Magnetism | Pre-lab Questions

** Disclaimer: This pre-lab is not to be copied, in whole or in part, unless a
proper reference is made as to the source. (It is strongly recommended
that you use this document only to generate ideas, or as a reference to
explain complex physics necessary for completion of your work.) Copying
of the contents of this web site and turning in the material as “original
material” is plagiarism and will result in serious consequences as
determined by your instructor. These consequences may include a faﬂ%
grade for the particular pre-lab or a failing grade for the entire s ted,
at the discretion of your instructor. **

e The graph below is the measurement of the axial magneti@ of a pair of
magnets verse distance from the magnetic pair.
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« Would you say that this graph is inverse cubic? Therefore, does it reproduce the
magnetic field of an ideal dipole?
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The equation of the best fit line given in the graph is inverse cubic. The root mean square
error was 0.005347, meaning we had a regression of R? = 0.994653. This is obviously an
excellent fit for the inverse cubic trendline. Hence, the measurement of magnetic field
strength versus distance appears to fall off in a nearly inverse cubic fashion. :
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e Using what you have learned in lecture and this manual about the mag @
of an ideal dipole find the magnetic moment (p) of this material T@] ation of

the magnetic field of an ideal dipole is:
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Combine this with the results of the curve fit to fin:u. O)&

Relating the correlation coefficient to the field expressi magnetic dipole, we see

that:
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(Watch your units! Be sure you knd
Also notice that the 1/x ‘s cancehloté
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whether you are using mT or T and cm or m.
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Using your valu correlation coefficient we can thus solve for “mu”(un) to
determine the ic dipole moment of the magnet.
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