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Problem 1 (30 points)

HINT: Nodal analysis is not necessary for this problem because the circuits can be
solved by inspection.

(a) In the circuit below, find V, (5 points).
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(b) In the circuit below, find I (5 points).
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(c) Find the Norton equivalent of the circuit below at the AB terminal. (Hint: Use
source transforms to quickly solve this problem) (10 points).
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Draw Norton Equivalent in the box

(d) Find the Thevenin equivalent of the circuit below at the AB terminal (10 points).
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Problem 2 (25 points)

In the circuit below, switch Ul closes at t=0. After 10 seconds, switch U2 opens and
switch U3 closes instantaneously (that is, the opening of U2 and closing of U3 occur at
the same time, t = 10 sec). Assume the capacitor is uncharged at t = 0.
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(a) Find V3(t=10°). t=10" is the instant before U2 opens and U3 closes. (5 points)
(b) Find V(t) for t> 0 (10 points)

(4 (c) On the set of axis provided, neatly sketch V(t) for t > 0 (10 points)
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Problem 3 (30 points)

Find the power dissipated in the 1 ohm resistor
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PROBLEM 4 (12 points)

In the circuit below, use the NODE VOLTAGE method to write sufficient equations to
solve for the unknown node voltages Va, Vb and Vx. Your equations will obviously be
in terms of the resistances, the capacitance, independent source values and the nonlinear

NL element. This device has been specially made for this midterm and the -V
relationship is given below:

VI NL | i= tanh(v) (the hyperbolic tangent function)

To receive credit, you must write your answer in the box below. DO NOT SOLVE
THE EQUATIONS!
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