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Extra Credit Written HW
DUE 10/24/16

Write out a detailed solution for EACH of the following four 
from Exam 2.  IF YOU GOT ANY of these problems correct, you 
do not have to redo — please indicate this in your write-up and 

include your exam paper (or copy) when you turn it in.

5 pts each, total 20 possible extra credit points



EC Q1. An electron and a proton are sent with identical initial 
velocities, v0, into a region containing a uniform electric field, E.  
Which of the following diagrams correctly shows the trajectories of the 
particles? 

Choices are different for TestID AA and BB



Choices are different for TestID AA and BB

EC Q2



Choices are different for TestID AA and BB

EC Q3



Choices are different for TestID AA and BB

EC Q4
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Current
• A current is any motion of 

charge from one region to 
another. 
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Direction of current flow
• A current can be produced by positive or negative charge 

flow. 

• Conventional current is treated as a flow of positive charges. 

• In a metallic conductor, the moving charges are electrons — 
but the current still points in the direction positive charges 
would flow.
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Current density
• We can define a vector current density that includes the 

direction of the drift velocity: 

• The vector current density is always in the same direction as 
the electric field, no matter what the signs of the charge 
carriers are. 
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Resistivity
• The resistivity of a material is the ratio of the electric field in 

the material to the current density it causes:  

• The conductivity is the reciprocal of the resistivity.  

• The next slide shows the resistivity of various types of 
materials.
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Resistivities at room temperature (20°C)

Substance ρ (Ω · m) 

Copper 1.72 ×10−8

Gold 2.44 ×10−8

Lead 22 ×10−8

Pure carbon (graphite) 3.5 ×10−5

Glass 1010 – 1014

Teflon >1013

Wood 108 – 1011

Conductors

Insulators

Semiconductor:







Caveats 
• The resistivity of materials 

in general depends on 
temperature. 

• Not all materials are ohmic. 
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COMING Soon! Ch. 26 Pre-class —  resistor networks


