
Debunking The Pretty Picture Myth:  Teaching Basic Physics
Using Color Maps



Exercise 2.1  Three charges q of the same sign and
magnitude exist at the corners of an equilateral
triangle.  Make a map of the electric potential.  Find the
places where the electric field will be zero.  Hint: there
is more than one place.



Exercise 2.4   Find the minimum number of charges
of opposite charge that will trap a puck in a stable orbit.
Make a map of the electric potential for this
arrangement of charge and draw the orbit on the map.
How is this case different than the last case using only
similarly signed charges?

Excercise 2.2  Use a charge with the same sign as
the puck to shoot the puck toward a charge of the
opposite sign of the puck such that the puck passes
near the charge, but does not hit it.  What are the
characteristics of the trajectory?  Make a map of the
electric potential.  How do the features of the electric
potential cause the particle to follow this path?

Exercise 3.1  Use "SilverHammer" to make a
contour plot the magnetic field for a point particle
moving with a constant velocity.  Use the Biot-Savart
law to find the direction of the magnetic field and then
sketch the magnetic field lines.  Where is the magnetic
field strongest?  Where is it zero?

Exercise 2.3  Place a charge of the same sign as the
puck on each corner of a square.  Describe the region
where the puck can be placed such that it is trapped
within the square in a stable orbit.  Make a map of the
electric potential for the four charges.  What
characteristics of the map help you determine the
region that traps the puck?



Exercise 3.2   Compare the superposition effects of
the magnetic fields from multiple charged particles.
Place two like charged particles side by side.  Describe
the fields when the particles are moving along parallel
paths.  Describe the fields when the particles are
moving along perpendicular paths, and finally,
describe the magnetic field when the particles move
along anti-parallel paths (parallel but in the opposite
direction).  Where do the fields add constructively.
Where do the fields add destructively.

Exercise 3.3   Place 5 identical particles in a line. Give
each the same velocity directed along the line.  Make a
contour map of the magnetic field.  Discuss the
superposition of the magnetic fields.  Where is the
magnetic field strong, where is it weak?  Are the
directions of the field the same on both sides of the
line?



Biographical Sketch

Rodney W. Cole

Plate-1
2-D Map of a Supersonic fluid
jet, Michael Norman, NCSA



Plate-2 Experimental data on a gas jet (Stanford)
(a) 2-D map,  (b) Volume display using slices.
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Plate 3-Electrostatic potential for like charges at the vertices of a triangle.
(a) Contour map.   (b)  Pseudo-height map.
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Plate 4-Electrostatic potential for a negatively charged point particle.
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Plate 5-Magnetic field for a moving point charge.
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Plate 6- Super position of
magnetic fields for two like
point charges moving
(a) parallel, (b) perpendicular
(c) anti-parallel.

(c)
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Plate 7- Magnetic field from a line of moving particles.

E 5

Plate 8-Radiated electric
field from an accelerating
point particle.
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Plate 9-Smoke rendering of (a) water molecule, (b) Na-Cl lattice.
Scott Johnson, University of California, Davis.


