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Physics 111 Quiz #2, September 21, 2018

Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is
worth 10 points total.

1 affirm that I have carried out my academic endeavors with full academic honesty.

A capacitor is made out of two metal plates with their faces parallel to each other. The plates are made
out of copper and are circular (each with a diameter of 20cm ) and are separated by a 1.0cm thick piece
of rubber (K =2.8).

a. What is the capacitance of the system and how much charge flows onto a plate if the capacitor is
connected to a 100V battery?

o KA _ 2.8%8.85% 1072 € % (0.1m)’
d 0.01m

=78%x107"F

O0=CV=78x10"Fx100V =7.8x10"C=7.8nC
b. If the capacitor were charged using a 1000€2 resistor and the 100V battery, what would be the
magnitude and direction of the electric field between the capacitor plates when fully charged?
‘E| ———|=———=10000% and the field points from the positive plate towards the negative
Ax| 0.0lm "
plate.

AV| 100V

c. Suppose that you remove the rubber from between the capacitor plates (while the battery is still
connected) and then you drill a small hole in the rightmost plate. The rightmost plate is
connected to the negative terminal of the battery while the leftmost plate is connected to the

positive terminal of the battery. A carbon ion (lgC ") is released from rest near the positively

charged plate opposite the hole. What is the speed of the carbon ion when it passes through the
hole?
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d. From the time the carbon ion was released from rest until it passes through the hole, which of the
following is true?

1. The AEPE Tandthe AK .

2. The AEPE Tandthe AK T.
3. The AEPE=0and the AK =0.

4. The AEPE landthe AK | .
@ The AEPE landthe AK T.

e. Suppose that you wanted the carbon ion to just touch a platinum nucleus. If the carbon ion were
initially very far away from the platinum nucleus, through what potential difference (different
than in part ¢) would you need to accelerate the carbon ion? Hints: Assume that the nuclear radii

of carbon and platinum are r,, =2.7 X 10" mand rp =5.4X 107" mrespectively and that the

spectroscopic information of platinum is 17985 Pt
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Electric Forces, Fields and Potentials
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Magnetic Forces and Fields
F = gqvBsin@
F = IIBsinf
7= NIABsin6@ = uBsinf
PE=—uBcosf
g tal
27

gin ucec = _N . =
duced At At
Constants

g=9.84
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Physics 111 Equation Sheet

Electric Circuits
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Nuclear Physics
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Misc. Physics 110 Formulae
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