SUBJECTS FOR THE FOURTH MIDTERM TEST 

BIOPHYSICS (DENTISTRY) 2012/2013.
Physical methods in bio-molecular studies

  Microscope (resolution, numerical aperture)

  Fluorescent microscope, confocal microscope, two-photon microscope, fluorescent labelling in microscopy

  Scanning probe microscopy

  Photo-Activated Localization Microscopy (PALM)

  Atomic Force Microscopy (AFM)

Thermodynamics
  Basic concepts (system, state parameters, state functions)
  Quasistatic, reversible processes
  Extensive and intensive parameters
  Zeroth law of thermodynamics
  Extended form of the first law of thermodynamics
  Chemical potential (standard chemical potential), electrochemical potential
  Entropy, entropy change (macrostate, microstate, thermodynamic probability)

  Second law of thermodynamics, equilibrium; spontaneous processes (direction, equilibrium)
  Third law of  thermodynamics (zero point of entropy)
Transport processes
  Flux, thermodynamic force
  Onsager`s law
  Examples for Onsager`s law
   - charge transport - Ohm`s law
   - mass transport (diffusion) - Fick`s laws; mobility; diffusion coefficient

   - osmosis (tonicity of solutions)

   - fluid flow (Bernoulii’s law, Hagen – Poiseuille law), laminar and turbulent flow

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

  Temporal and spatial summation

Topics from laboratory practices
  ECG
  Pulse generator
  Isotope diagnostics

  Audiometry

  + practice on the 10th week
Chapters:       Damjanovich-Fidy-Szöllősi: III/1, III/2, III/3, III/4.1, III/4.2, III/4.3, VI/2.2, VI/2.3.3,  X/2, 
                                                                       X/3.1
Lab. manual:  12, 19, 22, 24 + practice on the 10th week

Problems: 41, 42, 44, 56, 57, 58, 67, 68
