PHYS 189 Quiz II (practice) Feb 17, 2014

Name:

Answer the questions in the spaces provided on the question sheets. If you run out of
room for an answer, continue on the back of the page.
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1. Find the charge, as a function of time, on the capacitor for the above circuit when the switch is closed.
What is the value for each at 5.0 x 1072 seconds? What about 150.0 x 1073 seconds? What about 1.0?
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Figure 0.1: Charging a capacitor as a function of time (left) and discharging as a function of time (right).

Solution: The charge on the capacitor is given by,
Qt) = C€ (1 - e—t/RC) — 1.133 x 1072 (1 _et/(1ox 10’1))
at 5.0 x 107° seconds:
Q@B3) =C¢ (1 50X 10"5/30) — 3.011 x 107°C
At 150.0 x 1073 seconds:
Q@3) = C€ (1 _ e 180.0 10’3/3(3) — 6.226 x 1073C

At 1.0 seconds:
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Q(3) = €€ (1 - e M0/R) = 1127 x 1072C
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2. Using the loop and junction rules, find the current in each branch of the above circuit. Label each branch
and give its current.

Solution:

12
400.00

140V 600.0 Q

{M /\/\/\ﬁL1 — i1 +iy =13
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Our first equation is acquired from applying the junction rule at the node indicated in the figure,
which gives us that iy 4+ 75 = i3. We require two more equations to have three total independent
equations to solve for the three unknown variables. Having two loops, we apply the loop rule for
each:

0 =12.0V +1600.00 — 14.0V — i2400.02 — iy = —0.005A + 4,1.500

0 = 14.0V —4;600.002 — 33200.02 — i3 = 0.070A — 3.000%;

Our first equation from the junction rule becomes:
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i1 + —0.005A + 411.500 = 0.070A — 3.00044
Or,
i1 = 0.014A
Then,
i3 = 0.029A
iy = 0.015A
As a final check, we see that this conforms to the requirement that i, + io = i3.
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3. Find the equivalent resistor in the above circuit and the current in each branch of the circuit. Hint: first
treat each branch individually in series and find the equivalent resistor for each branch, then treat the
parallel problem.

Solution: First find the equivalent circuit in each branch in series. The top branch gives
Reqr = 80.0Q + 60.082 + 50.02 = 190.012
and the bottom branch gives,
Reqp = 75.002 4 50.002 4+ 45.0Q = 170.0Q
25.0V

190.0Q

VN

170.0Q
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The current passing through the top equivalent resistor is:

V 25.0V
T Regr 190.00
and through the bottom resistor:
v 25.0V
Ip = = = 0.15A

Reqn  170.0Q
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Now that we have reduced this to the simplest possible parallel circuit, we find the final equivalent
resistor for parallel resistors:

L S SR S
R, Rr Rp 190.0Q = 170.0Q
Rey = 89.7Q
25.0V
It
89.70)

So now we can solve for the current that passes through the battery branch:

V. 250V
= 2L —0.28A
Re,  89.70

I =

We see that I = Ir + Ip as required by the junction rule.




