Competition in biophysics/medical biophysics 2023.

1. During work in isotope laboratory 32-P isotope got into the body of the assistant by mistake. According to estimation based on the measurement of activity of urine and faeces 5 MBq 32-P incorporated into the liver. How much is the absorbed dose if the beta particles of 0,58 MeV average energy are fully absorbed in the liver of 1.5 kg mass and we neglect the metabolism, i.e. the isotope remains in the liver until its complete decay. How large is the effective dose of this isotope for the whole body?
(40 points)

2. The clear sight distance for normal eye varies in wide range from 25 cm to infinity. A near-sighted person can see sharply in the same region by wearing glasses of -4 dpt power. Where will be the nearest point of clear sight, if the glasses are taken off? (20 points)

3. The therapeutic ultrasound generator produces ultrasound of 3 W/cm2 intensity. How many dB corresponds to this intensity? What kind of sensation would it cause, if it were audible sound? Consider 10-12 W/m2 as the intensity of the threshold. (20 points)


4. How much oxygen is taken up into the lung from air at a temperature of 20(C within one minute in a relaxed state of respiration? The partial pressure of oxygen in the air is 21 kPa. The volume and the frequency of inspiration are 0.5 L and 15 /min respectively. the lung takes up the oxygen with 60 % efficiency. (20 points)
5. Give short definitions for the following terms (give the unit, where it is possible) 6x5 points)
-  average lifetime of a radioisotope 
-  Biot’s law
-  equivalent dose
-  optical resonator
-  Stokes shift
-  EM: viscoelasticity, ED, EP: viscosity
6. Give the unit of the following quantities (8*2 points)
-  ultrasound reflectivity
-  radiant intensity
-  half-value mass
-  effective dose rate
-  EM, EP: enthalpy, ED: molar extinction coefficient
-  permeability constant
-  partial mass attenuation coefficient of photoeffect
-  radiation weighting factor
7. Make drawing of the followings: (3* 10 points)
- Spectrum of Bremsstrahlung (at two different anode currents in  common coordinate system)
- Fluorescence and phosphorescence in Jablonski diagram
- EM: Phase diagram of water, ED: linear energy transfer diagram for α-particles, EP: frequency response characteristics of amplifier
8.  Compare contact- and telethermography. (24 points)
