PHYS 241-1 Test 1 Key 2/3/12
p. 1
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First make a sketch showing the electric fields at the origin that are due to the source charges.

(See Figure 1.)
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Components of the resultant electric field:
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b.
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c.
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Continued on the other side
2.  



Flux through S
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From symmetry E is directed radially away from the line of charge and has a constant magnitude over the lateral side of S (side 3).

Over the sides 1 and 2 of S E and dA are perpendicular:  
[image: image9.wmf]12

0;    0

dd

×=×=

òò

EAEA

.

Over side 3 of S E and dA are parallel and E has constant magnitude E: 
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Gauss' Law: 
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This agrees with the result we found using integration techniques from calculus.

3.   a.
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3. (continued)

b.
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Because of symmetry the y-components of (E cancel. (This can also be shown by direct calculation.)


Hence the resultant electric field points in the +x direction and has the magnitude given above.
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Figure 1
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Infinite line of charge with uniform linear charge density (.





Gaussian surface S in the form of a right circular cylinder of radius r and length L coaxial with the line of charge.
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From symmetry the electric field is directed radially away from the line of charge.
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Figure 2
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Charge (q lies in      this interval.





Uniform charge per unit length (.





Figure 3
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