
REVIEW QUESTIONS 

 

Ultraviolet Radiation 

 

1. What are the 3 biological divisions of ultraviolet radiation (UV-R) and what are their 

characteristics?  What wavelengths do they cover? 

 

2. Describe 3 common sources of UV. 

 

3. Describe the interactions that are relevant to UV in the atmosphere. 

 

4. Write down a simple model of solar irradiance.  If the ozone column would attenuate 

UV-R by a factor of 9.5 for a solar altitude of 20
o
, estimate the attenuation 

coefficient. 

 

5. What geographical factors affect UV-R irradiance from the sun?  How? 

 

6. What 2 organs are most at risk from UV-R? 

 

7. What are deterministic and stochastic effects? 

 

8. How does UV-R affect the skin? 

 

9. How does UV-R affect the eye? 

 

10. What is biologically effective irradiance?  Write down an equation for it and identify 

the different terms in the equation. 

 

11. What is an action spectrum?  Sketch an action spectrum for the induction of 

erythema. 

 

12. Write down a common model that relates the lifetime incidence of non-melanoma 

skin cancer to annual UV dose.  If a 10% increase in irradiance leads to a 32% 

increase in incidence, estimate the biological amplification factor. 

 

13. How are exposure standards employed with UV-B?  UV-A? 

 

14. How can companies protect workers against UV-R? 

 

15. What is PUVA therapy?  How is it done? 

 

 

Optical Radiation 

 

1. Describe 4 properties of lasers. 

 



2. How are CO2 and Nd:YAG lasers different from one another? 

 

3. List 4 key components to a laser safety program. 

 

4. What is the meaning and intent of “maximum permissible exposure”? 

 

5. What is a nominal hazard zone? 

 

6. What is the most common injury with lasers?  What personal protective equipment 

can prevent these injuries? 

 

7. What is optical density?  How do you determine the required optical density for eye 

protection? 

 

8. Why are lasers so dangerous to the eye?  What kinds of eye injuries are possible? 

 

9. How does the degree of thermal damage caused by lasers depend on exposure 

duration? 

 

10. Review the sample MPE calculation problems from Optical Lecture 2 notes.  

Understand how to use the tables. 

 

11. What are the classes of interactions with tissues and what are their mechanisms? 

 

12. Contrast the medical use of CO2 and Nd:YAG lasers in terms of water and blood 

absorption. 

 

13. Name 3 medical applications that may use lasers.  What lasers do they employ, and 

why are they suited to those procedures? 

 

 

Ultrasound 

 

1. What frequency range of sound waves is used in medical imaging?  What influences 

the upper and lower limits of this range? 

 

2. What is acoustic impedance?  How is it related to other tissue-specific quantities? 

 

3. What is sound intensity?  Can we measure this directly?  Describe a measurement to 

determine sound intensity. 

 

4. Sketch a basic ultrasonic transducer.  What principle governs its operation?  Explain. 

 

5. What is the Q-factor of a piezoelectric crystal?  How is the Q-factor manipulated for 

different applications?  A sketch is helpful here. 

 



6. Briefly describe imaging applications where a high Q or low Q transducer is used (1 

each). 

 

7. What are the tradeoffs that are made when optimizing a transducer for imaging 

applications? 

 

8. Describe the basic interactions between sound waves and tissue. 

 

9. Describe what happens to sound waves when they reach a boundary? 

 

10. Be able to estimate the reflection coefficient at a boundary given values of acoustic 

impedance. 

 

11. For an incident intensity of 100 mW/cm
2
, what is the intensity of the signal detected 

by the transducer from the interface between fat (dots) and muscle (stripes), shown 

below.  Assume an attenuation of 4 dB/cm for the fat and perfect acoustic matching 

between the transducer and the fat layer.  (Use your tables for values of acoustic 

impedance). 

 

 
12. Describe the biological effects of ultrasound.  What is the greatest concern in 

practice? 

 

13. What is a handy estimate for attenuation in tissue?  The speed of sound waves in 

tissue? 

 

14. Write down the full bioheat transfer equation in terms of temperature.  What does 

each term represent?  What is the maximum temperature increase for a given intensity 

I? 

 

15. What is the main purpose of quality assurance in ultrasound?  What is the purpose of 

a primary standard?  Describe the primary standard used in ultrasound. 

 

16. What is specific absorption rate (SAR)?  How is it related to sound intensity and 

sound pressure? 

 

17. What is SPTA?  Why is it important and how is it measured? 

 

2 cm 5 cm 



18. Describe B-mode imaging. 

 

19. Discuss the principles involved in flow measurements with ultrasound. 

 

Radiofrequency/Microwaves 

 

1. What is the frequency range spanned by radiofrequencies?  Microwaves?  What is the 

relationship between frequency and wavelength?  

 

2. Write down an equation for power density.  How are electric and magnetic fields 

related in the far field?  How is power density related to irradiance?  (Also be 

prepared to do simple calculations  

 

3. What are near and far fields?  What are the characteristics of these different regions? 

 

4. How would you determine the irradiance of an RF/MW field in the far field?  In the 

near field? 

 

5. Describe the mechanisms for absorption in tissue.  What molecule is of greatest 

biological significance for heating in tissues? 

 

6. Write an equation for SAR.  What are the frequency dependencies of the terms?  How 

is SAR used in practice for RF/MW? 

 

7. Sketch the frequency dependence of SAR per unit power density for RF/MW 

radiation.  Comment on the various regions. 

 

8. What is meant by an “isotropic” medium?  How can RF/MW field orientation 

influence SAR? 

 

9. Describe how the magnetic portion of an RF/MW field can be measured and related 

to irradiance. 

 

10. What exposure standard covers RF/MW fields in Canada?  Name 3 aspects that this 

standard covers. 

 

11. List the quantities that are regulated by Safety Code 6.  Are the limits the same for RF 

workers and the general public? 

 

12. Describe 2 engineering controls that may be used in RF/MW protection. 

 

13. Why is personal shielding not recommended for RF/MW protection? 

 

14. Describe briefly how RF/MW is used to heat tumours interstitially. 

 

15. Describe briefly the basic principles behind magnetic resonance imaging. 


