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Hints for Using the Electric Circuit Construction Tools

4

L 2

To add one of the elements to the circuit, click on it in the toolbox. Release the mouse and move
the mouse between two dots in the circuit-building area. Then click and the element should
appear between the dots.

To remove an element, click on it.

The simulation has tools on the right side that can be used to construct an electric circuit.
The tools, starting at the top, are

The Wire Tool makes a wire.

The Switch Tool produces an open switch. The switch can be closed and opened
by clicking on it only while the simulation is running.

The Bulb Tool creates a 1.0-ohm resistance bulb.

The Capacitor Tool has two equally long parallel vertical lines and produces the
capacitors used in Activities 12.6 and 12.7.

The Battery Tool is a source of potential difference. You can adjust the potential
difference (often called voltage) across the battery terminals with a slider.

The Ammeter and Voltmeter Tools create meters that measure the current along a
circuit and the potential difference (voltage) across a circuit element, respectively.

The Crounding Teool has an elbow and can set the electric potential in the circuit to
zero at some point of your choice.

The Pointer Tool (an arrow) selects some element to adjust its value. The pointer can
also indicate the voltage at different points in a circuit if the circuit is grounded
with the Grounding Tool. Just click the pointer down at points in the circuit and
the voltage is shown in the bottom-right panel of the simulation screen.
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Sl
te the following table

Voltage (V) | 10

Current (A) |
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12.1 dc Series Circuits: Qualitative continued:

Number of bulbs l 1 2 3 &

Current {(A) l

The equivalent resigtance of the bulbs 1s B, = V /I where Vis the potential difference across all of
the resistive elements {the bulbs in this case) and Iis the current through them. A single resistor with
this equivalent resistance would have the same current passing through it if the same potential differ-
ence was placed across it.

Voltage (V) [ 10

Current (A) [
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Predict the current through all ammeters when the switch for the lowest
bulb is closed. After your prediction, close the switch to see how you did.

Predict the current through all the ammeters when the switches for the
a0 two lowest bulbs are cloged. After your prediction, close the switches 1o

A see how you did.

Finally, predict the current through all the ammeters when the switches
for all three bulbs are closed. After your prediction, close the switches to
see how you did.

0,00

Turn on the switch for the lowest bulb. Lock at the two middle junctions along the right side of the
circuit (middle two dots on the right side of the circuit), How does the current flowing into each junction
compare to the current flowing out of each junction?

Turn on the switches for the two lowest bulbs. How does the current flowing into each of the middle
two junctions on the right side of the circuit compare to the current flowirig out of each of these junctions?

Turn on the switches for all three bulbs. How does the current flowing into each of the middle two
junctions on the right side of the circuit compare to the current flowing cut of each of these junctions?
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Parallel Circuits continued -

Write a general rule that seems to be consistent with your observations for the two junctions just analyzed.

Bulbs in circuit

Voltage (V)

Current (A)

Requivalznl €03
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ference (constant
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Brightest ’ Dimmest

Brightest Dimrmest

Largest Smalleét :
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12.3 de Circuit Puzzles continued.

Becomes brighter
Remains same
Becomes dimmer

Bulb 2. ___ Becomes brighter
Remains same
Becomes dimmer

Bulk 3: ______ Becomes brighter
Remains same
Becomes dimmer

Bulbl: ________ Becomes brighter
Remaing same
Becomes dimmer
Explanation:

Bulb 2: __ Becomes brighter
Remains same
Becomes dimmer
Explanation:

Bulb 3: ________ Becomes brighter
Remains sarme
Becomes dimmer
Explanation:

Bulb 4: _ Beccmes brighter
Remains same
Becomes dimmer
Explanation:
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Brightest Dimmest
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Measuring Electric Current with an Ammeter

¢ An ammeter measures the flow of eleciric charge.

¢ To measure the current in a branch of a circuit, it must be inserted in series into the circuit branch
50 that all of the current passing through that branch must also pass through the ammeter.

¢ If inserted in the branch of a circuit through which we want to measure the electric current, the
ammeter must not affect that current flow. Consequently, the ammeter has very low electric registance
(ideally, zero resistance).

¢ Both the correct and incorrect ways to insert the ammeter in the circuit are shown here. If used as
shown on the right, a very large current will flow through the low resistance ammmeter and possibly
damage it (or blow its fuse).

Correct Ammeter . Incorrect Ammeter

Measuring Potential Difference with a Volimeter

¢ A voltmeter measures the potential difference between two poinis in an electric circuit.

¢ To measure the potential difference, the volimeter terminals are touched to the two points. The volt-
meter is in parallel with the circuit elements across which the potential difference is being measured.

¢ If placed in paralle!l across some part of the circuit, we do not want the voltmeter to provide an
alternative path for the circuit's electric current. Consequently, the voltmeter should have somewhat
higher electric resistance than the circuit elements across which the terminals are placed—ideally,
the voltmeter has infinite resistance.

+ Both the correct and incorrect ways to use a voltmeter 10 measure potential difference are shown here.

Correct Ammeter Incorrect Ammeter
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After vou have answered the questions, run the simulation and
turn the switch on and cif to see how you did.
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As you prepare dinner, vou have the following
items connected across a 10-V potential difference:

10-Q light
[-£2 burner
B-0 mixer
1-8 oven
5-Q crock
4~8 light
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100
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S0
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- 12.7 Series and Paratlel Capacitors continued. = o oo o
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12,8 RC Circuit Time Constants continued -
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