
University 
Electrical Circuits Module Specification  

 
Course Title: Electric Circuits 
 
Credit Hours: 4 
 
Pre-Requisite Courses:      
MATH- Introduction to Differential Equations, PHYS- Physics II 

 

Module Leader: Muhammadamin Daneshwar 
 

Prerequisites by Topic:     
  

1. Motion of charged particles in a magnetic field  

2. Electricity  

3. Ohm’s Law, KVL, KCL  

4. Capacitance, Inductance, and Resistance  

5. Differential Equations  

6. Complex Algebra  

 

Course  Description:    
Electric Circuits Techniques for the analysis and simulation of linear electric circuits, and 

measurements of their properties. Topics include resistive and energy-storage elements, 

controlled sources and operational amplifiers, systematic analysis methods, AC steady state, 

power and three-phase systems, magnetic coupling and transformers. 

 

Course Outline: 

 

 Fundamental definitions, Ohm’s law and Kirchhoff’s laws. 

  Circuit components. 

 Analysing simple circuits. 

  First-order circuits. 

  Second-order circuits. 

 Transformers. 

 Two port networks. 

 

Learning Objectives: 

 The student will become proficient in the use of algebra, calculus, and linear algebra 

to describe and analyse DC and AC electric circuit problems. 

 The student will become proficient in the use of Kirchhoff’s laws of Voltage and 

Current to analyse electrical circuits, utilizing the techniques of mesh and nodal 

analysis. 

 Understand resistive and energy-storage elements, controlled sources , and 

transformers. 

 Analyse the transient and AC steady state behaviour of a circuit. 

 The student will learn to use phasor relationships to analyse RC, RL, and RLC 

circuits. 
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 The student will become familiar with the operation of transformers. 

 The student will become proficient in the analysis of two port networks. 

 

 

 

Text & References 
 Fundamentals of Electric Circuits, 2nd Edition, Charles K. Alexander and Matthew 

N.O. Sadiku, 4th Edition, McGraw-Hill, 2009. 

 Ronald E. Thomas, Albert J. Rosa, and Gregory J. Toussaint, The Analysis and 

Design of Linear Circuits, 7th ed., Wiley, ISBN #: 978-1-118-06558-7. 

 

 

Marks: The weighting among exams,  assignments, and laboratory 
 

 Final Exam: (20%  Practical + 40% Theory) 

 Prefinal: (15% Practical + 25% Theory) 

  15% Practical  includes: in lab activities+reports+ 1 practical exam 

 25% Theory : Assignment (5%) + 3 Quiz (15%)+ Home work (5%) 

 Note: Students are responsible for adjusting their schedules to take these exams on 

time.  Make-up exams will not be given except in the case of extraordinary 

circumstances (such as death of a family member or significant traffic accident) 

proven with formal documents  or other issue singed by Head of Computer 

Department. 
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