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Program:

BS(CS)-III
Course Name:
Physics (Electromagnetism)
Course Code:

PH-401
Session:

2011-2014

Course Hours
:
03

Total Weeks:

16

Total Hours:

48 

Course Objectives:
This basic course is intended for students who are taking their first course in electromagnetism and circuit analysis. Electromagnetism is the fundamental root of all the electrical and electronics engineering areas like communication systems, analog and digital electronics, and the circuit theory etc. The fundamental objective is to reinforce the electric and magnetic vector fields and to establish a common analytical methodology to study problems in electromagnetics that have final impact in the electrical, electronics and communications fields. In circuit analysis, emphasis is placed on the basic laws, theorems and techniques used for analyzing different circuits and computing different parameters. This course will help and prepare the students to take advance courses in electrical, electronics and communications system.  


ELECTRIC FIELDS

Week-1

- Properties of Electric Charges


- Insulators and Conductors


- Coulomb’s Law

- The Electric Field


- Electric Field of a Continuous Charge Distribution


- Electric Field Lines


GAUSS’S LAW

Week-2

- Electric Flux


- Gauss’s Law


- Application of Gauss’s Law to Charged Insulators



ELECTRIC POTENTIAL

Week-3

- Potential Difference and Electric Potential


- Potential Differences in a Uniform Electric Field


-Electric Potential and Potential Energy Due to Point Charges
- Electric Potential Due to Continuous Charge Distributions

CAPACITANCE AND DIELECTRICS
Week-4
- Definition of Capacitance

- Calculating Capacitance

- Combinations of Capacitors
- RC Circuit


MAGNETIC FIELDS

Week-5
- The Magnetic Field

- Magnetic Force Acting on a Current-Carrying Conductor

- Torque on a Current Loop in a Uniform Magnetic Field



SOURCES OF THE MAGNETIC FIELD
Week-6
- The Biot–Savart Law

- The Magnetic Force between Two Parallel Conductors

- Ampere’s Law

Week-7
- The Magnetic Field of a Solenoid

- Magnetic Flux



FARADAY’S LAW

Week-8
- Faraday’s Law of Induction

- Motional emf

- Lenz’s Law



INDUCTANCE

Week-9
- Self-Inductance

- RL Circuits

- Energy in a Magnetic Field

- Mutual Inductance



OHM’S LAW
Week-10
 


- Ohm’s Law


- Calculating current 


- Calculating voltage


- Calculating resistance 


- The relationship of current, voltage, and resistance



ENERGY & POWER
Week-11


- Energy and power


- Power in an electric circuit


- Resister power rating


- Energy conversion and voltage drop in resistance 


SERIES CIRCUITS
Week-12



- Resistors in series


- Current in a series circuit 


- Total series resistance 


- Ohm’s law in series circuit


- Voltage sources in series


- Kirchhoff’s voltage law


- Voltage dividers


- Power in a series circuit 


- Circuit Ground


PARALLEL CIRCUITS
Week-13



- Resistors in parallel 


- Voltage drop in parallel circuits 


- Kirchhoff’s current law


- Total parallel resistance


- Ohm’s law in parallel circuits 


- Current sources in parallel


- Current dividers 


- Power in parallel circuits


SERIES-PARALLEL CIRCUITS
Week-14



- Identifying series-parallel relationship


- Analysis of series-parallel circuit 


- Voltage dividers with resistive loads


CIRCUIT THERORMS AND CONVERSIONS
Week-15



- The voltage source


- The current source 


- Source conversion 


- The superposition theorem


- Thevenin’s theorem


- Norton’s theorem


BRANCH, MESH, AND NODE ANALYSIS
Week-16


- Branch current method


- Determinants


- Mesh current method


- Node voltage method

Total Marks:

100

Final Examination:
100

Recommended Books:

1.
Fundamentals of Physics 6th Edition by Halliday, Resnick, &Walker

John Wiley & Sons. Inc.
 2.
PRINCIPLES OF ELECTRIC CIRCUITS 7th Edition, Floyd

Prentice Hall International edition
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