Physics 1B

MIDTERM 2 - July 18, 2016

The exam lasts 60 minutes. You may consult both sides of a single 3" x 5” notecard, otherwise
the exam is closed book and closed notes. A graphing calculator is allowed.

Show all your work in order to receive credit for your answer! Include any supporting dia-
grams and calculations. Give units and appropriate significant figures for numerical answers,
show the magnitude and direction of vectors, and clearly indicate your final answers.

Do not begin the exam until everyone is instructed to do so. Your signature below indicates
your adherence to the University’s policies of academic integrity.
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1. A very wide slab of charge has thickness b &d'is filled with charge of uniform density p.
The plane z = 0 is at the center of the slab, as in the figure.

Find the magnitude and direction of the electric field vector E at points located:
(a.) (10) outside the slab (|z| > b/2); 2
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(b.) (10) inside the slab (|z| < b/2).
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L LA
A conducting layer of constant thic{(f{éss a is now deposited on top of the slab. If the
conductor is neutral, find

(c.) (10) the charge densities on the surfaces (top and bottom planes) of the conductor.
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2. Charge Q) is arranged into a uniform ring WN ote t e shape is a circle or
ring, not a disc. In the figure, the point P is Tocated on the axis of the ring, the z axis,
with z > 0.

Answer below in terms of the given quantities Q and a.
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(a.) (10) Find an expression for the electric potential (voltage) at point P, where the
potential is chosen to be zero at infinity. D= X 5= 2TAA
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3. An isolated conducting sphere of radius 1.50 m is charged to a voltage of 1.00 xé_{}i}\/
(the reference point is at infinity).

(a.) (10) What is the total charge on the sphere?

A second conducting sphere of radius 0.125 m and zero net charge is placed very far
from the first. The spheres are now connected to each other with a fine conducting
wire.

(b.) (10) How much charge flows through the wire when the spheres are connected?
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hat is the electric field strength just outside
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