
Current and 
Resistance





Let’s do it for the protons and the electrons



Electron’s flow towards the positive end, proton’s to the 
negative end



Current

Ok, somewhat silly 

The electrons do the moving, but we 
pretend the current is in the direction of 
the protons 

I is the symbol for current, its units are 
amperes (A) or Coulombs/second



flash light = .5A 
Vacuum Cleaner = 10A



Current density and 
drift speed



Example



Reading Question 28.2 

Current is defined 
by the rate of 
imaginary positive 
particles passing 
through a section of 
wire.  The SI unit for 
current is the 
ampere, what is an 
ampere equivalent 
to? 

a.  C / eV 
b.  J / C s 
c.  J / eV 
d.  C / s 
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Resistivity and Conductivity

collisions

first, gravity
Then electrical field

but J=nqvd



conductivity

Resistance - 1 V/A = 1 ohm = 1 

Higher conductivity, lower resistivity

Resistivity



Resistance
For a constant electrical field (see derivation in book)

Examples, change configuration, change temperature
Reference  temperature is 20 degrees celsius





Ohm’s Law
The potential dropped as a current crosses a 
resistor is 

Circuit diagram, water analogy





Power in a circuit

Using Ohm’s Law



Example with 
kilowatt hours


