Physics 122 Spring 2004 Final Exam
Instructions:  Choose 8 out of 10 problems to complete.  You must indicate which problems you want omitted.  
1.  Two Charges q1 = 4.0 x 10-6 C and q2=3.0 x 10-6 C are separated by 3.0 m as shown.   

a.  Find the magnitude of the Electric Field at the point P which is 3 m from q2
b.  Find the component of the electric field along the y axis.
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2.  A battery with a 12 V EMF has an internal resistance of 0.50 Ohms.  When connected to a 6.0 Ohm resistance

a.  Find the voltage drop across the battery terminals

b.  What power is dissipated by the 6.0 ohm resistance?

3.   Imagine that you pick up a handful of iraon nails at a hardward store.  Most likely they will not “act like Magnets” and will not exhibit magnetic forces between each other.  If you aligned all the nails with a strong magnetic field, when the field were turned off, the nails would now exhibit magnetic forces, as if they had all become little permanent magnets.

Explain what happened to the nails in terms of a description of the magnetixm of both the individual iron atoms and “domains” of magnetism within the nail.  If you now head the nails sufficiently, you will find that when the temperature reaches a point, the nails will lose their magnetic properties.  Why do you think this happens?

4.  A wire loop with a 10 cm radius and 2.0 Ohm resistance is placed in a magnetic field as shown.  The strength of the B field is increasing at a rate of 0.10 Tesla/second.
a.  What is the magnitude of the induced current in the loop?

b.  What direction will the current flow in the loop (clockwise or counterclockwise)
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5.  Two parallel metal plates are separated by 0.6 mm and connected to a 1.5 V battery.  An electron is placed between the plates.  What is the magnitude of the electrical force experienced by the electron?

6.  Two long, parallel, straight wires carry equal, but oppositely directed currents.  The magnitudes of the currents are I.  The separation wires is d, and is much greater than the diameter of the wires.  The repulsive force on a length L on one of the wires has a magnitude of F.  Find the magnitude of I   in terms of F, d, L and o.
7.  A thin diverging lens has a focal length of 14 cm.    The object is a 4 cm tall upright arrow with its base positioned on the principal axis, 40 cm in front of the lens.  Find the image distance for this arrow.

Is the image on the same side of the lens as the object or opposite side?

8.  The index of refraction of benzene is 1.5  .   A rectangular tank filled with benzene has a flat, colored stone at the bottom of the tank,  The apparent depth of this stone as viewed from directly above is 40 cm.  The angle that the stone makes with your eye is very small, so the sine of the angle is approximately equal to the angle itself (measured in radians)

Find the real depth of the tank.

9.  A capacitor stores 5.3 x 10-5 C of charge when connected to a 6.0 V battery.  Two identical such capacitors are connected in parallel.  How much charge does this combination of capacitors store when connected to a 6.0 V battery?

10.  Iodine 131 is a radioactive isotope used in medicine.  A hospital orders 20 mg of this substance and stores it for 48 days.  How much remains after 48 days if the half-life of Iodine 131 is 8 days?
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