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Introduction/ Voltage and Current 
 
Learning Objectives 
 
a. Apply SI units and engineering notation for standard electrical quantities.  
b. Apply unit conversion factors when solving engineering problems  
c. Describe the concepts of voltage potential and current.  
 
 
Standard Solution Techniques 
 
 

Example: Determine how many meters are in 2.5 yards, given the conversion factor 1 foot = 0.3048 m.   
 

Solution:   
 

 2.5 yards  3 feet
1 yard
 
 
 

  0.3048 m
1foot

 
 
 

   =   2.286  m 
 

 

Note that cancelling units can prevent errors! 
 
Engineering Prefixes 
 

Power Prefix Power Prefix 
1012 tera (T) 10-3 milli (m) 

109 giga (G) 10-6 micro (µ) 

106 mega (M) 10-9 nano (n) 

103 kilo (k) 10-12 pico (p) 
 
 
Example: Your friend told you that when he was in Europe recently he raced down roads at speeds of 85 
km/hr.  Was your friend speeding by US standards?  Note that 1 foot = 0.3048 m and there are 5280 feet 
in a mile. 
 

Solution:   
 

 km85
hr

1000 m
1 km

 
 
 

  1 foot
0.3048 m

 
 
 

  mile
5280 ft

 
 
 

  =   miles52.8
hr

 

 
It is common practice in engineering to avoid using exponential notation if a suitable engineering prefix 
exists. 
 

15 × 10-5 sec  -  BAD! 
150 µs – GOOD! 

 

General guideline: use closest prefix so that you have at least one NON-ZERO number to the left of the 
decimal place 
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Example.  Express  15 × 10-5  sec in microseconds (µs ). 
 

Solution.     
 

5 615 10 sec 10 secx− −× = ×  
 
The exponent is going down by a factor of 10 (from 510−  to 610− ) so the coefficient must go up by a 
factor of 10 to maintain equality.  So, 15 10 150x = × = . 
 

5 615 10 sec 150 10 sec 150 secµ− −× = × =  
 

 
Example.  Suppose you are traveling at a speed of 60 miles per hour (mph) 
 

 a. convert it to kilometers per hour. 
 b. convert it to meters per second. 
 

Use the conversion factor 1 km = 0.6215 miles. 
 
Solution: 
 
 
 
 
 
 
 
 
 
 
 
Example.   Express the following using engineering notation: 
 

a. 10 × 104 volts 
b. 0.1 × 10-3 watts 
c. 250 × 10-7 seconds 

 

Solution: 
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Example.  Convert 0.04 msec to secµ . 
 

Solution: 
 
 
 
 
 
 
 
 
Charge    We can accumulate charge by transferring electrons.  The amount of charge is denoted by the 
letter Q and its unit is the Coulomb (denoted C).   
 
The charge on 1 electron is  
 
 
 
 

Put another way, there are 191.602 10 C
electron

−×   and there are 186.24 10 electrons
C

×  

 
Voltage    Work is required to separate positive and negative charges.  Because the electrostatic force is 
conservative, separated charges have potential energy. 
 

The voltage (or potential difference) between two points is defined as one volt if it requires one joule of 
energy to move one coulomb of charge from one point to another. 
 

 
 
 
 
Again: units are important!  In the above equation, if V is in volts, then W is in joules and Q is in 
Coulombs! 
 

 
Example.  600J of energy are required to move 199.36 10×  electrons from one point to another.  What is 
the voltage between the two points? 
 

Solution: 
 
 
 
 
 
 
 
 
 

   [volts, V]WV
Q

=

19
18

1 1.602 10 C
6.24 10eQ −= = ×

×
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Current  The rate of flow of charge is known as electric current.  The measure of current, an ampere 
is defined as a rate of flow of one coulomb of charge per second. 
 
 
 
 
Initially it was believed that current was the flow of positive charges.  This is called conventional 
current direction.  The actual flow of charge is by electrons (negative charge) called electron flow 
direction.  We will use conventional current. 
 
 
 
 
 
 
 
 
Example.   840 coulombs of charge pass through an 
imaginary plane during a time interval of 2 minutes. 
 
What is the current? 
 
Solution: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   [amperes, A]QI
t

=


