Teaching Plan2025-2026(Odd Semester)

(July 2025 to November 2026)

Subjects: Paper I- PHY 502: QUANTUM MECHANICS

Class:-B.Sc., Semester:-Fifth

Name: Dr. Chanchal
Department:-Physics

Month

Topics Covered

July

UNIT-I Failure of (Classical) E.M. Theory. quantum theory of radiatio (old
guantum theory), Photon, photoelectric effect and Einsteins photoelectric
equation compton effect (theory and result). Inadequancy of old quantum theory,
de-Broglie hypothesis.

August

Davisson and Germer experiment. G.P. Thomson experiment. Phase velocity
group Vvelocity, Heisenberg's uncertainty principle. Time-energy and angular
momentum, position uncertainty Uncertainty principle from de-Broglie wave,
(wave-partice duality). Gamma Ray Maciroscope, Electron diffraction from a slit.

September

Unit-11 Derivation of time dependent Schrodinger wave equation, eigen values,
eigen functions, wave functions and its significance. Normalization of wave
function, concept of observable and operator. Solution of Schrodinger equation
for harmomic oscillator ground states and excited states.

October

Unit-111 Application of Schrodinger equation in the solution of the following one-
dimensional problems : Free particle in one dimensional box (solution of
schrodinger wave equation, eigen function, eigen values, quantization of energy
and momentum,

November

nodes and antinodes, zero point energy). i) One-dimensional potential barrie E>VO0
(Reflection and Transmission coefficient. ii) One-dimensional potential barrier,
E>VO0 (Reflection Coefficient, penetration of leakage coefficient, penetration
depth).




Teaching Plan 2025-2026(Odd Semester)

(July 2025 to November 2026)
Subjects: Mechanics

Class:-B.Sc., Semester:-First (NEP)

Name: Dr. Chanchal
Department:-Physics

Month

Topics Covered

July

UNIT-I

Basics of Mechanics: Mechanics of single and system of particles, Conservation
law of linear momentum, Angular momentum and mechanical energy for a
particle and a system of particles, Centre of Mass and equation of motion,
Constrained Motion. Work and Kinetic Energy Theorem.

August

Conservative and non-conservative forces. Potential Energy. Energy diagram.
Stable and unstable equilibrium. Elastic potential energy. Force as gradient of
potential energy. Work & Potential energy. Work done by non-conservative
forces. Law of conservation of Energy.

September

Unit-111 Rotational Dynamics: Rotation of Rigid body, moment of inertia, torque,
angular momentum, kinetic energy of rotation. Theorems of perpendicular and
parallel axes with proof. Moment of inertia of solid sphere, hollow sphere,
spherical shell, solid cylinder, hollow cylinder and solid bar of rectangular cross-
section. Acceleration of a body rolling down on an inclined plane. Fly wheel,
Torsion pendulum. Kinetic energy of rotation. Motion involving both translation
and rotation..

October

Unit-1V Special Theory of Relativity: Non-inertial frames and fictitious forces.
Uniformly rotating

frame. Laws of Physics in rotating coordinate systems. Centrifugal force. Coriolis
force and its applications. Michelson-Morley Experiment and its outcome.
Postulates of Special Theory of Relativity. Lorentz Transformations. Simultaneity
and order of events. Lorentz contraction. Time dilation. Relativistic transformation
of velocity, frequency and wave number. Relativistic addition of velocities.
Variation of mass with velocity. Massless Particles. Mass-energy Equivalence.
Relativistic Doppler effect. Relativistic Kinematics.Transformation of Energy and
Momentum.

November

UNIT Il Generalized Notations: Degrees of freedom and Generalized coordinates,
Transformation equations, Generalized Displacement, Velocity, Acceleration,
Momentum, Force and Potential, Components of Velocity and Acceleration in
Cylindrical and Spherical Coordinate Systems. Hamilton’s variational principle,
Lagrange’s equation of motion from Hamilton’s principle, Linear Harmonic
oscillator, Simple pendulum, Atwood’s machine.




Teaching Plan 2025-2026(Odd Semester)

(August 2025 to November 2026)
Subjects: Electronics - |

Class:-M.Sc.(Physics), Semester:-Third (NEP)

Name: Dr. Chanchal
Department:-Physics

Month

Topics Covered

August

Unit 1:

Bipolar junction Transistor (BJT): Transistor action, Transistor biasing techniques
and characteristics, Amplifying action, AC/DC load line, Transistor models and
parameters, Equivalent circuits, Two-Port devices and Hybrid model, Transistor
Hybrid model, Transistor h-parameters, Conversion for h-parameter for three
Transistor Configurations, Analysis of a Transistor Amplifier Circuit for CE, CB,
CC, Comparison of Transistor Amplifier Configurations, Linear Analysis of a
Transistor Circuit, Miller's Theorem and its Dual, Cascading Transistor Amplifiers,
classification of amplifiers, frequency response, RC coupled amplifier and its
frequency response..

September

Unit 2:

Feedback-positive and negative feedback, Effect of negative feedback on gain, Non-
linear distortion, input resistance, Frequency response, Voltage series and shunt
feedback, Current series feedback. Transistor Power amplifiers: Class A, Class B,
Class A push pull and Class B push pull amplifier Principle of oscillations, condition
for sustained oscillation, RF Oscillators using BJT, Hartley, Colpitts, Crystal
Oscillator (Principle of working and frequency oscillation); AF Oscillators using
BJT: Wein Bridge, Phase shift Oscillators. Multivibrator (Astable, Bistable,
Monostable).

October

Unit 3:

Differential amplifier, CMRR, circuit configuration, emitter coupled supplied with
constant current, transfer characteristics, block diagram of Op. Amp. Off-set currents
and voltages, PSRR, Slew rate, universal balancing techniques, Inverting and non-
inverting amplifier, basic applications- summing, scaling, current to voltage and
voltage to current signal conversion, differential dc amplifier, voltage follower, bridge
amplifier, AC-coupled amplifier. Integration, differentiation, analog computation,
Butterworth active filters circuits.

November

Unit 4: Comparators, AC/DC converters: Half wave & full wave rectifier, clamping
circuits, Logarithmic amplifier, antilogarithmic amplifier, sample and hold circuits
Digital to analog conversion —ladder and weighted resistor types, analog to digital
conversion- counter type, regenerative comparator (Schmitt trigger), Oscillators using
op-amp,: Feedback, Square wave generator, pulse generator, triangle wave generator.
Sinusoidal oscillators: Phase shift, Colpitts, Hartley and Wein Bridge oscillator.




