AP Physics – Exploring Electric Circuits Lab
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I think, therefore I have an advantage over my husband.  --  Susan Burns
Mission: Propose, design, and carry out an electrical experiment and present your findings in a laboratory report.  Your experiment should explore Ohm’s law in series, parallel, and combination dc circuits.  The following lab gear will be available for your use:

· Multimeter

· Resistors of various values

· Circuit board

· DC power supply

· Small voltage light bulbs

· Insulated wire of various lengths

· Hand powered electric generator

As always, you can have access to any other gear in the Institute should the above list of gear not satisfy your picky nature.

Part I: the Experiment:  In this part of the activity, you will propose and design your experiment.  It must be approved by your beloved instructor, the Physics Kahuna himself,  before you actually carry it out.  Fill out the Experimental Approval Form before you proceed and obtain the instructor’s signature.

Safety:  Do not use voltages greater than five volts in your experiment.  Do not touch any of the components or wiring when the circuit has electrical power applied to it.

Multimeter Guidance:  

Measuring Resistance:  The ohmmeter function measures resistance. Resistance of a component can only be measured when it is not in a circuit.  Otherwise you would measure the resistance of the entire circuit. The ohmmeter provides a small current that flows through the component, the resistance is determined based on the voltage drop. 

Measuring Voltage:   The voltmeter function has a very large resistance and is placed in parallel with the component whose voltage drop you desire to measure.  Because of the large resistance, very little (like almost nothing) current flows through the meter but it experiences the same voltage as the component, which gets measured.  

Measuring Current:   The ammeter must be placed in series with the component whose current it is that you desire to measure so that all the current flows through it.  The ammeter function has a different input than does the voltmeter and ohmmeter function.  You have to move the red measurement lead from the “V(” input jack to the one for current.  The ammeter is protected with a fuse, so it is important that it not be overloaded – the fuse would blow and you couldn’t measure current no more.  ALWAYS start with the 10 A input, then, if the current is very small, move the jack to the smaller current input.  The ammeter has a very low resistance, it is placed in series with the circuit, but because of its low resistance it does not have much of a voltage drop, so it too doesn’t change much in the circuit.

Reading Resistor Color Codes:  Resistors typically have color bands which will tell you what the resistance of the device is supposed to be.  Here is a table showing you how the codes work:
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Using the color codes:  Each resistor has four color bands.  These bands tell you what the resistance is supposed to be.  Imagine that you have a resistor that has these bands --  red, yellow, green, and gold.  The first color band, red, tells you to write down a “2”.  If it had been blue, you would write down a “6”.  But it’s red, right?  Anyway, the second band is yellow.  This tells you the second number to write down.  For yellow you write down a “4”.  Next we get to the third band, which is green.  This tells you the number of zeros to put after the first two numbers.  For green you write down five zeros. So using the color bands, here’s what we get:  the first two numbers (from red and yellow) are 24.  The third color, green, means five zeros, so you get 2 400 000 (.  The fourth band, the gold one, means that the value will be within 5 % of the 2 400 000 (.  All there is to it.
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