Homework Set 23 Extra Credit
PH 112 – 10
Q1.	Atomic nuclei are made of protons and neutrons.  This shows that there must be another kind of interaction (non-contact force) in addition to gravitational and electric forces.  Explain.
For the following problems, derive the needed model (equation) from the “brute force model” for calculating the electric field.  You must show all of the necessary steps in deriving the needed model to get full credit for these problems!
P1.	A positive charge Q in uniformly distributed around a semicircle of radius a, as shown in the figure below.  Find the magnitude and direction of the resulting electric field at point P, the center of the semicircle.
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P2.	A semicircle of radius a is in the first and second quadrants, with the center of curvature at the origin.  Positive Q is distributed uniformly around the left half of the semicircle, and negative Q is distributed uniformly around the right half of the semicircle, as shown in the figure below.  Find the magnitude and direction of the net electric field at the origin produced by this distribution of charge.
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P3.	Operation of an Inkjet Printer.  In an inkjet printer, letters are built up by squirting drops of ink at the paper from a rapidly moving nozzle.  The ink drops, which have a mass of 1.4 × 10-8 grams each, leave the nozzle and travel toward the paper at 20 m/s, passing through a charging unit that gives each drop a positive charge q by removing some of the electrons from it.  The drops then pass between parallel deflecting plates 2.0 cm long where there is a uniform vertical electric field with magnitude 8.0 × 104 N/C.  If a drop is to be deflected 0.30 mm by the time it reaches the end of the deflection plates, what magnitude of charge must be given to the drop?
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