LAB:  Electric Circuits
We are going to do some experimentation with circuits.  Before we begin, there are a couple ground rules…

Each time we build a circuit, we need to:
1.
Draw a correct schematic, and 

2.
Make a note as to how bright the bulb lights up.

IMPORTANT:  We don’t care about subtle changes in brightness.  We’re interested in dim, average, or bright, and the changes should be pretty obvious!

Be sure to answer all questions fully!

OK… I think we’re ready to begin!
Google the PhET Website and go to the Electricity, Magnets and Circuits link.  Open the simulation titled Circuit Construction Kit.

Part I:  Simple Circuits
1.
Using only one battery, connect the light bulb to the battery in such a way that the bulb will glow.  This will be the standard brightness for comparison for this part of the lab.

2.
Connect a second bulb in your circuit.  Discuss your plans with your partner before you begin.

· Is your original light the same brightness, or was it brighter or dimmer than it was during step #2?  Explain the difference in brightness or why it is the same.

3.
If one bulb is unscrewed (or “unplugged” from the strand) does the other bulb go out or stay on?  Why?  Have you created a series or parallel circuit?
4.
Design another circuit to allow you to light three bulbs, with each one being equally bright as out standard.  Is the circuit series or parallel?  What happens if you “unplug” one of the bulbs?  Explain.
5.
Design another circuit to allow you to light three bulbs with each one being equally bright to each other, but brighter or dimmer than the standard.  Is the circuit a series or parallel?  What happens if you “unplug” one of the bulbs?  Explain.
6.
Devise a circuit to light three bulbs, but with two different brightnesses.  What happens if you “unplug” one of the bulbs?  Explain.
7.
Devise a different circuit to light all three bulbs, also with two different brightnesses.  (HINT:  Look for a different series-parallel connection that in #6!)  What happens if you “unplug” one of the bulbs?  Explain.
Part II:  Battery Connections
For this part of the lab, we want to return to the single bulb case, but this time we will vary the types of battery connections.

1.
Set up the single bulb, single battery standard again in order to get a comparative frame of reference.

2.
Hook up the two batteries in series.  What do you notice about the bulb’s brightness?  Why?
3.
Hook up the batteries in parallel.  What do you notice about the bulb’s brightness?  Why?
4.
Hook up the batteries in series, but with opposing directions of current.  What do you notice about the bulb’s brightness?  Why?
5.
Why would an engineer ever design a circuit to use batteries in series?
6.
Why would an engineer ever design a circuit to use batteries in parallel?































