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Phy2049 – Physics for Engineers and Scientists II
Dr. Bindell

September 26, 2008

EXAMINATION #1
[image: image13.emf]A
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PROBLEM #1
(a) What are the magnitude and direction of the electric field at the center of the square of the figure below in terms of q, a and any other constants that you need. [20]
(b) Suppose that by magic the positive charges in the upper left and the lower right of the diagram suddenly went on vacation to the Planet Mongo. Now what is the Electric Field at the center? [10]
(a) In the center, one of the + charges will cancel one at the other end of the diagonal leaving only one of the +2q charges.  That will produce an electric field at the center of 
[image: image16.png]


 in the direction pointing toward the original +q charge, where 
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 d is the distance from a corner to the center of the square. Note that 
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  The negative charges produce the same field pointing toward the -2q charges. The net electric field is “up” with magnitude 2E cos()=
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(b) What remains is the – charges,  two of which cancel out (symmetry)  so we have a (-q) remaining at the top that produces a field of 
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as before.  The field is toward the -2q corner of the square.

Notice that the x,y components were never requested so you didn’t have to calculate them.
NOTE:   I DID THIS PRETTY QUICKLY .. LET ME KNOW IF YOU SPOT ANY ERRORS.
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PROBLEM #2
 Consider a thin ring of charge of radius a with a total charge Q residing on it as shown in an exaggerated fashion in the figure to the right.  Point P is on the axis of the ring a distance x from the plane of the ring.
(a) What is the linear charge density  along the ring? [10]
(b) What are the x and y components of the electric field at point P? [25]
(a)  is Q/2a. We did this in class a number of times.
(b) Here we use symmetry.  The “y” component, or the component normal to the x axis is zero from symmetry.  Since all of the elements of the ring are the same distance from the axis and all produce the same x-component, we can write:
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No integration was required.

Problem #3

A charged particle is suspended at the center of two concentric spherical shells that are very thin and made of non-conducting material. Figure a shows a cross section. Figure b gives the net flux [image: image7.png]


through a Gaussian sphere centered on the particle, as a function of the radius r of the sphere. The charge on the concentric spheres can be assumed to be uniformly distributed. (The vertical axis is marked in (small) increments of 1.0 [image: image8.png]


105 N·m2/C.)
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(a) What is the charge of the central particle?  [15]
We reviewed this in class. The flux 
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.  For the first part, 
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, the number being taken directly from the graph.  You can do the arithmetic.
 
(b) What is the net charge of shell A?  [5]
 
(c) What is the net charge of shell B?  [5]

Both (c) and (d) are the same but you have to remember to subtract the other charges inside the respective radii because q is the entire charge inside the Gaussian surface but the question asks for the charge on each shell.
PROBLEM #4
The electrons in a particle beam have a kinetic energy K.  What are the magnitude and direction of the Electric Field that will stop these electrons in a distance d?  [10]

We did this in class as well.  Three times!  K=Ed.  Solve for E (conservation of energy).  The Field is in the direction that the electrons are moving because the charge is negative.  This was a giveaway!
� EMBED Equation.3 ���
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