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Problem 1: Egquivalent Resistance

(15 points)
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1-1. Reduce the following resistor network to single resistor and find its approximate value (i.e., to two
significant digits). Show your work in order to receive full and partial credit. Draw intermediate

circuit diagrams as you simplify the resistor network. (5 points)
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1-2. Ifa 6-V source is attached to nodes a and b (i.e., vy = 6 V), calculate the approximate voltage
across R;. Show your work in order to receive qu and partial credit. This includes re-drawing a
portion of the circuit given on the previous page and showing your equations. (5 points)
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1-3. If a 8-A source is attached to nodes @ and 4 (i.e., 8 A flowing from b to a), calculate the current
passing through the 1-mQ resistor. Show your work in order to receive full and partial credit.
This includes re-drawing a portion of the circuit given on the previous page and showing your
equations. (5 pt)
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Problem 2: Node-Voltage or Mesh-Current Analysis (15 points)
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2-1. For the circuit above, would you prefer to use mesh or node-voltage analysis? Explain your choice.

(5 points) |
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2-2. Write the node-voltage equation at node (1) in terms of only node voltages you define and
numerical values. Simplify the equation by grouping node-voltage terms, but do not numerically
evaluate fractlons Put a box around your final answer. (5 points)
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2-3. Write the mesh equation for /; in terms of only mesh currents you define and numerical values
(i.e., not in terms of dependent-source variables). Simplify the equation by grouping node-voltage

terms, but do not numerically evaluate fractions. Put a box around your final answer. (5 points)
?Dkaé?‘;aé C; mesh. ta =-I12A

a0\ < ° L [y ‘ ~ 4 | =

L (3 “?‘Q%f la ) + Yo +(u-2)s+1 =o




Initials: Se iggﬁ(swg

Problem 3:  Power Generation and Dissipation | (32 points)
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3-1. Calculate the power in each of the 8 components, and state whether it is generating or absorbing
power. Show all intermediate calculations to receive full and partial credit.
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We begin by finding the Thévenin equivalent with respect to R,. After making
a couple of source transformations the eircuit simplifies to
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Using the test-source method to find the Thévenin resistance gives
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Use the node voltage method:
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Solving, vy = 50 V.
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R, = A 50142

Thus our problem is reduced to analyzing the circuit shown below.

20V

(2 s

400R, B
R2 + 100R, + 2500

1.5

1.5R? — 250R, + 3750 = 0
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