Physics 4B


Conceptual Questions: Capacitance

1. A capacitor with charge Q has a dielectric of thickness d and dielectric constant k placed in the middle of it. The separation between plates is 3d and the area of the plates is A. 
a. What is the E-field in region 1?

b. What is the E-field in region 2?

c. What is the E-field in region 3?

d. Plot the E-field as a function of distance from the top plate.

e. What is the potential difference from the plate to the dielectric in region 1?

f. What is the potential difference from the plate to the dielectric in region 2?

g. What is the potential difference dielectric to the bottom plate in region 3?

h. What is the potential difference between the plates?

i. What is the capacitance of the system?

j. The answer to the previous question is independent of the location of the dielectric within the capacitor. Why is this true?

k. Suppose that the dielectric was inserted after the plates were charged. Assuming the charge Q remained constant, what happened to the capacitance, potential difference, and energy stored in the capacitor after the dielectric was inserted into the capacitor? Calculate the change in the energy stored by the capacitor.
d





3d





2





3





-Q





Q








1














PAGE  
1

