UConn Physics 122 
Spring 2005 Final Exam

Instructions:  You may choose 8 of the 10 problems for credit.  You must indicate which problems are to be graded and which two are omitted.  
1.  Two particles q1 and q2, have equal charges, and are located at the corners of an equilateral triangle with sides r as shown below.    Find the electric field, E, at the third corner in terms of q, r and k (coulombs constant).  

b)  Find the direction of the net E field at the third corner.
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2.  A 12 volt car battery is connected to a light bulb that is meant to operate at 12 volts and is rated at 36 Watts.  The car battery has the capacity ot generate 36 amp – hours of charge.  (36 amps for one hour)   How long , in seconds, can the battery supply the necessary current to the light if it operates according to its 36 watt specification?

3.  A current of 4 amps flows straight upward through a long straight wire which is perpendicular to this paper at point P.   A charge of q=2 x 10-4 C is placed 3 mm from the wire.  The charge moves with a velocity of 4 x 10-6 m/s in the direction indicated by velocity vector C.  
a)  Find the force on the charge.

b)  Find the work done on the charge by the magnetic field if someone moves the charge a distance of 5 cm in the direction of  A.
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4.  Light traveling in air is incident on a flat glass plate at an angle of 60 degrees to the normal.  What must be the index of refraction of this glass, so that the angle of deviation between reflected and refracted rays is 90 degrees?  Assume index of air is 1.0.

5.  Find the total current produced by the battery in the circuit above.
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b)  What is the voltage drop across the six ohm resistor?

6.  In a certain room, the earth’s magnetic field has a magnitude of 4 x 10-5 Tesla and is directed at an angle of 70 degrees below the horizontal.  Find the magnetic flux through a 400 cm x  80 cm horizontal tabletop in this room.

7.  Two charges are positioned as shown below.    q1 = 1.75 x 10-6 C is placed at the origin and,  q2 = -8.6 x 10-7 C is placed at +0.75 cm.   If these are the only charges nearby, what is the Electrical Potential at a point halfway between them?  Assuming that potential is zero at a distance of infinity.
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8.  A very long cord is held at its end and is shaken vigorously at a frequency of 5 hz and amplitude 3 cm.  A wave propogates down the cord at a speed of 10 m/s.  

a)  Find the period of the wave,

b)  Whis it the instantaneous distance between a wave crest and its nearest wave trough?

9.  An electron has a deBroglie wavelength of 1.8 x 10-8 m.  Starting form rest, through what potential difference was this electron accelerated to attain this wavelength?

10.  A simple pendulum is found to have a period of 2 seconds, when measured from in inertial reference frame (like earth).  An observer, passing by the pendulum in a space ship at a very high speed, observes the pendulum to take 6 seconds to complete one period.  How fast was the space ship moving, relative to the inertial reference frame?
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