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PH 112 Electric Potential Worksheet 2.   January 26, 2005          Name _________________________

      U12 = kq1q2/r12,    Vq = kq/r      k = 9x109 N-m2/C2 .            Box # ___________

       (V = -Ex (x - Ey (y - Ez (z = - E ((l = -E dl cos (
Calculate the total potential energy in J of the collection of charges shown in the sketch.

(This is the total external work needed to assemble the charges, bringing each in from infinity.)

Each charge has a magnitude of 1 (C.
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Calculate the electric potential at point B due to the three charges in a line (but not including the charge at point A).

Calculate the work done by electrical forces (from the three charges in a line) when the +1 (C charge moves from point A to point B. (This is the negative change in PE of the charge being moved.)

The sketch shows a uniform electric field E = i 280 V/m + j 160 V/m .

The distance ab = 1.4 m and the distance bc is 0.8 m.
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Calculate Va-Vb
Calculate Va-Vc
A static (no current) conductor (like copper) carries a net charge Q .

Does the potential vary from point to point in the conductor?    Yes _____    No _______

Give a reason for your answer. This answer should have to

to with the electric field inside the conductor

The following integral gives the potential at point p due to a uniformly charged rod, whose total charge is + 24 (C .    [Note that the sketch is not to scale!]

Vp = k (8 (C/m) 4m(7m   dr/r  .

How far is point p from the near end of the rod?
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The sketch above shows six equipotential curves for three charges. The curves 1-6 are spaced 10V apart.

(V6-V5) = -10V, etc.   

a) At which point is the electric field magnitude greatest ?        a      b      c      d     e      f 

b) Assume the spacing between parallel dotted lines is 1.0 cm and estimate the electric field components at point P, where curve 4 crosses an electric field line.  Take the x-axis positive to the right and the y-axis positive upward.

Ex ( 

Ey (

Explain why electric field lines must be perpendicular to equipotential surfaces. (One way is to say what would be wrong if an elecrtric field line were to be at an angle to an equipotential surface.)

