Government College Matanhail
Lesson Plan
Course: Physics in Everyday Life
Course Code: 24PHY401MI01
Semester-|
Session: 2025-26
Faculty: Dr. Devender Singh. Assistant Professor of Physics

Dates Unit / Topics to be Covered

1 15.07.25 - 19.07.25 Unit 1: Mechanics — Introduction to [oru Weight .

21.07.25 - 26.07.25 Work, Energy, Power
28.07.25 — 02.08.25 Centrifuge; Washing Machine mechanism

04.08.25 - 09.08.25 Revision of Unit 1 + Class Test -
11.08.25 - 16.08.25 Unit 2: Heat — Variation of boiling point with pressure: Pressure
Cooker

18.08.25 — 23.08.25 Cooling by Expansion: Refrigerator working

25.08.25 - 30.08.25 Air Conditioner; Bernoulli’s Principle & Applications

01.09.25 — 06.09.25 Bunsen Burner; Aeroplane flight principles

08.09.25 — 13.09.25 Revision of Unit 2 + Class Test

15.09.25 — 20.09.25 Unit 3: Sound & Optics - Sound waves: Doppler Effect
22.09.25 - 27.09.25 | Power of Lens: Long Sight & Short Sight
29.09.25 - 04.10.25 Microscope, Telescope

06.10:25 — 11,1025 Binocular, Camera, Video Camera

13.10.25 Revision of Unit 3
14.10.25 — 22.10.25 Diwali Vacations

23.10.25 = 25.10.25 Unit 4: Electrical Appliances — Tube light & Fan

27.10.25 -01.11.25 Kilowatt-hour, Fuse, Heating Elements

03.11.25 - 08.11.25 Microwave Oven; Electric Heater
10.11.25 - 15.11.25 Photoelectric Effect

17.11.25 - 18.11.25 Revision of Unit 4 & Full Syllabus Review
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L.esson Plan

Government College Matanhail

Course: Elements of Modern Physics
Course Code: 25PHY403MI01

Semester-111
Session: 2025-26

Faculty: Dr. Devender Singh, Assistant Professor of Physics

Dates

15.07.25 - 19.07.25

Introduction: Scope of Modern Physics, Limitations of Classical
Physics

1 21.07.25 - 26.07.25

Planck’s Quantum Hypothesis, Blackbody Radiation

(28.07.25

04.08.25 — 09.08.25

02.08.25

Concept of Photons, Photoelectric Effect

Applications of Photoelectric Effect (solar cells. photodiodes)

11.08.25 - 16.08.25

Compton Scattering — Qualitative Understanding

18.08.25 - 23.08.25

De Broglie Hypothesis, Matter Waves

25.08.25 - 30.08.25

Davisson-Germer Experiment: Verification of Matter Waves

1 01.09.25 - 06.09.25

Rutherford’s Model: Atomic Instability, Discrete Spectra

' 08.09.25-13.09.25

Bohr’s Model: Quantization Rule, Hydrogen-like Atoms (qualitative)

15.09.25 - 20.09.25

Wave-Particle Duality: Heisenberg's Uncertainty Principle
(examples)

22.09.25 —27.09.25

Energy-Time Uncertainty Principle; Applications

29.09.25 - 04.10.25

Two-Slit Experiment (Photons & Particles)

06.10.25-11.10.25

Schrisdinger Equation: Introduction & Wave Function Interpretation

13.10.25

Probability Concepts in Quantum Mechanics (short week)

-

h

Diwali Vacations

| 14.1025-22.102
23.10.25-25.10.2

h

One-Dimensional Infinite Potential Well — Energy Levels

27.10.25 -01.11.25

Quantum Dots & Applications of Particle in a Box

03.11.25-08.11.25

Tunnelling Effect, Step Potential (qualitative), Applications

10.11.25-15.11.25

Nuclear Structure: Size, Atomic Weight, Binding Energy

|17.11.25=18.1125

Radioactivity: Laws of Decay, Half-life, a. B. y Decays
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Lesson Plan
Conrse: Opticy
Course Code: 25PHY403DS01
Semester 11

Session: 2025 g

Government College Matanhail

Faculty: Do Devender Singh., Assistant Professor of Physics

Dates

g L7

04.08.25 < 09,0825

110825 < 16,0825

25.08.25 - 30.08.25
01,0925 -~ 06.09.25
080925 - 13.09.25
15.00.25 - 20.09.25

15.07.258 19.07.25

20 = 200125

280729 =02.08.25

18.08.25 - 23.08.25

Unit / Topies to be Covered
Introduction to Wave Optics;
Interference: Young's Double Slit Experiment: Coherence, Conditions of
Interference

Fresnel's Biprism (Applications: Wavelength of Sodium Light, Thickness
of Mica Sheet): Phase Change on Reflection

Interference by Division of Amplitude: Thin Films, Colours in Thin Films,

| Classification of Fringes

Wedge-shaped Film: Newton's Rings (Theory & Applications)
Diffraction: Fresnel Diffraction, Huygens-Fresnel Principle, Fresnel’s
Assumptions, Rectilinear Propagation

Diffraction at Straight Edge, Rectangular Slit & Circular Aperture

Fraunhoffer Diffraction: Single Slit (Intensity Distribution)

Double Slit Diffraction: Plane Transmission Grating Spectrum

Dispersive Power of Grating, Limit of Resolution, Rayleigh’s Criterion
Resolving Power of Telescope & Grating:
Revision of Interference & Diffraction

22.09,25 - 27.09.25

Polarization: Polarisation by Reflection, Refraction & Scattering: Malus
Law

20.09.25 - 04.10.25

Double Refraction; Huygens's Theory (Normal & Oblique Incidence)

06.10.25 < 11.10.25

Nicol Prism: Quarter-wave Plate & Half-wave Plate

13.10:25

14,1025 = 22.10.25

| (Quick Coverage before break)

Production & Detection of Plane, Circularly & Elliptically Polarised Light

Diwali Vacations

LB

23.10.25 - 25,10.25

27.10.25 = 01,1 1:25

03.11.25 - 08.11:25

Optical Activity: Fresnel’s Theory of Optical Rotation: Specific Rotation.
Polarimeters (Half-shade & Biquartz)

| Lasers: Absorption, Emission, Amplification, Population Inversion,

Components of Lasers (Active Medium, Pumping, Optical Resonator):

| Properties of Laser Beam

Metastable State. Excitation Mechanism: Types of Lasers (He-Ne, Ruby):
Applications of Lasers

101,25~ 15.11.25

Fibre Optics: Principle of Propagation, Acceptance Angle & Numerical
Aperture: Types (Single-mode, Multimode). Advantages & Disadvantages

17.11.25 - 18.11.25

Final Revision
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Goy ]
Bon vla ernment College Matanhail

Course: Solid State
Course Code: pJ 1Y501
Semester-V

Session: 2025-2¢
Faculty: Dr, Devende

Physics

rSingh, Assistant Professor of Physics

Dates 1 & i

Al el T
15.07.25 - 19.07.25

Sy S koSt oS AN

Unit / 'I‘;)piés;-_t_o be Covered
Introduction; Crystalline and Glassy Forms, | iquid Crystals

| 21.07.25 - 26,07.25
28.07.25 - 02.08.25

 Crystal Structure, Periodicity, Lattice and Basis

Crystal Translational Vectors and Axes, Unit Cell and Primitive Cell

04.08.25 - 09.08.25

Wigner—Seitz Primitive Cell, Symmetry Operations for a 2D Crystal

11.08.25 - 16.08.25

Bravais Lattices in Two Dimensions

| 18.08.25 — 23.08.25

Bravais Lattices in T'hree Dimensions

_25.08.25 — 30.08.25

Crystal Planes and Miller Indices. Intc,rp]cmar Spdun;:

01.09.25 - 06.09.25

Crystal Structures of ZnS and NaCl

08.09.25 - 13.09.25

Crystal Structure of Diamond

15.09.25 — 20.09.25

X-Ray Diffraction: Bragg’s Law

22.09.25 —27.09.25

Experimental X-Ray Diffraction Methods

29.09.25 - 04.10.25

K-Space and its Applications

06.10.25 - 11.10.25

Reciprocal Lattice: Physical Significance, Reciprocal Lattice Vectors

11 10.25

Reciprocal Lattice of Simple Cubic Lattice (Revision before break)

i-1 10.25 —22.10.25

Diwali Vacations

3.10.25 — 25.10.25

Reciprocal Lattice of b.c.c. and f.c.c.

_'*710'15 01.11.25

Specific Heat of Solids: l)ulong_, Ps.lll I aw, L ummtmnq

03.11.25 - 08.11.25

Einstein's Theory of Specific Heat

10.11.25 - 15001.25

Debye Model of Specific Heat of Solids

17.11.25 = 183125

dih

Overall Revision & Problem Solving (All Units) =
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Lesson Plan

Government College Matanhail

Course: Mechanics and Theory of Relativity
Course Code: 24PHY401DS01
Program: B.Sc. (Physical Sciences), Semester—I

Session: 2025-26

Faculty: Dr. Manjeet Singh, Assistant Professor of Physics

Dates

Unit / Topics to be Covered

15.07.25 -19.07.25

Introduction to Mechanics. Mechanics of single particle and
system of particles.

21.07.25-26.07.25

Conservation laws: Linear momentum, Angular momentum,
Mechanical energy (particle & system).

28.07.25 - 02.08.25

Centre of Mass, equation of motion, Constrained Motion.

04.08.25 - 09.08.25

Work-Energy theorem. Conservative and non-conservative forces.

11.08.25 -16.08.25

Potential energy, Energy diagram, Stable/unstable equilibrium.
Elastic potential energy.

18.08.25 — 23.08.25

Force as gradient of potential energy. Work & Potential energy,
Work by non-conservative forces. Conservation of Energy.

25.08.25 - 30.08.25

Unit 2 begins: Degrees of freedom, Generalized coordinates,
Transformation equations.

01.09.25 - 06.09.25

Generalized displacement. velocity, acceleration, momentum,
force & potential. Cylindrical & spherical coordinates.

08.09.25 - 13.09.25

Hamilton’s principle, Derivation of Lagrange’s equation of
motion.

'.r

15.09.25 — 20.09.25

Applications: Linear Harmonic oscillator. Simple Pendulum.

22.09.25 —27.09.25

Atwood’s Machine. Problem-solving session on Unit 2.

| 29.09.25 - 04.10.25

Unit 3 begins: Rotational Dynamics: Rotation of rigid body,
Torque, Angular momentum, KE of rotation.

| 06.10.25 - 11.10.25

Theorems of perpendicular and paralle] axes with proof. MOI:
sphere, shell, solid/hollow cylinder, bar.

13.10.25

Acceleration of rolling body on inclined plane. KE of rolling.

| 14.10.25-22.10.25

Diwali Vacations

23.10.25 - 25.10.25

Motion involving translation + rotation. Problem solving (Unit 3).

27.10.25-01.11.25

Unit 4 begins: Non-inertial frames, Fictitious forces, Uniformly
rotating frame.

03.11.25-08.11.25

Centrifugal & Coriolis forces (applications). Michelson-Morley
experiment & outcome.

10.11.25-15.11.25

Postulates of STR. Lorentz transformations. Simultaneity, Lorentz
contraction, Time dilation.

17.11.25-18.11.25

Relativistic velocity, frequency, wavenumber, velocity addition.
Mass variation, massless particles.

Extra / Revision

Mass-energy equivalence. Relativistic Doppler effect. Energy-
momentum four vector. Problem solving & Revision of full
syllabus.
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Government College Matanhail
Lesson Plan
Course: Electrical Circuit & Instrumentation Skills
Course Code: 24PHY401SEO1
Semester—|
Session: 2025-26
Faculty: Dr. Manjeet Singh, Assistant Professor of Physics

Dates Unit / Topics to be Covered
15.07.25-19.07.25 | Unit 1: Basic electricity principles — Voltage, Current, Resistance &
Power

21.07.25 - 26.07.25 | Ohm’s law; Series, parallel & series-parallel combinations

28.07.25 - 02.08.25 | AC & DC electricity; familiarization with multimeter, voltmeter &
ammeter

04.08.25 - 09.08.25 | Multimeter — principle of measurement (dc/ac voltage, current &
resistance); specifications & significance

11.08.25 -16.08.25 | Electronic voltmeter — principle, block diagram; specifications

18.08.25 - 23.08.25 | AC millivoltmeter — types, block diagram, specifications &
significance

25.08.25 - 30.08.25 | Unit 2: Block diagram of basic CRO; construction of CRT; electron
gun, focusing & acceleration

01.09.25 -06.09.25 | CRO screen phosphor, visual persistence, chemical composition; time
base operation, synchronization

08.09.25-13.09.25 | CRO front panel controls; specifications & their significance

15.09.25 - 20.09.25 | Measurement using CRO — dc/ac voltage, frequency, time period; dual
trace & digital oscilloscope

22.09.25 -27.09.25 | Digital storage oscilloscope — block diagram & principle

29.09.25-04.10.25 | Unit 3: Digital instruments — principle & working; analog vs digital
instruments; characteristics

06.10.25-11.10.25 | Digital voltmeter — working principle; digital multimeter — block
diagram & working

13.10.25 Universal/frequency counter — time interval, frequency & period
measurement, time-base stability

14.10.25 —22.10.25 | Diwali Vacation

3.10.25 -25.10.25 Unit 4: Solid state devices — resistors, inductors, capacitors; diode &
rectifiers

27.10.25 - 01.11.25 | Series/shunt components; response of L & C with DC/AC sources

03.11.25 - 08.11.25 | Generators & transformers — dc power sources, ac/dc generators,
inductance, capacitance, impedance

10.11.25 - 15.11.25 | Operation of transformers; electric motors — single-phase, three-phase,
de motors, design basics

17.11.25 - 18.11.25 | Interfacing AC/DC sources to control heaters & motors; speed &

power of AC motors
I \
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Government College Matanhail
Lesson Plan

Program: B.Sc. (Physical Sciences)

Course: Workshop Skills in Physics

Course Code: 25PHY403SE01

Semester—I1]

Session: 2025-26

Faculty: Dr. Manjeet Singh, Assistant Professor of Physics

\ Dates Unit & Topics

\ 15.07.25-19.07.25 Unit 1: Introduction, Measuring units, conversion to SI & CGS

| 21.07.25 - 26.07.25 Familiarization with meter scale, Vernier caliper, Screw gauge
28.07.25 - 02.08.25 Measurement of dimensions: solid block, cylindrical beaker, thin

wire, sheet thickness

04.08.25 - 09.08.25 Use of Sextant to measure height of buildings, mountains etc.

11.08.25 -16.08.25 Unit 2: Electrical & electronic skill — use of Multimeter

18.08.25 — 23.08.25 Soldering of electrical circuits with R, L, C, diode, ICs on PCB

25.08.25 — 30.08.25 Network theorems — Superposition theorem

01.09.25 — 06.09.25 Thevenin’s theorem, Norton’s theorem

08.09.25 — 13.09.25 Maximum Power Transfer Theorem

15.09.25 — 20.09.25 Unit 3: Basics of Power Supplies; AC Power Supplies —

characteristics, use in circuits

DC Power Supplies: fixed vs variable; components — transformers,

rectifiers

29.09.25 - 04.10.25 Half-wave & full-wave rectifiers; filters & regulators

06.10.25-11.10.25 Voltage regulation, ripple reduction; use of capacitors, Zener diodes,

IC regulators (LM317)

13.10.25 Revision of Unit 1-3

14.10.25 -22.10.25 Diwali Vacation

23.10.25 —25.10.25 Unit 4: Introduction to C.R.O.; structure, working; electron gun,

deflection system, phosphor screen

27.10.25-01.11.25 Block diagram of CRO; functions of components; controls — time

base, volts/div, focus, intensity, trigger

03.11.25-08.11.25 Probes & ground reference; applications of CRO — measurement of

voltage, frequency, phase difference

10.11.25-15.11.25 Observation of sine, square, triangular waveforms; troubleshooting
circuits using CRO

17.11.25 - 18.11.25 Revision & problem solving (Unit 1-4)

22.09.25 —27.09.25
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Gov :
Lesson Plan crnment College Matanhail

Program: B.Sc. (Pass Course)

Course: Quantum Mechanics
Course Code: PHY 502
Semester—V

Session: 2025-26

Faculty: Dr. Manjeet Singh, Assistant Professor of Physics
| Dates
\ 15.07.25 - 19.07.25

Unit & Topics

Unit I: Failure of Classical E.M. Theory; Old Quantum Theory,
Photon concept
Photoelectric effect; Einstein’s photoelectric equation
Compton effect — theory & result
\ 04.08.25 —09.08.25 Inadequacy of old quantum theory; de-Broglie hypothesis
\ 11.08.25 — 16.08.25 Davisson-Germer & G.P. Thomson experiments
| 18.08.25 —23.08.25 | Phase velocity & group velocity
25.08.25 —-30.08.25 Heisenberg’s Uncertainty Principle (position-momentum, energy-
time, angular momentum)
01.09.25 — 06.09.25 Applications of Uncertainty principle: Gamma-ray microscope,
electron diffraction from a slit
08.09.25 —13.09.25 Revision of Unit I
l 15.09.25 —20.09.25 Unit II: Derivation of Time-dependent Schrédinger equation
| 22.09.25 — 27.09.25 Eigen values, eigen functions, wave function significance
[ 29.09.25 — 04.10.25 Normalization of wave function, concept of observable & operator
f06.10.25 — 111025 Schrédinger equation for Harmonic oscillator — ground state
1 13.10.25 Harmonic oscillator — excited states
[ 14.10.25-22.10.25 | Diwali Vacation
23.10.25 -25.10.25 Unit III: Free particle in 1D box — solution, eigen functions, eigen
values, quantization
[ 27.10.25-01.11.25 Particle in a box — momentum, nodes, antinodes, zero-point energy
TOS.I 1.25-08.11.25 1D potential barrier (E > Vo) — Reflection & Transmission
coefficients
10.11.25-15.11.25 Potential barrier (E < Vo) — Penetration coefficient, tunneling,
penetration depth
17.11.25-18.11.25 Revision of Unit II-11I & Problem Solving [

Mq‘hémwi'ﬂu/wa 25
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Lesson Plan Physical Chemistry B.Sc. Ill (Odd Semester) AY 2025-26
Dr Suman Bhatti Assistant Professor Chemistry

Dates - ¥
05-09 Aug 2025

Spectroscopy-l  Introduction: Electrorhagnetic radiation, regions of |

spectrum, basic features of spectroscopy, statement of Born Oppenheimer |
approximation, Degrees of freedom.

| 11-16 Aug 2025 Rotational Spectrum Diatomic molecules. Energy levels of rigid rotator

\ (semi-classical principles), selection rules,

] 18-23 Aug 2025 spectral intensity distribution using population distribution (Maxwell-
Boltzmann distribution), determination of bond length, Qualitative
description of non-rigid rotor, isotope effect..

25-30 Aug 2025 Vibrational spectrum Infrared spectrum: Energy levels of simple
harmonic oscillator
01-06 Sept 2025 selection rules, pure vibrational spectrum, intensity, determination

of force constant and qualitative relation of force constant and
bond energies

08-13 Sept 2025 effects of anharmonic motion and isotopic effect on the spectra.,
idea of vibrational frequencies of different functional groups.
15-20 Sept 2025 Raman Spectrum: Concept of polarizability, pure rotational and

pure vibrational Raman spectra of diatomic molecules, selectin
rules, Quantum theory of Raman spectra

22-27 Sept 2025 Revision and Test |

29 Sept- 04 Oct 2025 | Quantum Mechanic s-Black-body radiation, Plank’s radiation law,
photoelectric effect

06-13 Oct 2025 heat capacity of solids, Compton effect, wave function and its

significance of Postulates of quantum mechanics, quantum mechanical
operator, commutation relations, Hamiltonian operator

14-22 Oct 2025 DIWAL BREAK

23-25 Oct 2025 Hermitian operator, average value of square of Hermitian as a ;:oositi\arew
quantity, Role of operators in quantum mechanics, To show quantum
mechanically that position and momentum cannot be predicated
simultaneously

27 Oct -01 Nov 2025 | Determination of wave function &amp; energy of a particle in one
dimensional box, Pictorial representation and its significance It
03-08 Nov 2025 Physical Properties and Molecular Structure Optical activity,
Polarization — (clausius — Mossotti equation), Orientation of
dipoles in an electric field, dipole moment {8 v o
10-15 Nov 2025 Structure of molecules, Magnetic permeability, magnetic susceptibility and
its determination. Application of magnetic susceptibility, magnetic
properties — Para magnetism, diamagnetism and ferromagnetic.

17 & 18 Nov 2025 Revision and Test ||
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