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Magnetic Field Explorations
When playing with a magnet, you have probably found that objects were more strongly attracted or repelled when they were closer to the magnet. In this experiment, you will first use a Magnetic Field Sensor to study magnetic field strength at various distances from a bar magnet. In the second part of the experiment, you will measure and map the magnetic field at one-centimeter intervals along the length of the bar magnet.
OBJECTIVES
· Use a Magnetic Field Sensor to measure magnetic field strength.
· Graph and analyze data.
· Make conclusions about the relationship between magnetic field strength and distance.
· Measure and graph magnetic field strength at points along a bar magnet.
· Make conclusions about the magnetic field at various points on a bar magnet.
MATERIALS
Chromebook, computer, or mobile device
Graphical Analysis 4 app
Go Direct 3-Axis Magnetic Field
meter stick
bar magnet
tape
ruler
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Figure 1
PROCEDURE
Part I   Magnetic field strength and distance
1. Launch Graphical Analysis. Connect the Magnetic Field Sensor to your Chromebook, computer, or mobile device.
2. Tape a meter stick to the table top with pieces of tape at 50 cm and 95 cm. 
3. Set up the data-collection mode.
a. Click or tap Mode to open Data Collection Settings. Change Mode to Event Based.
b. Enter Distance as the Event Name and cm as the Units. Click or tap Done.
4. Collect data at the 4 cm distance.
a. Click or tap Collect to start data collection.
b. Position the Magnetic Field Sensor so the Sensor Location dot is at the 0 cm mark (see Figure 1).
c. Place the S pole of the bar magnet at the 4 cm line of the meter stick (see Figure 1). If the poles are not marked, orient the magnet so that you get positive magnetic field readings. Keep the magnet in this orientation throughout Part I. 
d. When the reading has stabilized, click or tap Keep.
e. Enter 4 (for 4 cm). Click or tap Keep Point to save this data pair.
5. Move the magnet and repeat the Step 4 procedure at each 2 cm interval up to 14 cm. Note: You do not need to start data collection each time. 
6. When you have finished, stop data collection and answer the Part I Processing the Data questions before moving on to Part II. 
7. (optional) Print a copy of the graph.
Part II  Mapping the magnetic field of a bar magnet
8. Position the bar magnet beside the ruler with the S-pole end of the magnet at the 3 cm mark (see Figure 2). Tape the magnet to the table top.
[image: ]
Figure 2   
9. Set up the data-collection mode.
a. Click or tap Mode to open Data Collection Settings. 
b. Change the Event Name to Position. Click or tap Done.
10. Collect data at the 0 cm position.
a. Click or tap Collect to start data collection.
b. Position the Magnetic Field Sensor so the Sensor Location dot is at the 0 cm mark (see Figure 2).
c. When the reading has stabilized, click or tap Keep.
d. Enter 0 (for 0 cm). Click or tap Keep Point.
11. Move the sensor and repeat the Step 11 procedure at 1 cm intervals until you have reached a point 3 cm beyond the N-pole end of the bar magnet. Important: Keep the Magnetic Field Sensor parallel to the bar magnet during data collection, as shown in Figure 3.
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Figure 3   
12. When you have finished, stop data collection and answer the Part II Processing the Data questions.
13. (optional) Export, download, or print a copy of the graph.
14. Before closing Graphical Analysis, continue to the Processing the Data section.
PROCESSING THE DATA
Part I   Magnetic field strength and distance
1. What happens to magnetic field strength as distance increases?
2. What would the magnetic field strength be at 7 cm? What would it be at 16 cm?
Part II  Mapping the magnetic field of a bar magnet
3. Where on the bar magnet was the largest positive magnetic field strength reading observed?
4. Where on the bar magnet was the most negative magnetic field strength reading observed?
5. At what centimeter position does your graph have a zero value magnetic field strength value? At what point is this on the bar magnet?
6. Why does the graph have both positive and negative magnetic field strength values?
7. Use what you learned in Part I to explain the shapes of the end portions of your Part II graph.
EXTENSIONS
1. Test the strengths of different magnet types at the same distance from the sensor. Which magnet types are strongest? Weakest?
2. Stack similar magnets, one at a time, and measure the combined field strength. Graph your data and describe the relationship you find.
3. Place two magnets 5 cm apart and facing each other. You may need tape to hold them in place. Use a Magnetic Field Sensor to explore the field strength between the magnets. Try N-N, N-S, and S-S pole combinations. What differences do you find?
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