PHY2250, Electronics & Circuit Theory 





Dr. Hawley

Activity: Electric Current

Purpose/Philosophy: 

· Provides a memorable introduction to the concept of electric current.

· Turns what could be 15 seconds of lecture into 15 minutes of heart-pounding kinesthetic anchoring in a cooperative learning environment featuring teamwork, competition, goal-oriented problem solving and stupid 'fun'.  The absurdity of this exercise constitutes humor in the classroom.

· Prepares students to for later 'fun' illustrations such as the P-N Junction Game.*

Materials:

· Stopwatch, or any clock with a second hand

· Lots of little balls (30+), e.g., yellow plastic 'projectile launcher' balls

· Bins to hold balls (2): One "full" of balls and one empty.

· Inspirational Soundtrack, (e.g., Theme to "The A-Team") and Loudspeakers…

Procedure:

1. Have the students stand and form two parallel lines across the classroom. These are the two "teams."  (If there's an odd number of students, you can even the teams by having one person be the "official timer.")

2. Explain to them briefly that electric current is the flow of electric charge carriers such as electrons; the more charge which flows in a given time, the larger the current:
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3. As you pass out one ball to each member of "Team 1," tell them that "these balls represent electrons, and you represent atoms in a conducting wire."  (At this point, the "ball" jokes begin.  Try to emphasize the importance of maintaining a respectful, 'gender-sensitive' learning environment.)
4. When you get to the last student, mention to the class that the wire is electrically neutral -- there are as many electrons as atoms(/atomic nuclei).  

5. Place the bin full of balls at one end of the "wire", and an empty bin at the other end of the wire.  With stopwatch in hand, tell "Team 1" that they will have 30 seconds to pass as many electrons down to the empty bin as possible, subject to the following rule:

You can only pass one ball at a time. 

6. Tell them to "Go!" and hit "Play" on the Inspirational Soundtrack!

7. After 30 seconds, stop everything.  Count up the balls in the formerly-empty bin and write the number on the board. Dividing this by 30 seconds gives the "current" of balls ("balls per second").   Multiplying this number by the electron charge, e = 1.602(10-19 Coulombs, would give the electric current in Amperes.

8. Challenge "Team 2" to do the same thing, only faster!  (Repeat steps 3 through 7….)

9. Briefly compare the scores of the two teams…

Discussion/Analysis:

Ask, "What are the ways in which we could increase the current?"   Students may make various suggestions, including shortening the lines** and/or having both teams work together simultaneously in parallel.  Thus we can point toward the dependence of electrical resistance (the next topic in the chapter!) on both the length and cross-sectional area of the wire, as well as introduce the notion of parallel circuits.

Finale:
Have the students do the "demo" once more, with both teams working in parallel, and compare the final current to the two prior currents.  It should be roughly a factor of two.  Celebrate & sit down.  The End.

*The P-N Junction Game is already a hit! A report exists of the game spontaneously being played at a recent student party.  (Prior consumption of non-approved beverages was likely a factor.)  Licensing negotiations with Milton Bradley Inc. have stalled.

**If anyone doubts this effect, 'race' a team of 15 students against a team of  two.
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