SUBJECTS FOR THE FOURTH MIDTERM TEST 
MEDICAL BIOPHYSICS  (2014/2015).
Transport processes
   - mass transport (diffusion) - Fick`s laws; mobility; diffusion coefficient

   - osmosis (tonicity of solutions)   

- volume transport – equation of continuity, Bernoulli’s law, Newtonian fluids, Hagen-Poiseuille
      law; conditions for applicability (viscosity, turbulence), blood as fluid,
   Biophysics of blood flow; the circulatory system
Transport across membranes
  Transport of uncharged molecules
  - mobility; permeability constant, measurement of permeability 
  Transport of charged particles (ion transport)

Membrane potentials
  Donnan model of resting potential (discussion of approximation, validity)
  Electrodiffusion (transport) model for the membrane potential (Goldman-Hodgkin-Huxley-
   Katz); formula, interpretation
  Hyper- and depolarisation (local changes of resting potential) - time and spatial dependence

  Voltage clamp technique
The action potential
  Characterisation of action potential
  Ionic movements during the action potential
  Propagation of the action potential; role of synapsis
  ECG, EEG, EMG

Ultrasound imaging: Sonography
  - ultrasound, description as a wave, characteristic parameters, ranges used in diagnostics and therapy.
     Intensity of ultrasound beams.

  - ultrasound sources(direct and inverse piezoelectric effect)
  - ultrasound absorption, frequency dependence

  - ultrasound reflection, acustic impedance 

  - distance determination of a reflecting object
  - ultrasound imaging techniques (A-image, two-dimensional B-imaging, M-image)
  - Doppler effect, color-coding,duplex sonography

  - 3D, 4D imaging
 Sensory function
  Receptors, receptor potential
  Signal transduction, conversion, conduction 

  Optics of the eye. Color vision. 
  Structure and function of the inner ear. Theories of hearing.
Building elements of the living matter: water, macromolecules, supramolecular systems
Topics from laboratory practices
Electrocardiography

Pulse generator
Audiometry
Isotope diagnostics

+ measurement on the 10th week

Chapters:       Damjanovich-Fidy-Szöllősi: I/4, I/5, II/2.4, III/1, III/2, III/4,  IV/1, IV/2, IV/3, VII/2, VIII/4.2, 


Lab. manual: 12, 19, 22, 24 + measurement on the 10th week

     
Problems: 41, 42, 44, 45, 54, 56, 57, 58, 62, 65, 67, 68 + further calculations on the homepage
