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Problem 1: Miscellany — 35%

All parts of this problem are independent of the other parts.

(IA) Determine the power sourced (provided) by each of the four sources in the circuit shown
below. If a source sinks (receives) power, then consider its sourced power to be negative.
Proper units are required.
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(1B)

The circuit shown below comprises comprises six branches with partially labeled branch
voltages and currents. Add the missing labels to the circuit diagram according to the passive
sign convention. A brute-force analysis of the circuit would require the use of six equations
obtained from KCL and KVL. Provide six such equations that are necessary and sufficient
to carry out a brute-force analysis.

Eqn #1: Eqn #2:
Eqn #3: Eqn #4:
Eqn #b5: Eqn #6:




(1C) Determine the voltage v in the circuit shown below. Proper units are required. If the voltage
cannot be determined, enter “N/A” in the answer box.
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(1ID) The circuit shown below has four labeled currents. Determine numerical values for all four
currents. Proper units are required.

6kS2

A AA

7:1: '];2:




(IE) The circuit shown below has four labeled voltages. Determine numerical values for all four
voltages. Proper units are required.
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Problem 2: Measurements — 15%

The top figure below shows a photograph of a circuit built on a protoboard. The resistance of each

of the four resistors in the circuit is 22 k2. The oscilloscope image shows the voltage measured on
Channel 1.

CH1

Given this measurement, determine the amplitude and frequency of the sine wave produced by the
signal generator. Proper units are required.

Amplitude: Frequency:

In addition, on the axes given below, sketch the waveform measured by Channel 2. The voltage
from Channel 1 has been reproduced in light grey for reference.
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Problem 3: Multiple Sources — 14%

This problem concerns the circuit shown below, comprising three current sources and five resistors.
The circuit has one port labeled with the voltage voyr.

I TR ST

(3A) Determine voyr in terms of Iy, I3, I3 and R.

YouT =




(3B) Draw and clearly label the Thévenin and Norton equivalents for the original circuit when
viewed from the port labeled voyr.

Thévenin:

Norton:




Problem 4: Node Analysis — 20%

Consider the network shown below. The objective of this problem is to use nodal analysis to
determine the current 7, flowing through the 22 resistor. To do so, follow the steps outlined below.
To receive partial credit, please clearly explain your approach including the equations you are using

for part (4A).
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(4A) Write two node equations that can be solved for the unknown node voltages e; and es.
Proper units are required.

Equation 1:

Equation 2:

10



(4B) Determine the values of ey, e5 and ez. Proper units are required.

€1

€a:

€3
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(4C) Determine the current i, flowing through the 2 resistor. Proper units are required.

If you were unable to determine numerical values for ey, es and ez, then provide symbolic
expressions for partial credit.

Iy
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(4D) Determine the power dissipated in the 22 resistor. Proper units are required.

If you were unable to determine numerical values for ey, es and ez, then provide symbolic
expressions for partial credit.

Power:
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Problem 5: Dependent Sources — 16%

With one exception, all parts of this problem are independent of the other parts. The one exception
is that Parts (C) and (D) consider the same circuit.

(5A) Determine the Thévenin equivalent, as viewed from the open port, of the circuit shown
below. Make sure to clearly label the open port in the Thévenin equivalent.
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Thévenin:
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(5B) Determine the two unknown node voltages e; and ey in the circuit shown below. Note
that the two resistors in the circuit are labeled with their conductances as opposed to their
resistances.

€y =
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