Week 2: Power and Equivalent Circuits

From last time:
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New for this week:

- Power (Watt's Law):
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- Thevenin and Norton Equivalent:
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Problems:

1. Power Predicament: Use KVL, Ohm’s Law, and Watt’s Law to find the power
generated/consumed by each source and resistor in the below circuit:
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2. Black Box Bonanza: Consider the
black box at right, which contains a

circuit with two terminals, A and B, to . A
connect to the outside world. We find ?
the open circuit voltage and short . | B

circuit current between the terminals
tobe 7.5V and 2.5 A, respectively.

a. Draw the Thevenin and Norton equivalent models of the internals of the black
box. Compute the Thevenin voltage, Norton current, and equivalent resistance.

b. Demonstrate that the two circuit models are equivalent by calculating the power
dissipated by a 2 Q resistor connected between A and B.
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3. Recitation Roadblock, Revisited: Remember this tricky problem from last week? Use

either a Thevenin or Norton equivalent circuit to simplify this circuit and solve for the
voltage across and current through the center 4 Q resistor.
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4. (Bonus!) A Couple Challenge Problems: The following are a few complex (taken from
David’s 18-220!) questions to probe your understanding of resistor networks,
voltage/current division, and Norton/Thevenin equivalent circuits!

a. Simplify the following network of resistors as much as you can: what values of
resistors can be safely considered in series? Parallel?

%39

b. Find the Thevenin equivalent of the following circuit with respect to the load
resistor (hint: it may be useful to look up a technique called “superposition” - you
won't need it in this class, but it's an interesting alternative method of solving more
complex circuits!):
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c. Call Kesden/David over and ask any questions you might have about ECE, life at
CMU, job search, anything at all! :)
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