Physics 4B


Name_________________

Gauss’s Law Worksheet

The following assignment is due at the beginning of our next lecture. 

A large non-conducting slab of area A and thickness d has a uniform charge density . Assume the origin is at the center of the slab (drawing is not to scale).

a. Gaussian surface 1 (pillbox) is located such that its right face passes through the center of the slab. What’s the purpose of placing the right face of pillbox 1 through the center of the slab? Apply Gauss’s Law to pillbox 1 and write the expression that relates the field to the left of the slab and at the center of the slab to the total charge enclosed inside it. 
b. Gaussian surface 2 (pillbox) is located such that its left face passes through the center of the slab. Apply Gauss’s Law to Gaussian surface 2 (pillbox) and write the expression that relates the field to the right of the slab and at the center of the slab to the total charge enclosed inside it. 

c. Apply Gauss’s Law to Gaussian surface 3 (whose left face is a distance x from the center of the slab) and write the expression that relates the field to the right of the slab and inside the slab to the total charge enclosed inside the box.

d. Use the results from parts a-c to determine the electric field everywhere. 
e. Now suppose there is a large thin plate of uniform charge density  on the left side of the slab. What is the electric field (everywhere) due to this system? Hint: you don’t need to apply Gauss’s Law again; just use the principle of linear superposition.
Note: The electric field outside the slab will have the same value whether the plate is to the right or the left of the slab since the field produced by it is uniform. 
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