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4. (28 points) Write a set of equations using the mesh current method that could be
used to solve the circuit below. Do not attempt to simplify or solve the equations.

Full credit will be given only if () all mesh currents are clearly labeled and (b) there are
no more or fewer equations than necessary to solve the problem.
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In the circuit below, the switch was in position “a” for a long time. Att=10
microseconds (us), it moved to position “b”. Find the current i, at t = 25 [us].
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A load impedance Zy, is connected to a circuit, as shown below. The load current is
Kknown to be i (t) = 52.923 cos (1000 t + 97.341 °) [mA]. Further, the load
impedance is known to be a resistance in series with a capacitance.

Find the value of the load capacitance.
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“The plots in the figures below show the valtage v actoss and the current i through the:
device D.

i, Find the cnergy absorbed by the device over the time period 0 10 10 /ms’.
Find the power delivered by the device at 17 fms/.
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In the circuit shown find:

“The power delivered by current source i;
‘The power delivered by the voltage source Vi
The voltage Vap.
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The ammeter and voltmeter in the circuit below are being used to measure the
unknown resistance Ry. They are both made using d'Arsonval meter movements rated
at 60 /mV/ and 2.5 /mAY. The ammeter is set for a full-scale current reading of 30 /mA/
and the voltmeter is set for a fuil-scale voltage reading of 5 /V/. When placed into the
cirouit as shown, the current meter reads 18.815 /mAV.

If the voltmeter reading is divided by the ammeter reading to measure Ry, what is
the resulting measured value?

What s the percent error between the measured value (determined above) and the
actual value of the unknown resistance R,?

How much power is being dissipated in the dArsonval meter movement used to
make the ammeter? (Find the power in the meter movement, not the entire
ammeter.)
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1. (22 points) In the circuit below, find the power delivered to the circuit by the
dependent current source.
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2. (28 points) The voltmeter and ammeter in the circuit below are constructed from
d'Arsonval meter movements rated at +/- 100 /mV/ and +/- 20 /mA/. The designation
“+/-“ means that these meter movements can read both positive and negative values. At
ull positive deflection they have + 20 /mAJ going through them and +100 /mV/ across
them, and at full negative deflection they have — 20 JmA/ going through them and — 100
ImV/ across them.

‘The voltmeter is constrcted from a d'Arsonval movement like the one described above,
and has a full scale reading of +/- 20 /V/. The ammeter is constructed from another
d'Arsonval meter like the one described above, and has a full scale reading of +/- 50
ImAY.

‘The ammeter and voltmeter are used to measure the equivalent resistance of the
device D. This is done by inserting D into the circuit at the terminals a) and b) as
indicated, and reading the voltage on the voltmeter and the current on the ammeter.
Find the equivalent resistance of D determined using the readings on the voltmeter and
the ammeter.
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3. (25 points) Write a set of equations using the node voltage method that could be
used to solve the circuit below. Do not attempt to simplify or solve the equations.

Full credit wil be given only if (i) all node voltages are clearly labeled and (b) there are
o more or fewer equations than necessary to solve the problem.





