2% on each 
side? 
 
26. If V(r) = -130 log (r) in a cylindrical chamber, what’s the electric field at r = 0.5 cm? 
 
And a few imaging physics questions, such as: 
 
27. Given a list of exposures (mR) and film O.D.’s, what’s the film speed? 
 
28. Given the ODI hits a 10mm thick plastic tray of n=1.5 at 35 degrees, by how much is 
the ODI shifted at the bottom of the tray? 
 
 One item of note is that you didn’t have to know any physical constants off the 
top of your head; they were all given to you in the problems if you needed them at all.  
Also, the answers given didn’t seem to be designed to trick you; e.g. if you were 
calculating the rotating anode kinetic energy (KE = ½ I ω2) and you forgot to square the 
ω, that result was not close to a possible answer.  
 



The Clinical Portion of Part I consisted of 50 questions in 1 hour.  Most people were done 
in less than half of that time.  I was hoping for more overlap from past exams than there 
was.  Again, each question had 5 possible answers, no T/F. 
 
Radiation biology/health physics had many questions, such as: 
 
1. organogenesis occurs in ___ to ___ weeks. 
 
2. Irradiation of 1 Gy during preimplantation most likely leads to _____. 
 
3. The background dose excluding radon at sea level is _____ mSv/hr. 
 
4. Dose risk estimates are based on the ______, _____ dose effects model (linear, no 
threshold; linear-quadratic, threshold; etc)  
 
5. An axial CT slice containing the liver and spleen, and you were asked to pick what 
wasn’t accurate (e.g.: it’s at the level of L4).   
 
6. A sagital MRI that asked what’s wrong. 
 
7. What’s a plexus? 
 
8. BEIR depends on: total dose, dose rate, fraction size… 
 
9. The following things pierce the diaphragm: spinal cord, aorta, esophagus, vena cava, 
trachea in various combinations 
 
10. Where does filtered lymph reenter the bloodstream? 
 
11. What produces estrogen? 
 
12. What is the overall controller in the endocrine system? (pituitary, thyroid, 
parathyroid, hypothalamus) 
 
13. How many temporal lobes are there?  (0, 1, 2, 3) 
 
14. What is teratogenesis? 
 
15. Which diagnostic procedure provides the highest dose to a fetus?  (Lateral spine x-
ray, barium scan, upper GI) 
 
16. What is fibromyosis associated with?    




