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Magnetic Fields and Distance Activity—Proportional Magnetic Field Equations Handout 

Proportional Magnetic Field Equations Handout 

The magnetic field is related to the distance away from the center of the magnet by: 

 
𝐵 = 𝑎𝑋𝑛  

 
We are using the proportional magnetic field determined by the tangent of the deflected angle: 
 

𝐵 𝛼 tan 𝜃 
 
And the distance to the center of the magnet is from our measurements: 
 

𝑋 = 𝑑 
 
This power equation becomes: 
 

tan 𝜃 = 𝑎𝑑𝑛 
 
Linearize by taking the log of both sides: 
 

𝐥𝐨𝐠(𝐭𝐚𝐧 𝜽) = 𝐥𝐨𝐠(𝒂𝒅𝒏) 

 
Logarithmic rules make this a linear function.  
 

log(tan 𝜃) = log(𝑎) + 𝑛 log(𝑑) 


