St. Xavier’s College (Autonomous), Ahmedabad

Syllabus of Semester - II to be implemented from the Academic Year 2023-24.

DEPARTMENT OF PHYSICS & ELECTRONICS

Minor PH2101 Basic Physics-I1 4Cr 100 Marks
Course Credit Distribution of The
Title Course Eligibility|Prerequisite(s)
_ Marks L

& or Lectures| Tutorial | Practical Criteria |of the Course
Code hrd hrs hrs

2 12x1 3x1 50 Science

10+2 Stream
2 14x2 50 Math-Group

Learning Objectives:

Unit 1
At the

end of this course, students will be able to

Understand the physical meaning of divergence and curl in the context of elec-
tric fields.

Apply Gauss's Law to calculate electric fields for symmetric charge distribu-
tions.

Study the potential of a localized charge distribution, and understand the Work
and Energy in electrostatics.

Understand how boundary conditions are applied in solving electrostatics prob-
lems involving conductors and dielectrics.

Analyze the force experienced by a conductor placed in an external electric
field.

Explain the principles of capacitance and its dependence on geometry and ma-
terial properties.

Unit 2

Understand the basic principles of operation of a bipolar junction transistor
(BJT) and analyze the different configurations of BJT (CB, CE, CC) and their
characteristics.



= Apply biasing techniques to control the operating point of a BJT and can design

BJT amplifier circuits using small-signal models.
» Identify different breakdown mechanisms in BJTs and their impact on circuit
behavior.

= Understand the basic principles of AC bridges and their operation and the con-
ditions for achieving balance in an AC bridge circuit.

= Apply different bridge configurations (Maxwell, Schering, Wien) for measure-
ment purposes and calculate unknown impedance values using bridge balance
equations.

Learning Outcomes:
At the end of this course, students will be able to
Unit 1

» Understand the concept of field lines and their significance in visualizing electric
fields.

» |nvestigate applications of Gauss's Law in determining electric fields in symmetric
and asymmetric charge distributions.

= Summarize the boundary conditions for electrostatics problems involving poten-
tials.

= Understand the significance of electrostatic energy in various physical systems.

= Learnabout capacitance and analyze its significance in storing electric charge and
work done.

Unit 2

= Explain the construction and working principle of a BJT, differentiate between
NPN and PNP transistors and their operation, analyze BJT circuits in different
configurations and calculate key parameters like current gain, input imped-
ance, and output impedance.

» Identify and explain different breakdown mechanisms in BJTs, such as ava-
lanche and Zener breakdown and design and analyze simple BJT amplifier cir-
cuits using small-signal models and AC equivalent circuits.

= explain the concept of AC bridges and how they are used for impedance
measurement, derive and apply the balance condition for a general AC bridge,
and differentiate between different bridge configurations (Maxwell, Schering,
Wien) and their specific applications.



Unit 1: Electrostatic
Credit of Course: 1 Cr Lecture 12 Hrs Tutorial 3Hrs

Divergence and Curl of Electrostatic fields: Field lines, flux, and Gauss’s Law, The
Divergence of E, Applications of Gauss’s Law, The Curl of E, Electric Potential:
Introduction to potential, comments on potential, Poisson’s equation and Laplace’s
Equation, The potential of a localized charge distribution, Summary: Electrostatics
boundary conditions, Work and Energy in Electrostatics: The work done to move a
charge, The energy of a point charge distribution, The energy of a continuous charge
distribution, Comments on electrostatics Energy, Conductors: Basic Properties,
Induced Charges, Surface charges and the force on a conductor, Capacitors.

Text Book: Introduction to Electrodynamics: Third Edition David J Griffiths
(Hall of India Private Limited)
Articles no: 2.2, 2.2.1, 2.2.2, 2.2.3, 2.2.4, 2.3, 2.3.1, 2.3.2, 2.3.3, 2.3.4, 2.3.5,
2.4,2.4.1,2.4.2,2.4.3,2.4425,2.5.1,2.5.2,2.5.3,2.5.4

Unit 2: Electronics
Credit of Course: 1 Cr Lecture 12 Hrs Tutorial 3Hrs

A: Bipolar Junction Transistor:

Introduction, Construction, Transistor Biasing, Operation of NPN Transistor,
Operation of PNP, Transistor, Types of Configuration, Transistor as an Amplifier,
Large signal, d.c. and Small Signal, CE values of Current Gain, Breakdown in
Transistors, Ebser-Moll Model

Text book: Electronic devices and circuits by Salivanhanan and N. Suresh Kumar
Article No: 6.1-6.10

B: AC Bridges: Condition for bridge balance, Maxwell bridge, Schering bridge, Wein
bridge.

Text Book: Electronic Instrumentation by Helfrick Cooper

Article No:

Unit 3 and Unit 4: Physics Laboratory- 11

Learning Objectives:
At the end of this course, students will be able to
= Perform the basic experiments on physics principle and also get aware about
the possibilities of errors. Two experiments are on errors and how to minimize
the errors.



= Make students capable to connect the elementary circuits of experiments and
take their observations.
= Perform experiments that require learning mechanical setup for the
experiments.
Learning Outcomes:
At the end of this course, students will be able to
= Demonstrate few experiments independently.
» Identify the errors in experiments and in capacity to rectify it up to certain
extent.

Laboratory Experiments Credit of Course: 2 Cr

Set A
1 Radioactive decay (simulation using calculator)

2 Damped Harmonic Motion of Simple Pendulum (using Excel)
3 ‘g’ using Bar Pendulum

4 Deflection Magnetometer

5 Wavelength Measurement of LASER source using Grating

6 Cauchy’s Experiment

7 Newton’s Ring

Set B

1  Full wave Rectifier

2  Measurement of Inductance

3 Light Dependent Resistor (LDR)

4  Parallel Resonance

5 Low Resistance by Projection Method

6 Measurement of inductance by Owen’s Bridge

7 Bridge Rectifier



