
Problem 1- Short Answers (20 points)
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For what value of RL is
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Problem 1 (cont.)

Determine charge (q) and voltage across each capacitor.
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[4 pts.] (I) Short Question

Here is a circuit fragment - a 100-ohm resistor imbedded in a very large circuit that provides the currents shown

here. Find the unknown current Ix and the voltage Vab across the resistor.
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Problem 2 (20 points)
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[10 pts.] (a) Write (but do not solve) a minimum set of equations that could be solved for unknowns V2 and V3
using Kirchhoff's Current Law, KCL. (Equations in box for full credit.)

[10 pts.] (b) Write (but do not solve) a minimum set of equations that could be solved for unknowns i l' i2 using
Kirchhoff's Voltage Law (KVL). (Equations in box for full credit.)
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Problem 3 - Equivalent Circuits (20 points)
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Draw the Thevenin equivalent circuit.

[14 pts.] (b) I RTH = {o..J\-

[2 pts.] (c) Draw the Norton equivalent circuit.
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[2 pts.] (d) In general, if you know VTH and RTH, how do you determine RN and IN?
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Problem 4 - Lab Related Question (18 points)

Suppose you buy a strange-looking battery at the Berkeley Surplus Center and want to find its Thevenin equiva-
lent circuit experimentally. You have a multimeter with voltage, current and resistance scales, and you also have

one resistor R, one capacitor C, and one inductor L. Incidentally, you don't want to short circuit the battery - it
would be bad for it!

a) How can you find VTh safely?

b) How can you find RTh safely?

Draw the circuits showing how you'd connect the meter, the battery and any other components, and write any
equations you will use in the process,
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Problem 5 - RL Circuit

An RL circuit with a voltage source and a very fast-acting switch is shown. the values of the componentsare:

Vs = 2 V; Rl = 20Q; R2 = 980Q; L = 0.1 H. At time t = 0, a long time after the switch has closed, the
switchopens.

[2 pts.] (a) What is the current iL that is flowing at time t = -2s?
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[2 pts.] (b) What is the time constant for the RL circuit?
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[6 pts.] (c) Write KVL for time t = 0+. k ~ V{ __ LJ:~ \~ J l0('"t"et\T ~ t'Ot- ChW\.~e. \~ :t.O~ ~. I-- Jf
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[4 pts.] (d) Find the voltage Va(t = 0+).

[8 pts.] (e) Determine va(t) for t> O.
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