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General Physics II (PHYS 204) Spring 2008 Name:
Exam 3: April 21, 2008

Questions and Problems: Provide clear and logical answers to each of the following questions.
You must clearly show all work to receive full credit. Be sure that your answers have the correct
units. If you continue your work on another sheet of paper, be sure that it is clearly labeled. Be
sure to include FB and other diagrams where appropriate.

1 (20 points) Determine the capacitance of a parallel plate capacitor consisting of square plates
(sides of length 0.20 m) separated by 0.0015 m. The plates are maintained at a potential

difference of 6.0 V (see-Rauret).

a) Determine the charge on the capacitor.
b) Determine the energy stored in the capacitor.

The plates remain connected to the battery and then the gap between the plates is filled with
polystyrene (k=2.6).

¢) Determine the electric potential difference between the plates and the charge stored on the

plates.
d) Determine the energy stored in the capacitor. o
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2 (20 points) A 10.0-uF capacitor is charged so that the potential difference between its plates is
10.0 V. A 5.0-uF capacitor is similarly charged so that the potential difference between its plates
is 5.0 V. The two charged capacitors are then connected to each other in parallel with positive
plate connected to positive plate and negative plate connected to negative plate.

a) How much charge flows from one capacitor to the other when the capacitors are connected?

b) What is the final potential difference across the plates of the capacitors when they are
connected in parallel?
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3 (20 points) Consider the circuit shown to the right. J:
' 10 €2
a) Determine the equivalent resistance of the circuit. LA 20
b) Determine the current drawn from the battery. 30 60

¢) Determine the potential difference across the 30 €2 resistor.
d) What would happen to the current flow through the 20 Q
resistor if a wire were connected from points A and B?
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4 (20 points) Consider the circuit shown to the right. Using
KirchhofFs rules, determine the current flow in all three of
the branches. Determine the potential difference between

points a and b.

bV 5o LWV

Page 4




5 (20 points) The figure to the right shows a simple RC circuit consisting ————WVW\—

of a 10-pF capacitor in series with a resistor. Initially, the capacitor has 10
been charged and the switch is open as suggested in the figure. The
potential difference between its plates is 100 V. Atr=0s, the switch is -——:\‘
closed. The capacitor discharges exponentially so that 2.0 s after the ik
switch is closed, the potential difference between the
capacitor plates is 37 V.
a) What is the initial charge on capacitor?
b) What is the time constant of the circuit?
¢) Determine the numerical value of the resistance R.
d) Find the current flowing in the circuit at 2.0 s.
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