Unit 23 — Session 3

We found 1n session 2 how to take resistors in series and parallel
combinations and find an equivalent resistance.

Series: R,=R+R,+R;+- (greater than largest R,)
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+—+
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Parallel: R, = ( + - j (less than smallest R,)















Unit 23 — Session 3 (cont.)

Today, we are going to develop a set of laws — Kirchhoft’s Laws — that will
allow us to analyze these more complex circuits. The laws are very
powerful, and can even be used as an alternative method to analyze
parallel/series circuits that we could easily simplify.

The laws are based on two conservation laws:

e Conservation of charge.

e Conservation of energy.
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Activity 23.11.1.

For many circuits, we don’t know beforehand what the currents are in
each branch, or even what direction they might be going in. In order to
write Kirchhoff’s equations, we have to pick a current direction, even if
it isn’t the direction the current 1s actually flowing 1n.

Just pick a current direction for each branch, and move on.
Just pick a loop direction for each loop, and move on.

e Part a. — In the example, they arbitrarily picked the current in the middle branch, i,,

to be flowing from top to bottom, and arbitrarily picked the 2 loop directions to be
clockwise. Here, they want you to have the current in the middle branch flowing
from bottom to top, and call it by a different name, i; (note the prime, it looks kind

of funky in the figure.). They also want you to have the 2 loop directions be
counterclockwise. (Hint: These changes will just change most (but not all) of the
signs in equations 23.1, 23.2, and 23.3)

e Part b. — Take the 3 equations you came up with in Part a. and replace i, with —i, in

each one. Now rearrange them until they look like equations 23.1, 23.2, and 23.3.
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&

@ Download page

POWERED BY THE WOLFRAM LANGUAGE






