Physics 4B


Conceptual Questions: Gauss’s Law

1. Gauss’s Law would not be valid if 

A. the charge on a particle was always time dependent.

B. Coulomb’s Law was not proportional to 1/r2. 

C. The gravitational force was stronger than the electric force.

2. The electric flux through and any closed surface in a uniform electric field is

A. zero

B. less than zero

C. greater than zero

D. infinity

3. True or False: There is a Gauss’s law type equation for the gravitational force.

4. True or False: If there is no charge within a Gaussian surface, the electric field must be zero.

5. True or False: The flux through a Gaussian surface that encloses a charge does not change as the dimensions of the surface increase.  

6. True or False: Gauss’s Law is only valid for charge distributions that have a high degree of symmetry.

7. True or False: A non-zero electric flux through a Gaussian surface always implies that a charge is enclosed within that surface. 

8. True or False: You cannot use Gauss’s Law to prove that the electric field inside a conductor is zero.

A solid, conducting sphere of radius a carries an excess charge of +7.0µC.  This sphere is located at the center of a hollow, conducting sphere with an inner radius of b and an outer radius of c as shown.  The hollow sphere also carries a total excess charge of +7.0µC. Please answer the following four questions.
[image: image1.wmf]
9. Determine the excess charge on the inner surface of the outer sphere (a distance b from the center of the system.
A. zero

B. -7.0C
     C. +7.0C

D. -14.0C

E. +14.0C

10. Determine the excess charge on the outer surface of the outer sphere (a distance c from the center of the system).
A. Zero
B. -7.0C

C. +7.0C

D. -14.0C

E. +14.0C
11.  Which one of the following figures shows a qualitatively accurate sketch of the electric field lines in and around this system?

[image: image9.bmp]
12. If the outer shell is now grounded, which of the following statements is correct?

A. The charge on the inner surface of the shell is -7.0µC and that on the outer surface is +7.0µC.

B. The charge on the inner surface of the shell is -7.0µC and that on the outer surface is 0.
C. The charge on the both surfaces of the shell is +7.0µC.
D. The charge on the both surfaces of the shell is zero.
13. Consider the spherical conductor shown below. Inside the conductor, there are two cavities separated by a distance r with charges Q1 and Q2 at their centers as shown. A third charge Q3 is a long distance R from the center of the conducting sphere. The forces on Q1 and the sphere are
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B. 
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C. 
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E. 
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14. A very large insulating plane of surface charge density  lies in the xy plane. A second very large insulating plane of surface charge density  makes angle of +90o with the xy plane. Your goal is to calculate the electric field in the region x>0, y>0, and z>0. To accomplish this feat you must

A. apply Gauss’s Law and the superposition principle

B. apply Gauss’s Law and Coulomb’s Law

C. integrate over each charge distribution and apply superposition since the lack of symmetry prohibits you from applying Gauss’s law.

D. Use a method other than those discussed in our course.
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