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TEACHING PLAN
Dr. Dharmesh Kumar Khare

. & Physics
ssion : 2021-22
B. Se. | Year, B. Sc. 11 Year, B. Sc. 111 Year
g " : No. of
S. No. |Class Unit Topics to be Covered s
Periods
Maxwell-Boltzmann law of distribution of velocities and
speeds, Doppler broadning of spectral lines, Canonical
1 [B-Se!vear Paper I  [partition fuction, Maxwell-Boltzmann statistics. Bose-Einstein 18
Major Unit V. |staistics and Fermi-Dirac statistics, Rayleigh-Jeans law. Stefan-
Boltzmann law, Planck's law, Fermi level and energy, Free
¢lectron theory of Metals.
Conservative and Non-conservative forces, Theorem of
conservative force, Potential energy, Gravitati tential
B. Sc. | Year Paper I1 5 oy ! SR . el P
2 : A energy, Gravitational potential and intensity due to uniform 15
- Major Unit IV % . B . :
shell and solid sphere. Gravitational self energy, Motion under
central force, Kepler's laws, Elastoc and inelestic scattering.
Frame of reference, Galilean transformations. Michelson-
Morley experiment. Special theory of relativity, Lorentz
B. Sc. | Year Paper 11 - p-_.rm it v mf‘} D,.T.L Ty f:m;. :
Malor Unit V transtormations. Length contraction, Time dilation. Addition of 15
' veloeities, Variation of mass with velocity, Mass-Energy
relation, Rest mass, energy and momentum of a Photon.
Conservative and Non-conservative forces, Theorem of
conservative force, Potential energy, Gravitational potenti
B. Sc. | Year Paper Il ‘:.r iy e ; P -
3 Minor UnitTv  |enerey. Gravitational potential and intensity due to uniform 15
e shell and solid sphere, Gravitational self energy, Motion under
central force, Kepler's laws, Elastoe and inelestic scattering,
Frame of reference, Galilean transformations, Michelson-
Morley experiment, Special theory of relativity. Lorentz
B. 5¢. | Year Paper 11 b g S e i ;
8 lepar Unit V transtormations, Length contraction, Time dilation, Addition of 15
velocities, Variation of mass with velocity. Mass-Energy
relation, Rest mass, energy and momentum of a Photon.
Polarisation of EM Waves, Plane polarised light- Production
Paper 1 |and anlysis, Propagation of EM waves in anisotropic media,
5 |B.Sc. Il Year ¥ e L2 ; : 15
Unit 1V [Uniaxial and Biaxial crystals, Double refraction, Huvgen's
principle, Fresnel's formula, Nicol prism, Optical rotation,




B. Sc. Il Year

Paper I
Unit IV

Laser and its characteristics, Einstein's prediction, Einstein's
coefficients, Pumping schemes, Resonators, Ruby laser, He-Ne
laser, Applications of Lasers, Principle of Holography. Photo-
diodes, Photo-transistors.

15

B. Sc. Il Year

Paper 11
Unit 11

Force on a moving charge in a Magnetic field. Lorentz force,
Force on a straight current carrying conductor in a uniform
magnetic field, Magnetic dipole, Dipole moment, Biot and
Savart's law, Anchor ring, Ampere's law, Field due (o a
magnetic dipole, Free and bound currents, Magnetisation
vector, Relationship between B, H and M.

15

B. Sc. Il Year

Paper I
Unit IV

E as an accelerating field, Electron gun, Linear accelerator. E
as a deflecting field-CRO, Transverse B field, 180°deflection,
Mass spectrograph and velocity selector, Principle and working
of Cyelotron, Principle of magnetic focusing,

15

B. 5c. Il Year

Paper |
Unit 11

Quantum numbers, Bohr model, Selection rules, Stern-Gerlach
experiment, Spin quantum number, Orbital angular
momentum, Fine structure, Total angular momentum, Pauli's
exclusion principle, Symmetric and anty-symmelric wave
functions, Atomic shell model, Spectral notations for atomic
states, L-S and j-j coupling, Zeeman effect, Continuous and
characteristic X-rays, Moseley's law,

15

10

B. Sc. Il ¥ear

Paper |
Unit ¥

Basic properties of Nucleus, Alfa particle spectra, Velocity and
energy of alfa particles, Geiger-Nuttall law, Beta ray spectra.
The neutrino and its physics,Positron emission and electron
capture, Selection rules, Beta absorption, Range of beta
particles, Pair production, Q-values and threshold of nuclear
reactions, Compound nucleus, Shell model, Fission and fusion,
Classification of elementary particles.

15

B. Sc. lll Year

Paper 11
Unit |

Crystalline and amorphous solids, Lattice and basis, Unit cell,
Reciprocal lattice. Bravias lattices, Miller indices, SCC, BCC
and FCC lattices, Laue and Bragg's equations, X-rays, X-ray
spectrometer, lonic, covalent, metallic,vander Waals and
hydrogen bonding, Band theory of solids, Periodic potential
and Bloch theorem, Kronig-Penny model.

15

12

B. Sc. Il Year

Paper |
Unit V

Introduction to Nano technology, Structure and size dependent
properties. 3D, 2D, 1D, 0D nano structure materials and their
density of states, Surface and imerface effects, Modelling of
quantum size effect, Bottom up and Top down approach, Wet
chemical method, Nano lithography, Metal and
semiconducting nano materials, Applications of nano crystals.

15

Dr. Dharmesh Kumar Khare
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