Problem Set 2 — With Solutions
Question 1 (1 point)

Draw the electric field lines and equipotential lines for an electric dipole.

Question 2 (3 points)

A rod sits horizontally along the x-axis with a continuous uniform charge distribution such that
the linear charge density A is 0.025 C/m, with one end of the rod at the origin and the other end
of the rod at x = 0.35m. Find the electric potential at the point on the x-axis where x = 0.45 m
given that the potential an infinite distance from the rod is defined as being equal to zero.
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Question 3 (3 points)

In a Millikan Oil-Drop type experiment, oil drops with an excess charge of two electrons are
suspended between the two plates. If the mass of the oil drop is one million times the mass of the
proton, and the plates are 2.5 cm apart, what is the voltage of the upper plate relative to that of
the lower plate? Assume a uniform field between the two plates.

When a drop of oil is suspended using a force diagram you can find that F; = F,.
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Question 4 (3 points)

Two parallel plate capacitors are labeled A and B. Capacitor A is filled with air and has an area
of 15x10°*m? and a separation between the plates of 1.3 mm. Capacitor B is filled with mylar and
has an area of 7.5x10°m? and a separation between the plates of 0.2 mm. What is the total
capacitance of A and B if they are combined in series? What is the total capacitance of A and B
if they are combined in parallel? If they are combined in parallel and a voltage of 8.5 V is
applied across them how much energy will they store?
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paraitet = Ca + Cp = 0.102nF + 1.06nF = 1.16nF

E = CparauelV? = (1.16nF)(8.5V)? = 4.2 x 1078/



