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Lesson 3 Lecture 4 - Inductance, Capacitance, Impedance, and Filters  
Instructor:  Mr. Whalen 
  
  
Inductance  

1. What is Inductance?  
a. a property of an electric circuit by which an electromotive force is induced in it by 
a variation of current either in the circuit itself or in a neighboring circuit   
b. A constant electric current running through an inductor produces a magnetic 
field. If the current changes, so does the magnetic field.  

2. What is an Inductor?  
a. An inductor is just a coil of wire around some kind of core. The core could be just air or it 
could be a magnet  
b. The inductor is similar to the opposite of a capacitor.  
c. In series it will resist alternating currents (AC) and let direct currents (DC) flow 
free.  

3. Why is an inductor important in Automation?  
d. It is used for it’s ability to transfer a charge    
e. It is used to filter noise  

Capacitance  
4. What is Capacitance?  

a. Everything has capacitance since everything at some level can hold an electric charge  
5. What is a Capacitor?  

a. A device with two plates that can hold electric charge with a insulating material 
between them.  
b. In series it will resist direct currents (DC) and let alternating currents (AC) flow 
free – especially as the frequency goes up.  

6. Why is a capacitor important in Automation?  
a. It is used for it’s ability to hold a charge temporarily   
b. It is used to filter noise  

7. How does a Capacitor work?  
a. In a DC Circuit it works like a rechargeable battery.  
b. In an AC Circuit it works like a filter because of the way it charges and discharges when 
the AC Voltage is cycling  

  
  
  

Impedance  
1. What is Impedance?  

a. Resistance is a concept used for DC (direct currents)   
b. Impedance is the AC (alternating current) equivalent.  

2. How Does Impedance Work?  
a. In order to understand Impedance we must understand reactance.  
b. Impedance is the total contribution of resistance and reactance   

https://www.merriam-webster.com/dictionary/induced
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c. Reactance is how current is opposed by capacitance and inductance in an AC 
circuit – which acts as a resistance at times  
d. Impedance is measured in Ohms just like Resistance in a DC Circuit  
e. Ohm’s law is still in effect in an AC Circuit – but is now 
E=(Resistance+Impedence)*Current  
f. Impedance is not the easiest thing to measure or calculate   
g. However, due to the consistent nature of God’s design for impedance we can use to 
control current flow and direction in an AC circuit.  

Filtering  
  

3. What is Filtering?  
a. Using electronic devices to filter certain frequencies on AC signals  

4. Why Do we need filtering?  
a. Due to the nature of electromagnetism, noise can be introduced on AC signals and may 
need to be filtered out in order for the signal to be received properly.  

5. How does filtering work?  
a. Using a combination of resistance, capacitance, and inductance, we can set up filters to 
get rid of most any frequency, or in the case of Music, we can tune certain frequencies up or 
down.  
b. There are different types of filters  

i. The Low Pass Filter – the low pass filter only allows low frequency signals 
from 0Hz to its cut-off frequency, ƒc point to pass while blocking those any 
higher.  

ii. The High Pass Filter – the high pass filter only allows high frequency 
signals from its cut-off frequency, ƒc point and higher to infinity to pass 
through while blocking those any lower.  

iii. The Band Pass Filter – the band pass filter allows signals falling within a 
certain frequency band setup between two points to pass through while 
blocking both the lower and higher frequencies either side of this frequency 
band.  

c. https://www.electronics-tutorials.ws/filter/filter_2.html  
  

Summary  
  

1. An Inductor is a coil of wire and may have a magnetic “core” it is wrapped around  
2. A capacitor is something with two plates that can hold electric charge  
3. A filer is a combination of Resistors, Capacitors, and Inductors in order to filter certain 
frequencies out of a circuit  
4. Automation uses all of these for a variety of reasons  
5.  God has put in place many things that allow us to count on consistent attributes and actions for 
a variety of components and systems.  

 

https://www.electronics-tutorials.ws/filter/filter_2.html

