Getting MAD about Magnetics

· Tape the magnets onto the bottom of the shoe box and close the lid
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· Tape the graph paper onto the top of the shoe box
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· Move the magnetic field sensor from square to square on the graph paper and record the magnetic field strength data
· Enter the data into an Excel spreadsheet
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· From the Insert menu select a 3D surface plot
· Right click on the chart to bring up various formatting and viewing options
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Notes:
· Be sure to gather data away from any sources of electromagnetic interference
· One, two, three, or more magnets can be used
· Instead of magnets of varying strength, identical magnets can be used – a much more predictable/regular plot is generated
· Recording 300 values is time consuming – use only part of the graph paper for a shorter activity
· For a much shorter activity use either set here:
https://docs.google.com/spreadsheet/ccc?key=0AgePBM0TJqRSdFl0cGVoU21oZnZyU0xRY3otSXJtV2c&usp=sharing

Questions: (Do not open the box … yet.)
1. Where is the magnetic field the strongest on your plot?
2. Where is the magnetic field the weakest on your plot?
3. Sketch where you think magnets are located inside the box.
Open the box and see if your sketch matches.
4. A magnetic field twice as strong would produce a “hill” how many times as tall?
5. Can magnetic field values be negative?  If so, what does this mean?
6. Do magnetic fields add, subtract, multiply or divide?  Give a reason for your answer.
7. Besides Tesla another unit for magnetic field strength is Gauss.  10,000 Gauss = 1 Tesla.  Is a Gauss larger or smaller than a Tesla?  
8. 500 microTesla = _______ Gauss.
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1 98 111 142 152 153 140 113 91 64 34 10 12 28 42 48
2 130 174 201 214 213 191 156 126 90 52 25 5 15 31 36
3 133 171 217 236 240 219 174 144 90 57 23 9 26 38 57
4 165 198 243 260 271 248 212 169 122 86 44 17 4 29 42
5 159 204 240 276 284 271 231 193 154 112 76 37 11 10 29
6 148 191 233 267 269 265 246 206 173 136 92 65 35 11 10
7 121 159 194 231 241 235 229 202 185 155 121 90 50 19 10
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11 3 13 32 49 66 85 113 131 140 153 134 110 72 41 6
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