PHYSICS 211
Quiz I
TIME: 60 minutes

February 27, 2013

DO NOT OPEN THIS EXAM BEFORE YOU ARE TOLD TO BEGIN

NAME
ID Number

Grading

1(35)
2 (15)
3 (15)
4(15)
5 (20)

TOTAL

1 Score:
[1 Check if solution is continued on the back.



1- (35) Consider a sheet of a conducting metal charged negatively with a charge
density -o. The thickness of the sheet is d and its area is A with A >>d in a way that
the sheet can be considered as infinitely wide.

a) (5) The figure above illustrates a cut through this object. Illustrate and
explain briefly how the charges are distributed in this sheet.
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b) (15) Show that the electric field magnitude at a distance x>d from the object
surface is E=c/g,.
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Score:

[] Check if solution is continued on the back.



¢) (5) What is the electric field direction and amplitude at a distance O<x<d?
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d) Another identical conductor charged positively with +c is placed ata
distance D as shown below.

e (3) Determine the electric field magnitude and direction at x<0 / /
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e (3) Determine the electric field at d<x<D
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o (4) What is the potential different between the two plates?

We hawe We elechur j}of&\’/b( =

3 Score:
[1 Check if solution is continued on the back.



2- (15) For an object charged with a total charge O with an arbitrary shape we have seen that

the electric field is given by E= k, I —-F . Demonstrate how this equatlon was obtained.
Object
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3- (15) What is the total electric flux across a sphere with radius 7 that is greater than an
arbitrary charged object?
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4-(15) Consider the configuration shown below, with a positive charge Qp at position xo= 0
and another positive charge Q, at position x, along the x-axis.
At which position x, could a third charge posﬁx% , be added, such that the O, does not
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1 Check if solution is continued on the back.
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5- (20) The x axis is the symmetry axis of a stationary uniformly charged ring of radius R and
charge Q. A point charge Q’ of mass M is located initially at the center of the ring.
a) Determine the potential at the center of the ring
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b) When the charge O’ is displaced slightly, the point charge accelerates along the x
axis to infinity. Determine the ultimate speed of the point charge.
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Score:
[ Check if solution is continued on the back.



