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POTENTIAL ENERGY AND POTENTIAL DIFFERENCE

PROBLEM

SOLUTION

Electrical Energy and Current

Probliem A

As a charge moves 39.0 cm in the dlrectlon of a uniform electric field, its

potential energy changes by —1.86 x 10 3 J. The magnitude of the electric
field is 177 N/C. Find the potential difference between the starting position
and final position of the charge. What is the charge on the moving particle?

Given: APE,jpuiric=—1.86x107]  d=0.390 m
E=177N/C
Unknown: AV=2? q=2

The potential difference is the magnitude of E times the displacement.

AV =-Ed =—(177 N/C)(0.390 m)

AV ==-69.0V

Use the equation for the change in electrical potential energy.
APE octric=—qEd

Rearrange to solve for g, and insert values.

gy 1 s RO G =L 1077)
1 Ed (177 N/C)(0.390 m)

g=2.69%107 C

ADDITIONAL PRACTICE

1. What is the potential difference between a point 0.48 mm from a
charge of 2.9 nC and a point at infinity?

2. The potential energy of an electron (g=-1.6 X 107 C) increases
by 3.3 x 107'° J when it moves 3.5 cm parallel to a uniform electric
field. What is the magnitude of the electric field through which the
electron passes?

3. A charged particle gains 3.1 X 1072 J of potential energy when it moves
4.7 cm through a uniform electric field. The potential difference across
this distance is =73 V.

a. What is the magnitude of the electric field?
b. What is the magnitude of the charge on the particle?
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4. A charged particle moves through a distance of 9.35 m parallel to a
uniform electric field. The electrical potential energy of the particle
increases by 3.17 x 1071% J as it moves. The electric field has a magni-
tude of 1.25 x 10° N/C.

a. What is the charge on the particle?
b. What is the potential difference between the starting and
final positions?

5. There is an electric field close to the surface of Earth. This field points
toward the surface and has a magnitude of about 1.5 x 102 N/C. A
charge moves perpendicularly toward the surface of Earth through a
distance of 439 m, the height of the Sears Tower in Chicago, Illinois.
During this trip, the electric potential energy of the charge decreases
by 3.7 x (i ].

a. What is the charge on the moving particle?
b. What is the potential difference between the top of the
Sears Tower and the ground?
€. What is the electric potential of the charge at its final position?

6. Two parallel plates are separated by a distance of 0.077 cm. Between the
plates is a uniform electric field having a magnitude of 6.5 x 10> N/C.
What is the magnitude of the potential difference between the plates?

7. Aproton (g=1.6x% 107 C) moves 3.75 m in the direction of a uni-
form electric field having a field strength of 383 N/C.
a. What is the magnitude of the potential difference between
the initial and final positions of the proton?
b. What is the change in the electrical potential energy of
the proton?

8. A negative ion (q=—4.8 x 107'° C) moves 0.63 cm through a uniform
electric field in a direction opposite to the direction of the field. The
magnitude of the electric field is 279 volts per meter.

a. What is the change in the electrical potential energy of the ion?
b. What is the electric potential at the final position of the ion?
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