






B.Sc.- Semester V 

PHYSICS  PRACTICALS 

  (4 CREDITS)                                           PAPER III                                           (48 LECTURES) 

1. To study the characteristics of Field Effect Transistor 

2. Study of  FET as a Voltage Variable Resistor (VVR) and application of FET as a  VVR 

in Voltage Controlled Attenuator (VCA) 

3. To study the frequency response of RC coupled transistor amplifier 

4. Study of IC amplifier 

5. Study of Logic Gates  

6. To determine the velocity of sound by CRO 

7. To determine Stefan’s constant 

8. To study series and parallel LCR circuit 

9. To study clipper and clamper circuits. 

 

Suggested Books: 

1. Advanced Practical Physics for students: B.L. Worsnop and H.T. Flint, 1971, Asia 

 Publishing House. 

2. A Text Book of Practical Physics: I. Prakash and Ramakrishna 11th edition, Kitab Mahal.  

3. A Laboratory Manual of Physics for UG classes: D.P. Khandelwal, 1985, Vikas  

Publications. 

4. Practical Physics: G.L. Squires, 2015, 4th edition, Cambridge University Press. 

 
  

  

 
 

 

  

 

 

 

 









 

 

B.Sc. Semester VI 

 

PHYSICS 

 

SOLID STATE PHYSICS 

 

(4 CREDITS)     PAPER-III    (48 LECTURES) 

 

Unit –I 

 

Crystal Structure: Lattice Translation Vectors and Lattice, Basis and Crystal Structure, Primitive and Unit 

Cells, Two and Three dimensional lattice types, Symmetry operations, Points groups and space groups, 

Miller indices, Simple crystal structures, NaCl, CsCl, Diamond, Cubic, ZnS and Hexagonal, Glasses. 

Crystal Diffraction and Reciprocal Lattice: Incident Beam, Bragg’s Law, Experimental Diffraction Method, 

Laue Method, Rotating-Crystal Method, Powder Method, Derivation of Scattered Wave Amplitude, Fourier 

Analysis, Reciprocal Lattice Vectors, Diffraction Conditions, Ewald Method, Brillouin Zones, Reciprocal 

Lattice to SC, BCC and FCC lattices, Fourier Analysis of the Basis and Atomic Form Factor. 

 

Unit – II 

 

Crystal Bindings: Crystal of Inert Gases, Van der Walls-London Interaction Repulsive Interaction, 

Equilibrium Lattice Constants, Cohesive Energy, Compressibility and Bulk Modulus of Ionic Crystal, 

Madelung Energy and Evaluation of Madelung Constant, Covalent Crystals, Metallic Bond, Hydrogen-

Bonded Crystals, Atomic Radii.  

Elementary Lattice Dynamics: Lattice Vibrations and Phonons, Linear Mono-and Diatomic Chains, Acoustic 

and Optical Phonons (Qualitative treatment only), Qualitative Description of Phonon in Solids, Dulong and 

Petit’s Law, Einstein Theory of Specific Heat of solids. 

   

Unit III 

 

Electrical Properties of Materials: Free Electron Theory, Fermi Energy, Density of States, Heat Capacity of 

Electron Gas, Paramagnetic Susceptibility of Conduction Electrons, Hall Effect in Metals. Origin of Band 

Theory, Qualitative Idea of Bloch Theorem, Kronig-Penney Model, Number of Orbitals in a Band, Effective 

Mass of Electron, Concept of Holes, Band Gap,  Energy Band Diagram and Classification of Solids.  

Band Structure in Semiconductors, Direct and Indirect Band Gap, Intrinsic and Extrinsic Semiconductors, p 

and n-type Semiconductors, Conductivity and Hall Effect in Semi-Conductors (Qualitative Discussion Only). 

 

Unit IV 

 

Magnetic Properties of Matter: Origin of Magnetism, Dia-Para-Ferri-and Ferromagnetic materials, Classical 

Langvein theory of Dia-and paramagnetism, Curies’s Law, Weiss theory of paramagnetism, Qualitative 

discussion of B-H Curve; Hysteresis and Energy Loss, Soft and Hard magnetic materials (06 Lectures). 

Dielectric Properties of Materials: Classification of dielectrics, Electric Polarization, Local electric field at an 

atom, Depolarization field, Dielectric Constant, Electric Susceptibility, Polarizability, Langvin theory of 

polarization, Polar Solids, Ferroelectricity (Qualitative discussion only) 

 

 



 

 

 

Referece  Books: 

1. Introduction to Solid State Physics: Charles Kittel 

2. Solid State Physics: Adrianus J. Dekker 

3. Solid State Physics: Ashcroft and Mermin 

4. Introduction to Solids: Lenoid V. Azaroff 


