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1) Two identical, non-conducting rods of leogth L and linear charge density A are placed paxis
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© la) (15 paints) Fiod the (vector) electric fleld for points aloag the positive r-axis.
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‘This cylinder is, in turn, ded by a conxial cy ing shell that fills the region from r =g
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conductar carries an electric charge equal to —Q/2.

® 2a) (15 points) Find the (vector) electric field for all values of r. For this part and all that follow, you
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o 1b) (5 pointa) Under what conditions would you expect & point charge ¢, relessed at rest on the
£-axia, Lo undergo sumple harmonsc motion about the ongin?
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@ 2b) (10 points)  Find the electric potential at all values of 7 if the potential at r = 2a is equal to Vg.
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# e 3c) (6 points) Interpret the two terms. It may be useful to sketch the corresponding charge distribu-
tion for each. Overlsp those sketches into a third sketch and see if you can make sense of what you're
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3) A point charge g is placed on the z-axis, a distance a from the origin. Point P is located in the x,y-plane

B Nok C_\Aange Anath
a distance r from the origin, along a line rotated clockwise from the z-axis by an angle 6. 3 Vﬁ
® 3a) (5 points) Find the (exact) electric potential at point P.
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e 3d) (10 points)  Still out at r 3 a, find the z-, y- and z-components of the electric field vector.
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® 3b) (10 points) Use Taylor’s theorem (to first order) to approximate the potential in the limit r > a. @ > “csne
You should have two terms.
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