BSc (Hons) Medical Imaging (Diagnostic Radiography)                                           PAM2011: Example Questions

PAM2011: X-ray Interaction 2 - Problem Sheet
1. Define Differential Absorption? – ANSWERS: Relationship among transmitted x-rays, photoelectrically absorbed x-rays and Compton scattered x-rays resulting in an image
2. In a contrast chest x-ray, what is the relative probability that an x-ray photon will interact with lung tissue rather than air? – ANSWER: Differential attenuation due to atomic number =(7.4/7.6)3 = 0.92.  Differential attenuation resulting from mass density = 320/1.3 = 246. Total differential absorption = 0.92 X 246 = 226
3. What is the relationship between the atomic number of tissue and differential absorption? ANSWER: differential absorption resulting from the photoelectric effect is proportional to the third power of the atomic number. Compton effect is unrelated to the atomic number.

4. In a contrast examination using iodine, what is the relative probability that the x-ray beam will interact with iodine rather than soft tissue? ANSWER: Differential attenuation due to atomic number =(53/7.4)3 = 367.  Differential attenuation resulting from mass density = 4.93/1 = 4.93. Total differential absorption = 367 X 4.93 = 1809
5. What is the relationship between the atomic number of a tissue and the differential absorption? ANSWERS: differential absorption resulting from photoelectric interaction is proportional to the third power of the atomic number. Compton scattering is unrelated to the atomic number
JJM (2006)


