Calculating Resistance
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Resistance

What factors affect the resistance of a wire?
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https://phet.colorado.edu/sims/html/resistance-in-a-wire/latest/resistance-in-a-wire_all.html
https://phet.colorado.edu/sims/html/resistance-in-a-wire/latest/resistance-in-a-wire_all.html
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Resistance

Imagine that you are testing the resistance of a straw while drinking a milkshake...
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Calculating Resistance
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Resistivity

Resistivity p changes
depending on the
material used.

e (Ohmmzo"q
Silver 164 x10®
Copper 1.72x 108
Aluminum 2.83x10%
Tungsten 550% 10®
Nickel 7.80x 108
Iron 120x10%
Constantan 49.0x 10
Nichrome |I 110x 108




Resistivity — Try This #1

Conductor Material (Ohm mi‘ b 'I@t, 20°C)
Silver 164 %108
Copper 1.72x10%
Aluminum 283x 108
Tungsten 550x 108
Nickel 7.80x 108
Iron 120x10%
Constantan 490x 108
Nichrome |l 110x 108
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Resistivity — Try This #2

A current of 4 A flowed through a 75 m length of metal alloy
wire of area 2.4 mm? when a p.d. of 12 V was applied across
its ends. What was the resistivity of the alloy?




Graphing Ohm's Law

Linear Relationship
means that our
component Is
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Potential Difference / V



Graphing Ohm'’s Law

Many/most electrical resistors don't follow Ohm'’s

Law all of the time... For example, incandescent light | E}Z
bulbs have much more resistance as they heat up é

A\ Resistance increases at
higher temperature
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Graphing Ohm'’s Law

Find V and R for the resistors X and Y when the current is 2A
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Series and Parallel

Series
O=0=0=0=0=0=0=0=0=0=0=0 R; =0 R, FO=0=0=0=0=0=0=0=0=0=0=0

Parallel
-
R
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Straw “Resistor”

A good physical model for current travelling
through resistors is blowing through a straw.

3 resistors
()

3 resistors
in parallel




Combining Resistors




Compare these Combos...

Which example has the lowest overall resistance?
Assume that every resistor is the same.
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Combining Resistors | Series

When combining resistors in

series, the resistances are simply | Regtqr = R1 + Ry + -+
added up as if they were one
large resistor
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Combining Resistors | Parallel

When combining resistors in parallel,
the overall resistance decreases to
produce a smaller equivalent resistance
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Combining Resistors — Try This

wPp{ 40 fed 60 fud 8O fupm _
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Equivalent Resistance
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Try This | Equivalent Resistance
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This could be bigger...
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Lesson Takeaways
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