Physics 200






Name: _______________________________

Simulation:  Electric Field Hockey

Search for the Phet simulation: Electric Field Hockey.  Download and run the program.  Turn on the field.  Add some positive or negative charges and see how the positive puck moves.

1.  What does a positive charge do when it passes over a field arrow that is pointing the same direction as the charge’s motion?

2.  How can you cause the positive puck to decelerate?

3.  This simulation represents electric field with arrows, rather than lines.


a.  How do traditional electric field line drawings indicate a strong electric field?


b.  How does this simulation indicate a strong electric field?

4.  Enable “trace.”  When you set up a complicated array of charges on the hockey rink, the arrows seem to point out a path for the positive charge.  In the beginning, the charge follows the path, but then it veers off.  Why does it veer off?

5.  Try level 2 until you score a goal.  How many tries did it take?
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Practice – 18.4 Electric Field

1.  What is the magnitude and direction of an electric field that exerts a 2.00 x 10-5 N upward force on a –1.75 μC charge?
2. What is the magnitude and direction of the force exerted on a 3.50 μC charge by a 250 N/C electric field that points due east?
3.  Calculate the magnitude of the electric field 2.00 m from a point charge of 5.00 mC (such as found on the terminal of a Van de Graaff).
4.  What magnitude point charge creates a 10,000 N/C electric field at a distance of 0.250 m? 
5.  Calculate the initial (from rest) acceleration of a proton in a 5.00 x 106 N/C electric field.  mp = 1.67 x 10-27 kg 

Solutions:

1.  11.4 N/C  downward

2.  8.75 x 10-4 N  east

3.  1.12 x 107 N/C

4.  6.95 x 10-8 C


5.  4.79 x 1014 m/s2
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Practice – 18.5 Electric Field Lines:  Multiple Charges
1.  A.  Sketch the electric field lines near a point charge +q.
     B.  Do the same for a point charge -3.00q.
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2.  A. In what direction does the electric field point at Point P?
     B.  If d = 1.00 m, -q = -4.00 C  and the distance from Point P to the x-axis is 1.00 m, what is the magnitude of the electric field at Point P?

3.  Three arrangements of electric field lines are shown below.  In each arrangement, a proton is released from rest at point A and is then accelerated through point B by the electric field.  Points A and B have equal separations in the three arrangements.  Rank the arrangements according to the linear momentum of the proton at point B, greatest first?


4.  The electric field lines on the left have twice the separation of those on the right.  


A.  If the magnitude of the field at A is 40.0 N/C, what is the magnitude of the force on a proton at A? 

B.  What is the magnitude of the field at B?
5.  The nucleus of a plutonium-239 atom contains 94 protons. Assume that the nucleus is a sphere with radius 6.64 fm (1 fm = 10-15 m) and with the charge of the protons uniformly spread through the sphere. At the nucleus surface, what are the magnitude and direction (radially inward or outward) of the electric field produced by the protons?

6.  What is the magnitude of a point charge whose electric field 50.0 cm away has the magnitude 2.00 N/C?

Solutions:

2. A.  downward          B.  2.54 x 104 N/C 

3.  a, b, c

4. A. 6.40 x 10-18 N      B.  20.0 N/C

5.  3.07 x 1021 N/C, radially outward

6.  5.56 x 10-11 C
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