
Question #75233, Physics / Electromagnetism | 

You have a 1.0-m-long copper wire. You want to make an 

N-turn current loop that generates a 1.0 mT magnetic field at the 

center when the current is 1.0 A. You must use the entire wire. 

'What will be the diameter of your coil? 

Need to calculate: 

d - ? 

𝒍 = 1.0 𝑚 

𝑩 = 1.0 𝑚𝑇 =  10−3 𝑇 

𝑰 = 1.0 𝐴 

𝝁𝟎 = 4𝜋 ∙ 10−7 𝑁 ∙ 𝐴−2 

Solution: 

The field for coil is 𝑩 =
𝑵𝝁𝟎𝑰

𝒅
 (a).  Wire length = 𝑵𝟐𝝅𝒓 = 𝑵𝝅𝒅 , 𝑵 =  

𝒍

𝝅𝒅
 . 

Sub into (a) =  
𝒍𝝁𝟎𝑰

𝝅𝒅𝟐
 . Then  𝒅𝟐 =  

𝒍𝝁𝟎𝑰

𝑩
→ 𝒅 = √

𝒍𝝁𝟎𝑰

𝑩
. 

𝒅 = √
𝟏. 𝟎 ∙ 𝟒𝝅 ∙ 𝟏𝟎−𝟕 ∙ 𝟏. 𝟎

𝟏𝟎−𝟑
= 𝟎. 𝟎𝟑𝟓 𝒎 

Answer: d = 0.035 m 
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