Announcements 3/16/10

One more circuit problem on next homework; can turn in self-
test 6 Friday afternoon this week.

Feedback questionnaire: extended deadline until Thurs for
partial HW extra credit

Some results:

will add Friday afternoon help session,

single sheet with problems/questions

no formal system for collecting questions Tues/Weds:
some prefer asking questions in person
some are too busy

keep in mind: very important part of the learning process to

articulate your questions (and ideas)!

Thursday evening: review of circular motion and cross products.
SAs available for those who prefer to work on homework.

Reading:

Lab prep: 24.5 and 25.4 (plus a problem)
Today: 25.3 and 25.5

Thursday: 26.1-3

Exams: Please read carefully the summary comments online.



Key ideas from last time

Three principles of circuit analysis:
1. Potential differences around a loop of a circuit add up to zero

(Conservation of energy; “loop rule”)

2. Current is constant around a single-loop circuit; in a
branching circuit, current into a node/junction = current out
(charge doesn’t pile up anywhere; “junction rule”/“node rule”)

3. Ohm’s Law:
voltage across resistor = current in resistor * resistance

VR = IRR
Usually: Think voltage (loop rule) first!

Strategy with multiple loops and one battery:
e Find equivalent resistance of circuit and from it find current
inbattery I putt= =R
e Then work your way back up to what you need to find
using the three principles above
e Usually it is easiest to use the loop rule!

Series combinations: R, =R + Ry +...

Parallel combinations: L = : + 1 +
R R

eq




Find the total current drawn from the battery
in the circuit below.
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In the circuit below, find the voltage across the 3 k2 resistor.
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1. Find R, of the branch with 2 kQ and 4 kQ.

2. Find R, of this branch combined with the 3 k€2 branch.
3. Find R, of the entire circuit, and use this to find the current in

the battery.
4. Now return to the original circuit. Use the loop rule with the

lower loop to find V.. [Or: Find the current in the branch with
3 kQ by considering how the current splits between that branch

and the branch with 2 kQ and 4 kQ, and use that current to find
the potential difference across the resistor.]




In the circuit shown, how does the potential
difference across the 3 k€2 resistor compare to

the potential difference across the 2 k€2 resistor?
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2. Vo = Vaka

3. Vg < Vakg
4. Do you have to do a long calculation?

If you finish early: find the ratio Viio/Vag
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How do you combine resistors to find the equivalent resistance
of the circuit below?
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When the switch is open as shown, the two
identical light bulbs are equally bright. When
the switch is closed, bulb gp (?
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When the switch is open as shown, the two
identical light bulbs are equally bright. When

the switch is closed, bulb 4
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A circuit consists of a light bulb with resistance R, a
charged capacitor with charges 0, on its plates, and a
switch in series. The switch is initially open. After the
switch is closed, the light bulb
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1. lights up with steady brightness.
2. lights up and grows gradually brighter. (T r‘f\weaw'>

(3. lights brightly at first, then gets dimmer an‘dm y

4. does not light because there is no battery 1n the circuit.
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For the circuit below, write the expression for the sum of
the voltages around the right loop (loop that includes £,
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