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Physics 121 Quiz #3, February 2, 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 parallel plate capacitor is constructed out of two square metal plates of length L =25¢m separated by
6mm of paper (K = 2.3).

1. What is the capacitance of the system?

oo KA 2.3x8.85x107%-C;

S 6x10°m

x(0.25m) —2.12x10F

2. Suppose that two of these capacitors were wired in series and the combination was wired to a
50 M Qresistor. What is the time constant of the circuit?

1112 _C_2.12x107F

) =1.06x10"°F
c v 2 2

T=RC=50x10°Qx1.06x10"°F=53x10"s



3. The two capacitors and resistor are wired to a battery with constant potential difference V' . In
multiples or fractions of the time constant, how long will it take to charge this two capacitor system to
83.7% of the rated battery potential?

L vt
V(¢)=0.837V = V(l—e chﬁ t= —RCln{l—#J = —RCln[l—@] =1.8RC

4. How much energy is stored in each of the capacitors when fully charged? Assume that the two
capacitors and resistor are connected to a 10V battery.

U =U,=1C1? =1x2.12x10"" Fx(5V) =2.7x10°J

U
U, =1C, 1? =1x1.06x 10" Fx(10V) =53x10°J =U, +U, =2U, - U, = —L =2.7x10™J
eq 2

5. Suppose instead that you have a single resistor R connected to a capacitor C. This resistor-
capacitor combination is connected to a switch S and a battery with constant potential . The
capacitor is initially uncharged and the switch is open. At time # = 0 the switch is closed and the
capacitor begins to charge. As time increases, which of the following is true?

a. VCT and VRT.

VCTand VRJ/.

c. VC~L and VRT.
d. VC\L and VRJ/.

e. Both V. and ¥V, remain at a constant potential because the battery has a constant potential.
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Constants

g=9.85ﬂ2
1le=1.6x107°C

k=L=9x109N—"f
4me ¢

£,=8.85x107"* L
1eV=1.6x10"]
p,=4mx107
c=3x10°2

h=6.63x10"Js

m =9.11x10"kg=
m =1.67x10""kg=

m =1.69x10"kg=

lamu=1.66x10"kg=

N,=6.02x10%

Ax*+Bx+C=0—>x=

C2

0.511MeV
CZ
937.1MeV
C2

_ 948.3MeV

931.5MeV
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