
 

TAMIL NADU PUBLIC SERVICE COMMISSION 

 

                                                SYLLABUS                                     CODE NO. 156 

 

 BIO-PHYSICS (P.G. DEGREE STANDARD) 

 
 

UNIT – I    STRUCTURAL CHARACTERSITICS 

 

Scope and definition of Biophysics. Biophysics at the macroscopic level - at the microscopic 

level and at the molecular level.   Biophysical Chemistry:  Atoms -  molecules  - energy  - 

structure of atoms and molecules -  elementary  quantum mechanics - covalent bonds - 

Hydrogen -bonds - stereochemistry  - molecular orbitals - chirality.  

 

UNIT – II   APPLICATIONS OF PHYSICAL INSTRUMENTS AND METHODS IN 

BIOLOGY  

 

Diffusion - sedimentation - electrophoresis - separation  techniques  -  Biomolecular  structure  

determination using  X-ray diffraction - electron microscopy - IR -  Raman  and laser  

spectrometry  - UV-visible spectroscopy - CD-ORD -  NMR  - model building - computer 

simulation and graphics. 

 

UNIT – III   MACROMOLECULAR STRUCTURE   

 

Structure,  function  and  action  of viruses  and  proteins  -  structure -  function  and  action  of 

nucleic acids - structure and action of membranes- - structure  - function and action of other 

biologically important molecules and molecular assemblies - ribosomes - nucleosomes.  

 

UNIT – IV   CONFORMATIONAL ANALYSIS 

   

Van der Waals radii of atoms (equilibrium separation between non covalently bonded atoms) – 

contact distance criteria - Noncovalent forces determining biopolymer structure – dispersion 

forces – electrostatic interations – van der Waals interactions -   hydrogen  bonds  - hydrophobic 

interactions - distortional energies - description of various  interactions  by  potential functions  -  

principles  of minimization of conformational energy. 

 

 

UNIT – V   PRINICPLES OF PROTEIN STRUCTURE  

 

Structural implications of  the peptide  bond  -  rigid  planar peptide  unit  -  cis  and  trans 

configuration -  conformations of a pair of linked peptide units -  torsion  angles  phi  and  psi  -  

steric  hindrance  - hardsphere  approximation -  allowed and   disallowed   conformations   -   

Ramachandran   Diagram   - conformational  maps for glycine and other natural amino acids  - 

conformationally  constrained amino acids and their importance. 



UNIT – VI   ORGANISATION OF THE NERVOUS SYSTEM 

  

Membrane potentials - origins of membrane potential - electrochemical potentials - Donnan 

equilibrium - Nernst equation - Goldman equation.  

Membrane transport - diffusion-facilitated diffusion - membrane transport proteins - carrier 

mediated transport - channel mediated transport.  

 

UNIT – VII   RADIATION PHYSICS 

   

Radiation Quantities, units and definitions - Radiation measurement. Radiation Biology of 

Normal tissue system - Biological effects of ionizing radiation - structural changes in 

chromosomes -   Gene muatation - metabolism and biological   effects   of radionuclide. 

Radiation hazards, Evaluation and control - Regulatory aspects of radiological safety - disposal 

of radioactive waste. Physics  of  laser -  different  types  of  lasers  - biomedical applications - 

C.T.scan - ultra sonography. NMR Imaging – Principles – Applications. 

 

UNIT – VIII   COMPUTERS IN BIOLOGY 

  

Use of computers in sequence analysis and structure analysis – sequence projects structure 

projects – definitions– structural and functional genomics. The digital nature of biological 

information – elements of molecular biology – the transfer of information in biological systems – 

representation of  biological molecules as strings of symbols – correspondences to other 

branches of computation, including computational linguistics, pattern recognition, image 

processing, etc. Elements of computer science – hardware – software – hierarchies in software – 

operating systems and application software – algorithms and computational complexity – 

examples – travelling salesman problem – protein folding problem – the internet. 

 

UNIT – IX   DATABASES AND ALGORITHMS FOR ANALYSIS OF SEQUENCE 

 

Computer databases – bio molecular databases – sequence databases – structural databases – 

details of organisation, access and deposition – derived and specialised databases  - data mining - 

homology v/s similarity – dot matrices – sequence comparison using Needleman and Wunsch 

method – Hash coding – BLAST and FASTA – Structure analysis – distance matrices – 

examples 

 

 

UNIT X   CRYSTALLOGRAPHY  

 

External features and symmetry – unit cell and Miller indices – seven crystal systems – Bravais 

lattices – point groups and space groups – X-ray diffraction – Bragg’s law –Generation, 

detection and properties of X-rays-choice of radiation, synchrotron radiation  Powder 

photographs – interpretation of powder photograph – ASTM indexTheory of diffraction by 

helical structures and application to alpha-helix and DNA. 
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