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Potential

1. A proton (mass mp = 1.67 × 10−27 kg) is accelerated from rest to a final speed
of 1000 km/s by an electrostatic potential difference ∆V . Find the magnitude of
∆V .

2. 3 charges and the observation point form a rhombus with side a , as in the figure
below. The charges are q1 = 4Q (top), q2 = 3Q (left), q3 = −2Q (bottom) and
the observation point (dot) is on the right.
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(a) find potential at the observation point in terms of Q and a

(b) do calculations for Q = 2µC and a = 2mm

3. A conducting ellipsoid is made of solid metal. The longest axis of the ellipsoid is
70 cm. The ellipsoid is charged so that it’s surface is at potential V = 700 V olt.

(a) find the electric field E inside the ellipsoid

(b) find the potential V inside the ellipsoid

(c) the same questions if the conducting ellipsoid is hollow inside



2

4. The distance between electrodes in the spark plugs of a gasoline engine is 0.06
cm. In order to produce an electric spark in a gasoline-air mixture, the electric
field must reach a value of 3 × 106 V/m. What minimum voltage must be sup-
plied by the ignition circuit to create the electric spark? (Assume the field as
approximately uniform.)

5. The uniform surface charge density on a disk is σ = 20µC/m2. The radius R of
the disk is 4.0 m. Find the approximate potential at a large distance d = 1000m.

6. In the figure below a plastic rod of length L = 1 m is carrying a non-constant
linear charge density λ = αx with α = 0.25C/m2. The rod is lying on the x axis
with its left end at the origin. Find the electric potential (in volts) at a point
H = 1.0m from the left end of the rod along the y axis.

dV

H

L0

r

dx
x

7. the same, with the observation point on the x axis with D = 9 cm and λ =
const = 1µC/m.
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