
Answer on Question #50582-Physics-Electric Circuits 

Wire of finite length 𝑙 carrying current 𝐼 produces magnetic field of 𝐵 Tesla at a distance of 𝑑 = 10 𝑐𝑚 on 

the perpendicular bisector of its length. If this wire is converted into a circular loop of single turn, find the 

expression for magnetic field at its center? 

Solution 

Magnetic field of 𝐵 Tesla at a distance of 𝑑 on the perpendicular bisector of its length is 

𝐵 =
𝜇0𝐼

2𝜋𝑑

𝑙

√𝑙2 + 𝑑2
. 

Magnetic field at the center of the circle is 

𝐵′ =
𝜇0𝐼

2𝑟
. 

So, 

𝐵′ = 𝐵
𝜋𝑑√𝑙2 + 𝑑2

𝑟𝑙
. 

The wire is converted into a circular loop: 

𝑙 = 2𝜋𝑟 → 𝑟 =
𝑙

2𝜋
. 
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