Inquiry Investigation (Circuit Construction Kit (AC and DC)):

Inquiry Question: “What mathematical relationships exist among current, voltage and power for simple resistive circuits, and how do they depend on the arrangement of the circuit elements.  How are these relationships related to conservation laws in physics?”

Open the Circuit Construction Kit (CCK) AC and DC simulation.  At right, in the “file” section, click on the “load” button.  Browse to select the file. There are three files that have been created to use with this investigation series_v_parallel.cck, combo_1.cck and combo_2.cck.  They are stored in one folder, called CCK-AC.

Tools to use in the sim

· Check the box in front of “Voltmeter” to use a virtual voltmeter.  Place the tips of the leads across the element you wish to measure the potential difference or voltage across.
· Check the box in front of “non-contact ammeter” to use a virtual ammeter.  Place the cross-hairs over the place in the circuit at which you wish to measure the current.

· Click and drag on the switch handle to open or close the switch.  Changing switch position is best done when the simulation is paused.  

Questions to think about

1. Observe the charge movement in each sim.  Do some bulbs receive more charge flow (current) than others?  What evidence do you see of this in the sim?  Observe the relative brightness of each bulb.  How is bulb brightness related to current/voltage across the bulb?

2. Use the voltmeter and ammeter to measure voltage and current.  What happens when the voltmeter leads are switched?  Which elements in the circuit increase/decrease the energy of charges?

3. Make measurements of the provided circuits to determine the relationships between voltages of circuit elements.   Trace the potential difference (voltage) gains and losses for a charge as it travels around a circuit, starting from and returning to the same point.  Be sure to do this for each possible path the charge can take.

4. Make measurements of the provided circuits to examine the rate of charge flow.  Compare the charge flow into and out of each junction (where more than two wires are joined at the same point) and at different points in the circuit.

5. Look for patterns in your data.  See if the same patterns exist across the different arrangements of battery and bulbs and for different values of bulb resistance and battery voltage.
In your lab notebook:
1. Draw the schematic for each circuit.

2. Create tables to organize your data and calculations.

3. Use your table and circuit diagram to illustrate the relationships between the current, voltage and power of the circuit elements.

4. Create general rules for the relationships between the currents, voltages and powers that would apply to any circuit.  Supply evidence from your investigation that supports these rules.

Challenge:

1. Analyze a circuit with resistors and capacitors (such as R_C_circuit2.cck)

2. Do the relationships established for current and voltage in the investigation also work for this circuit?   Explain any similarities or differences.
