Competition in biophysics/medical biophysics 2019.

1. The average energy of beta radiation of an isotope used in brachytherapy is 0.3 MeV. The effective range of beta particles is 3 mm. An isotope of 0.5 GBq activity is introduced for 0.5 minute into the tumor. How large is the average dose in the irradiated area from beta radiation if we suppose, that the radiation spreads homogeneously in every direction from a point-like radiation source. (25 points)

2. Ultrasound with 5 MHz frequency and 10 mW/cm2 intensity was applied for and examination. The ultrasound pulse of 1 µs length arrives back to the transducer after 40 µs. The intensity of returned echo signal is 5 µW/cm2, the specific damping of the tissue is 1 dB/(cm MHz), the velocity of ultrasound in the given tissue is 1540 m/s. How large is the distance of reflecting surface from the transducer and how large is the reflectivity on it? (25 points)

3. There were two parallel arteries with identical cross sections. The diameter of one decreased to the half of the original value due to atherosclerosis. What percentage the cross section of the other artery should be increased, in order the equivalent flow resistance of the two arteries should remain the same.  (25 points)


4.  (25 points)
5. Give short definitions for the following terms (give the unit, where it is possible) 6x5 points)

- Smectic liquid crystal

- Circularly polarized light

- Limiting wavelength of x-radiation

- Entropy

- Stationary flow
            - Einthoven-triangle
6. Draw the action potential and explain the ion movements during the action potential. (25 points)
7. Doped semiconductors. (20 points)
8. Working principle and working modes of AFM.  (25 points)
