


Simple Circuits

In this experiment you will explore various types of circuits.  Your goal is to try to understand what controls the current in circuits.  The circuit elements will be batteries and lights bulbs.  The bulbs, of course, will glow more brightly the more current flows through them.  

1. Describe the analogy between fluid flow and electric circuits:  what is the electrical analog to:

Pipes

Water current

Pressure

The pump

The “line” or “load”

2.  Take a single battery, a single length of wire, and a light bulb (no sockets allowed!), and make the bulb glow.  Sketch how you accomplished this.  Have you created a complete circuit?  

3.  Simple circuits.  Now we’ll use the battery holders and the sockets.

In each of the following parts, construct the circuit and explore the features of that circuit.  By this, I mean, answer the questions and any others you may think of:

a)  One bulb:

Note the bulb's brightness, for comparison to the other circuits.

i.  What happens if you unscrew the bulb?


b)  Two bulbs in series:

i.  What happens if you unscrew one bulb?

ii.  Do all bulbs glow with the same brightness?

iii.  Do the bulbs glow as brightly as in part (a)?


c)  Two bulbs in parallel:

i.  What happens if you unscrew one bulb?

ii.  Do all bulbs glow with the same brightness?

iii.  Do the bulbs glow as brightly as in part (a)? as in part (b)?
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d)  Series/parallel combination: (see figure on next page)

i.  Do all bulbs glow with the same brightness? 

ii.  What happens if you unscrew bulb #1?  #2?  #3?  Explain your observations.  

iii.  How do the bulbs in this circuit compare in brightness to the other circuits?  Can you explain this?
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4.  Genecon

The Genecon is a hand-operated generator that can substitute for a battery in any of the circuits above.  Try at least (a), (b), and (c) above to explore how the Genecon works.  In particular, note how some circuits require much more work on your part (to crank the Genecon) than do others.  It is important that each person try the Genecon, to see and feel the difference between cranking it when connected to a complete circuit and with an open circuit.  Why is this so?  

Hook the Genecon up to another Genecon...what happens?  Is the second Genecon acting like a motor? What does this tell you about the relation between a generator and a DC motor?

5.  Questions:

1.  Is your home wired in series or in parallel?  Why?

2.  What is the purpose of a fuse or circuit breaker in your home?

3.  Trace the flow of energy from its source (you) to the light bulbs when you used the Genecon.   How does this explain why some circuits required more effort on your part?  That is, did some circuits use up more energy than others?  Are they the ones that required you to crank harder?

4.  How does the light bulb work (that is, how does the current flow through it)?
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