PHYS 241-1  Test 2 Key  2/17/12
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(Note that the charge on the capacitor remains the same. Why?)

2. a.
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Continued on the other side
3. 
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b.


Move both the ring and the dipole to infinity. Bring in the ring and place it in its former position. Since the ring sits in no external electric potential, the electric potential energy of the system (so far) is zero. (Note that we are ignoring the internal electric potential energies of both the ring and the dipole, since these objects are already assembled and we are not rearranging their internal structures.) Next bring in the dipole. The dipole sits in the electric field of the ring along the axis of the ring. (See the figure. The charge on the ring is assumed to be positive.) The electric potential energy of the dipole (and the electric potential energy of the system) is
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Extra Credit

c.


Move both the ring and the dipole to infinity. Bring in the dipole and place it in its former position. Since the dipole sits in no external electric potential, the electric potential energy of the system (so far) is zero. Next bring in the ring. Each charge element dq of the ring sits in the potential set up by the electric dipole. (See the figure at the right.) This potential is given by
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Both C3 and C12 carry charge qeq. (Why?)
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There is a potential drop of 100 V 


across both C1 and C2. (Why?)
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Ring with charge q.
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Ring with charge q.
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