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Definition of Current
Units: ampere 

1 A = 1 C/s

Total current in

11 A

Total current out

- 3 A = 8 A

8 A
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Current in a Circuit
qWhat is the current in the wire marked i in 

the figure below?

Total current in

11 A

Total current out

- 3 A = 8 A

8 A
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Current At Junctions
qWhat is the current in all of the wire 

sections that are not marked?

8 A

2 A
5 A 3 A

6 A
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Current Density
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Drift Speed
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1.5 V
battery

Signal travels throughthe wire at the speed of light

Thermal motions
of electrons—no

net drift.Electrons drift
in direction
opposite to i

Current
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Drift Speed
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ne is carrier charge density r

+e means J and vd in same direction
-e means J and vd in opposite directions
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Resistance
q Resistance is defined to be            .  That is, we apply a voltage V, and ask 

how much current i results.              This is called Ohm�s Law.
q If we apply the voltage to a conducting wire, the current will be very large 

so R is small.

i
VR =

+

_

1.5 V
batteryi

i large, so
R small

wire

q If we apply the voltage to a less conducting material, such as glass, the 
current will be tiny so R is very large.

i

i small, so
R large

glass
filament

q The unit of resistance is the ohm, W. 
(Greek letter omega.)

1 ohm = 1 W = 1 volt per ampere = 1 V/A

RV Circuit
Diagram

Resistor


