Competition in biophysics/medical biophysics 2017.

1. The chest damps the different frequency components of heart sounds in different extent. The 100 Hz component is damped by 40 dB, while the 130 Hz component is damped by 46 dB. What will be the ratio of intensities of these components of the heart sound if their original intensity was the same? (20 points)
2. A person inspires or expires 0.8 L air in one second during fast respiration. What is the average velocity of air in the trachea of 2 cm diameter? How large is the pressure difference between the two ends of 20 cm long trachea? (The viscosity of air is 2*10-5 Pa s) (20 points)

3. Radium (226Ra) decays to radon by alpha particle emission. The emitted α-particle has a rest mass of about 7×10-27 kg and a kinetic energy of about 4.8 MeV. The half-life of radium is 1600 years. What is the velocity of the α-particles? What is the activity of 1 g of 226Ra? (30 points)


4.  What is the wavelength of maximum spectral emittance, the total emitted energy and the net energy loss during one hour due to radiation of a human body with a surface temperature of 32 (C? The surface area of the body is 1.5 m2, and the temperature of the environment is 20 (C.(25 points)
5. Give short definitions for the following terms (give the unit, where it is possible) 6x5 points)

- Effective dose

- Deterministic radiation effect

- Surface density

- Electrochemical potential

- Receptor potential

- Accommodation power of the eye
6. Compare the parts and function of scintillation counter and Coulter counter. What are the similarities and what are the differences? (25 points)
7. EM-EP: Describe the types and practical applications of liquid crystals. (25 points)
ED: Characterization and parameters of normal distribution. (25 points)
8. Compare the linear accelerator and the cyclotron. (20 points)
