Physics 4B


Conceptual Questions: Electrical Potential

1. An electron is moving to the right in an electric field that points to the left.  The work done by the field after the electron travels a certain distance to the right is,

A. greater than zero

B. equal to zero 

C. less than zero

2. The change in potential energy of the electron above is

A. greater than zero

B. equal to zero 

C. less than zero

3. The electron above undergoes a change in electrical potential that is

A. greater than zero

B. equal to zero 

C. less than zero

4. As a result the kinetic energy of the above electron 

A. increases
B. decreases
C. remains the same
5. Two positive charges are a distance r1 apart. The separation of the charges is changed from r1 to r2, where r2>r1. As a result the work done by the applied force on the system in changing the separation of the charges is

A. greater than zero

B. equal to zero 

C. less than zero

6. As a result, the potential energy of the system in the previous question

A. increases
B. decreases

C. remains the same

7. If an external force positive does work on a conservative system, then the potential energy of the system

A. increases

B. decreases

C. remains the same

8. An electron is pushed into an electric field where it acquires a 1.0V electrical potential. Suppose now that two electrons are pushed through the same distance into the same electric field. The electrical potential of each of the two electrons is

A. 0.25V

B. 0.50V

C. 1.0V

D. 2.0V

E. 4.0V


9. Two spherical conductors have a total charge Q. The radii of the spheres are c and d, where c>d. Which sphere has the higher potential?

A. The sphere of radius c

B. The sphere of radius d

C. Both have the same potential

10. A non-uniform electric field is being represented below by electric field lines. Six points in this region are identified in this diagram. Rank the electric potential of the marked points from greatest to least (please indicate any ties).
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11. We have a large region of space that has a uniform electric field in the +x direction (•). At the point (0,0) m, the electric field is 30 i N/C and the electric potential is 100 volts. Rank the points specified below on the basis of the change in the electric potential energy of a single negative charge of -5 C that is moved from the origin (0,0) to these particular points. That is, put first the point that will involve the largest change in electric potential energy as the charge is moved from (0,0) to that point, and put last the point that will involve the smallest change in electric potential energy as the charge is moved from (0,0) to that point. Note that the some of these changes may be negative and that  -5< 2.

A: (0, 6) m B: (0, 3) m C: (-3, 6) m D: (3, 6) m E: (3,3) m F: (6, 6) m
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Shown below are two hollow spheres made of an electrically conducting material such as copper. On these spheres there is a different charge on each, as given in the figure, which is distributed evenly over the sphere. Each figure or sphere is independent of the others (they do not affect each other). Consider the electrical potential at the following points the basis of the electric potential at the following points: A and D, which are inside the sphere at the center of the spheres; B and E, which are inside the sphere at a distance of R/2 from the center of the spheres; and C and F, which are outside the sphere at a distance of 3R/2 from the center of the spheres.
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12. Which of the following is true regarding the electrical potential of these systems?

A. The electrical potential at A is greater than the electrical potential at D.

B. The electrical potential at C is same at the electrical potential at F.

C. The electrical potential at B is the same as the electrical potential at E.

D. The electrical potential at A, B, D, and E are the same since they are inside the conductor.

E. The electrical potential at E is greater than the electrical potential at F.

F. The electrical potential at A is greater than the electrical potential at B. 

13. Two spherical conductors of radii c and d (where c>d) and charge QC and QD are connected together with a wire. Which of the following is not true reqarding the spheres when they reach equilibrium? Assume the separation of the spheres is large.

A. The electrical potential of each sphere is the same.

B. The charge gained or lost be sphere c equal the charge lost or gained by sphere d.

C. The electric field at the surface of each sphere is the same.

D. None of the above
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