
Paper V: Electricity, Magnetism& Electronics
(For Maths Combinations)

V Semester

Work load: 60 hrs per semester 4 hrs/week

UNIT-l (12 hrs)

1. Electric field intensity and potential:
Gauss's law statement and its proof- Electric field intensity due to (i) Uniformly charged

sphere and (ii) an infinite conducting sheet of charge. Electrical potential -
equipotential surfaces- potential due to i) an electric dipole and ii) Unifcrmly charged

sphere.
2. Dielectrics:

Electric dipolemoment and molecular polarizability- Electric displacement D, electric
polarization P - relation between D, E and P- Dielectric constant and susceptibility.

UNIT-ll (12 hrs)

3. Electric and magnetic fields
Biot-savart's law, explanation and calculation of B due to long straight wire, a circular

current loop and solenoid-Hysteresis curve & its importance-Hall effect -
determination of Hall coefficient and applications.

4, Electromagneticinduction
Faraday's law-Lenz's law- Self and mutual inductance, calculation of self inductance of a
long solenoid, energy stored in magnetic field, Betatron

UNIT-lll (12 hrs)
5. Alternating currents and electromagnetic waves

Alternating current - Relation between current and voltage in pure R, L and C - vector
diagrams, LCR series and parallel resonant circuit, Q -factor, power factor in ac circuits.

5. Maxwell's equations
ldea of displacement current - Maxwell's equations (integral and differential forms) -
Derivations-Maxwell's wave equation (with derivation), Transverse nature of
electromagnetic waves, Poynting theorem (statement and proof).

UNIT-IV (12 hrs)
7. Basic electronics:

PN juction diode, Zener diode, Tunnel diode, l-V ch a ra cteristics, PNP and NPN

transistors, CB, CE and CC configurations - Relation between cr, p and y - transistor (CE)

characteristics -ExperimentaI determination of hybrid parameters, Transistor as an

am p lifier.

UNIT-V: (12 hrs)
8. Digital electronics

Number systems - Conversion of birrary to decimal system and vice versa. Binary
addition and subtraction (1's and 2's complement methods).Laws of Boolean algebra -
De Morgan's laws-statement and proof, Basic logic gates, NAND and NOR as universal
gates, exclusive-OR gate, Half a{der and Full adder.



Paper Vl: Modern Physics
(For Maths Combinations!

V Semester
Work load: 60 hrs per semester 4 hrs/week

UNIT{ (12 hrs)

1. Atomic and Molecular Physics

Vector atom model -quantum numbers
S and j- j coupling schemes. Zeeman

effect
Raman effect, hypothesis, Stokes and Anti Stokes lines. Quantum theory of Raman effect
- Experimental arrangement - Applications of Raman effect.

UNIT-ll (12 hrs)

2. Matter waves & Uncertainty Principle
Matter waves, de Broglie's hypothesis - wavelength of matter waves, Properties of
matter waves - Davisson and Germer experiment. Heisenberg's uncertainty principle for
position and momentum (x and p), & energy and time (E and t). Experimental
illustrations of uncertainty principle using gamma ray microscope - Complementarity
p rinciple of Bohr.

UNIT{ll (12 hrs)
3. Quantum (wave) mechanics

Basic postulates of quantum mecha nics-Schrodinger time independent and time
dependent wave eq uations-derivations. Physical interpretation of wave function. Eigen
functions and eigen values, Application of Schrodinger wave equation to particle in one
dimensional infinite box.

UNIT-lV(12 hrs)
4. General Properties of Nuclei

Basic ideas of nucleus -size, mass, charge density (matter energy), binding energy,
angular momentum, parity, magnetic moment, electric moments. Liquid drop model and
Shell model (qualitative aspects only) - Magic numbers.

5, Radioactivitydecay:
Alpha decay: basics of o-decay processes. Theory of o-decay, Gamow's theory, Geiger
Nuttal law. p-decay, positron emission, electron capture, neutrino hypothesis.

UNIT-V (12 hrs)
5. Crystal Structure

Amorphous and crystalline materials, Miller indices, Types of lattices- diffraction of X-
rays by crystals, Bragg's law, experimental techniques, Laue's and powder diffraction
methods.

7. Superconductivity:
Introduction - experimental facts, critical temperature - critical field - Meissner effect -
Isotope effect - Type I and type ll superconductors - BCS theory (elementary ideas only) -

a pplications of su percond uctors.

associated with it- Stern-Gerlach Experiment, L-

effect and its experimental a rra ngement-Stark
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