
Chapter 5 
Series & Parallel Calculations 
I haven’t done a scientific survey, but from lots of conversations with hams, this seems to be the level of 
General Class math that baffles the most people. I can understand why; at first glance, it seems like a lot of 
formulas, and half of those formulas look a bit daunting. Really, though, it’s only two formulas, and one of 
them is third-grade math, if that. Not only that, some of the questions can be answered with no formula at all! 
All the questions are about what happens when we combine components in a circuit that is either series or 
parallel. 
A series circuit is a circuit with only one path for the electricity to follow. A parallel circuit has more than one 
path. It’s possible to construct a series/parallel circuit, but the exam won’t ask you any questions about those. 

 
The exam questions cover circuits containing resistors, capacitors, or – and that “or” makes things much less 
complicated! – inductors; each question asks for the total resistance, capacitance, or inductance. That means 
there is a total of six scenarios. All six scenarios are covered by two “generic” formulas.  
Here’s the first one: 

݈ܽݐܶ = ଵ݁ݑ݈ܸܽ +  ଶ݁ݑ݈ܸܽ
That’s the one to use for series resistors and inductors, and for parallel capacitors. You can add as many values 
as needed. 
Here’s the second: 
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That’s for parallel resistors and inductors, and for series capacitors. Again, you can add as many 1/Valuen’s as 
there are components. 
What those formulas mean is that if you add another resistor or inductor to another resistor or inductor in series, 
the total resistance or inductance will go up. If you add a resistor or inductor in parallel, the total resistance or 
inductance will go down. 
Capacitors – as they often do! – act in exactly the opposite way. If you add a capacitor to another capacitor in 
parallel, the total capacitance goes up. The reason is simple. The capacity of a capacitor depends on several 
things, but one is the size of the plates. To electricity, a capacitor in parallel with another just looks like one 
capacitor with bigger plates. So, this parallel circuit… 



 
…is, electrically speaking, the same as this: 

 
Another factor that affects a capacitor’s capacity is the thickness of the dielectric material between the plates. A 
thinner dielectric increases capacitance. To electricity, two capacitors in series look like a single capacitor with 
a very thick dielectric. 
This series circuit… 

 
…is the electrical equivalent of this: 

 

Example 5.1 
What is the total resistance of circuit consisting of a 100-ohm resistor connected in series with a 500 ohm 
resistor? 
Resistors and inductors connected in series add together. In the addition formula, we’ll substitute R (resistance) 
for Value in the generic formula above. 

 =  +  =   +   =   

 



 
If, instead of resistors, the question was about inductors in series, we’d use exactly the same formula. 

Example 5.2 
What is the total inductance of a circuit consisting of a 100 millihenry inductor connected in parallel with a 
500 millihenry inductor? 
Now we have two inductors in parallel, so we need the other generic formula. We’ll plug in L (inductance) for 
Value. We don’t even need to convert any values, because everything’s in millihenrys already. 
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I think these formulas are one spot the TI-30XS is a real help. If you’re doing these by hand, this is one where 
writing out each step just the way you see it done above really helps keep things clear through all the steps 
needed to get to the solution. (I guess this was why my algebra teacher kept saying, “Show your work!” 
However, that would have involved actually doing some work…) 

Example 5.3 
What is the total capacitance of a circuit consisting of a 100-microfarad capacitor connected in parallel with a 
500-microfarad capacitor? 
Capacitors in parallel add together just like resistors and inductors in series. 

 =  +  =  ࣆ +  ࣆ =  ࣆ 

Example 5.4 
What is the total capacitance of a circuit consisting of a 100 millifarad capacitor connected in series with a 
500 millifarad capacitor? 
For capacitors in series, we use the same generic formula as we use for parallel resistors or inductors. 
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See above for the keystrokes – they’re the same as for Example 5.2. The whole key to these is to take them step-
by-step. You’ll be doing three divisions – two to turn the fractions in the denominator into decimals, then the 
final one to get the final answer. 

The Trick! 
If a question asks you about equal value resistors or inductors in parallel, simply divide the value of one 
component by the number of components. For instance, for three 100-ohm resistors in parallel, divide 100 by 3 
for an answer of 33.3 ohms. The same trick works for capacitors in series. 
Just to prove it works, we’ll do it the long way for three 100-ohm resistors. 
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Yep! It works! 

Practice Questions 
Question # Question Answer 

1 What is the total resistance of two 100 ohm resistors in 
parallel? 

 

2 What is the total capacitance of three 100 millifarad 
capacitors in series? 

 

3 What is the total inductance of a 100 millihenry, a 50 
millihenry, and a 40 millihenry inductor in series? 

 

4 What is the total resistance of a 5000 ohm, a 100 ohm, 
and a 5 ohm resistor in series? 

 

5 What is the total capacitance of a 250 microfarad, a 150 
microfarad, and a 0.07 microfarad capacitor in series? 

 

6 What is the total capacitance of a 250 microfarad, a 150 
microfarad, and a 0.07 microfarad capacitor in parallel? 

 

 

General Exam Questions 
These are all the questions on this topic that might appear on your exam. The question will be worded exactly 
the same as these, and the multiple-choice answers will also be the same, but probably will not be in the same 
A, B, C, D order. Consider this a closed-book exam – do not use any reference materials to complete this 
section. You may use your calculator and pencil or pen and paper. Black out the letter of the correct answer. 
 
G5C04  
What is the total resistance of three 100 ohm resistors in parallel? 
A. 0.30 ohms 
B. 0.33 ohms 
C. 33.3 ohms 
D. 300 ohms 
 
  



G5C05  
If three equal value resistors in series produce 450 ohms, what is the value of each resistor? 
A. 1500 ohms 
B. 90 ohms 
C. 150 ohms 
D. 175 ohms 
G5C08 (D) 
What is the equivalent capacitance of two 5.0 nanofarad capacitors and one 750 picofarad capacitor connected 
in parallel? 
A. 576.9 nanofarads 
B. 1733 picofarads 
C. 3583 picofarads 
D. 10.750 nanofarads 
 
G5C09  
What is the capacitance of three 100 microfarad capacitors connected in series? 
A. 0.30 microfarads 
B. 0.33 microfarads 
C. 33.3 microfarads 
D. 300 microfarads 
 
G5C10  
What is the inductance of three 10 millihenry inductors connected in parallel? 
A. 0.30 henries 
B. 3.3 henries 
C. 3.3 millihenries 
D. 30 millihenries 
 
G5C11 
What is the inductance of a 20 millihenry inductor connected in series with a 50 millihenry inductor? 
A. 0.07 millihenries 
B. 14.3 millihenries 
C. 70 millihenries 
D. 1000 millihenries 
 
  



G5C12  
What is the capacitance of a 20-microfarad capacitor connected in series with a 50 microfarad capacitor? 
A. 0.07 microfarads 
B. 14.3 microfarads 
C. 70 microfarads 
D. 1000 microfarads 
 
G5C15  
What is the total resistance of a 10 ohm, a 20 ohm, and a 50 ohm resistor connected in parallel? 
A. 5.9 ohms 
B. 0.17 ohms 
C. 10000 ohms 
D. 80 ohms 
 
Answers and explanations are at the back of the book. 


