Setlist .09 (90 minutes)

Resistance and circuit analysis.
prep: Circuit (ACG+DC) PhET, Circuits galore worksheet.

1. Last class — current, my laptop is borked.

2. Clicker Question — Which region has the most current — D

3. Clicker Question — Which region has the highest current density — B
4. Clicker Question — Which region has the greatest conductivity — D
5. Clicker question — Which 1s harder to push — B

6. Resistivity, the opposite of conductivity

7. Power loss 1n a resistor

8. Worksheet Q1 and Q2

9. Kirchhofl’s Loop law

10. The loop law in action

11. Clicker Question — Which Bulb is Brighter (series) — C
12. Clicker Question — Which bulb is brighter (parallel) — D
13. Worksheet Q3 and Q4

14. Clicker Question — potential between 2 points in open circuit — E

15. Worksheet Q5, Q6 and Q7
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Name: G coup Members:

CIRCUITS GALORE!

Problem 1

Using the circuit simulator, construct a circuit that will make a lightbulb
glow. If the blue dots represent electrons, which side of the battery is
the + side (higher potential)? Explain: Use the voltage meter to check -
youranswer (the meter shows the potential of the red probe minus the
potential of the black probe}).
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' Usmg the voltmeter and an ammeter {or a non-contact ammeter)
determine the resistance of the hghtbulb (no cheatlng ) Explam‘ your

method.
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Problem 2

In the circuit shown below, the battery is 9V and each resistor is 10
Ohms. On the graphs below, plot the current and the potential as a
function of position between the points A and B, assuming the potential |
at Ais zero volts: Use the circuit simulator to check your results {your
graphs should include the regions inside the resistors, though the
voltmeter can’t measure the potential there).

Q.45A -

lo O} o S




Problem 3

In the same circuit from problem 2 (shown schematically above) what is"
 the potential difference between pomts Cand D? Predict what the
potentlal difference will be after you remove the mdrcated resistor. Use
the simulator to check your result Explam this result.
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‘Problem 4

In the diagrém_shown, predict what will happen to the brighfness of
bulbs A and B when bulb C is removed. Test your prediction with the
simulator. Explain the results. ' '
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Problem 5

fn the diagram shown, predict what will happeﬁ to the brightness of
bulbs A and B when the switch is closed. Test your prediction with the
. simulator. Exp!am the results '
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each bulb
s jofL

Probiem &

In the circuit shown, predict what will happen to the brightness of bulb
A when the switch is closed. Test your prediction with the simulator.
Explain the results, |
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Wxthout usmg the s;mulatlon predict the magmtude of the current .

e through each bulb after the swstch is closed (eXPL’M }/%r waf‘k)
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Problem 7

In the circuit shown above, a new resistor is added between points A |
and B. Does the hght bu b get brighter, dlmmer or stay the same? '
Check your predlctlon Explain the result ’
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" ‘Problem 8 - :

The circuit shown above includes a light bulb, a battery, and a
capacitor. Predict what will happen when the switch is moved from A to
B. Check your prediction using the real circuit compon’enjcs.'_ Explain why
the process you observe is not m'stantaneous'a'nd explain how you |
could estimate, thefamount of time it takes based on the capacntancé
(how much charge there is on the capacxtor fora given: voitage) and the
resistance of the bulb.
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