
Resistance
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What is resistance?
Resistance is opposition to the flow of electric 
current.  Insulators have a high resistance, conductors 
have a low resistance.

• When electric current flows through something with 
resistance, it loses energy (a bit like how water flowing 
through a partially blocked pipe will lose pressure).

• This energy is often turned into heat, but can also be 
light, sound, mechanical energy etc.  This is how we can 
do useful things with electricity.
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Measuring resistance...
We measure the resistance of something by how 
much energy it loses per coulomb of charge (ie. 
voltage change), per amp of current:

R =
V

I

The units of resistance are J.s.C-2. which we call Ohms 
(Ω).   You may be familiar with this equation already.
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Georg Simon 
Ohm
(1789-1854)

A German physicist who began 
experimenting with Volta’s 
recently invented battery. 

He discovered the relationship 
between current and voltage 

which was named “Ohm’s Law”. http://en.wikipedia.org/wiki/File:Ohm3.gif
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What effects resistance?
• The type of material it is made from (eg. 

copper, plastic, wood etc).  Some have high 
resistances, others low.

• The length of the object.  The further the current 
has to travel through it, the higher the resistance.

• The cross-sectional area of the object.  The 
thinner the object, the higher the resistance.

• The temperature of the object - higher 
temperatures mean higher resistances.
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Resistors in series

If you have multiple resistors connected in series, 
the total resistance can be calculated by simply 
adding the resistances.

RTotal = R1 + R2 + R3 + ...
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Questions
1. I have a 2Ω resistor and a 6Ω resistor connected in 

series.  Draw a diagram to represent this circuit, and 
calculate the total resistance.

2. How many 4Ω resistors will need to be connected in 
series before a total resistance of 36Ω is achieved?

3. If I connect n resistors in series, what is the total 
resistance if each resistor is 10Ω.
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Resistors in parallel

If you have multiple resistors connected in parallel, 
the total resistance can be calculated by a slightly 
more complex equation:

1
RTotal

=
1

R1
+

1
R2

+
1

R3
...
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Questions

1. Three resistors are connected in parallel.  If they 
have resistances of 8Ω,6Ω and 4Ω, what is the total 
resistance?

2. If the resistors are 2Ω, 2Ω, 4Ω, what is the total 
resistance?

3. How many 16Ω resistors need to be connected in 
parallel to make a total resistance of 4Ω?
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