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Introduction
Chapter 1

NOTE: These illustration slides have been adopted from the following Books :
1. [Reference 1] Electric Circuits, James Nilsson and Susan Riedel,10th edition, Prentice Hall, 2015. 

2. [Reference 2] Robert L. Boylestad “ Introductory Circuit Analysis “ Twelfth Edition Pearson [ISBN 0-13-214240-6]

3. [Reference 3] Sadiku MN, Alexander CK. Fundamentals of electric circuits. McGraw-Hill Higher Education; 2007.
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Electrical Engineering: An Overview
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Power Systems
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Anything in Common?

• An electric circuit is a mathematical model that approximates 
the behavior of an actual electrical system. 

• Here, we use circuit theory, rather than electromagnetic field 
theory, to study a physical system represented by an electric 
circuit, based on the following three assumptions:

• Electrical effects happen instantaneously throughout a system 
(lumped-parameter system)

• The net charge on every component in the system is always zero

• There is no magnetic coupling between the components in a system 
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Problem Solving

• Identify what's given and what's to be found. 

• Sketch a circuit diagram or other visual model. 

• Think of several solution methods and decide on a 
way of choosing among them. 

• Calculate a solution. 

• Use your creativity. 

• Test your solution.



Examples of an electrical circuit 

These illustration slides have been adopted from the following Books :
1. Electric Circuits, James Nilsson and Susan Riedel, 9th edition, Prentice Hall, 2011.

2. Robert L. Boylestad “ Introductory Circuit Analysis “ Twelfth Edition Pearson [ISBN 0-13-214240-6]

3.  Sadiku MN, Alexander CK. Fundamentals of electric circuits. McGraw-Hill Higher Education; 2007.



SI units

Powers of 10:



Units Examples 



Charge and Current 

• From physics, an atom consists of electrons, protons and neutrons. 
• The charge on an electron 𝒆 = 1.602 × 10−19𝐶
• How many electrons we need for 1 C?    Ans 6.242 × 1018 electrons 

(1 C is a large unit of charges )
• The physic law of conservation applys to the electric charge 



Electric Current 

Eclectic current is the rate of change of eclectic charges with 
respect to time : 

𝑖 =
𝑑𝑞

𝑑𝑡
 



Concept of moving charges 



Examples 

EXAMPLE 2 



Electric Current 
• The current is measured in Amperes (A)

1 𝐴 =
1 𝐶

1 𝑠



Measuring Current 

• Using Ammeter

• Connected in series 

 



Voltage

• To move electrons in a conductor some work or energy is required 

• This work is performed by external electromotive force (emf)

• This energy is known as potential difference of voltage difference (between two 
points) 

• The voltage (potential difference)  𝑉𝑎𝑏   between points a and b in an electrical 
circuit is the energy or work required to move a unit charge from point b to point 
a 

• 𝑉𝑎𝑏 =
𝑑𝑤

𝑑𝑞
   (𝑤 work or energy in Joules , 𝑞 charge in C)



Voltage



Measuring voltage

• Using voltmeter  

• Connected in parallel 



Electrical Power 

𝑃 =
𝑑𝑊

𝑑𝑡



Electric Power



Passive sign convention 





Power balance in an electrical circuit 



Energy 

Electrical companies measure energy in Watt-Hour Wh



Examples 



Exercise  



Exercise and Answer  



Resistance 



Resistors 



Measuring resistance 

• Color Code 



Example 



Answers 

Check: 
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Exercise:
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Exercise
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Exercise
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Balancing Power

➢ a and b: electrical source to the home; 

➢ c, d, and e: the wires that carry the electrical current from the source to the 

devices in the home requiring electrical power; 

➢ f, g, and h: lamps, televisions, hair dryers, refrigerators, and other devices 

that require power.
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Example #4
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Something is wrong—if the values for voltage and current in 
this circuit are correct, the total power should be zero! 
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➢ a and b: electrical source to the home; 

➢ c, d, and e: the wires that carry the electrical current from the source to the 

devices in the home requiring electrical power; 

➢ f, g, and h: lamps, televisions, hair dryers, refrigerators, and other devices 

that require power.
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Thank You
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