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Magnetic field



Problem:

• Four long straight wires, each with current I
overlap to form a square with side 2r.

• Find the magnetic field at the center of the 
square, and compare it with the result from 
the formula for a circular loop of current I.
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Relevant ideas:

• A long current-carrying wire is surrounded by 
a magnetic field whose strength drops as 1/d.
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• A long current-carrying wire is surrounded by 
a magnetic field whose strength drops as 1/d. 

• The field lines are circles about the wire. Use 
the Right-Hand rule to find the direction of Bi

at P for wires i = 1,..,4.



Relevant ideas:

• A long current-carrying wire is surrounded by 
a magnetic field whose strength drops as 1/d. 

• The field lines are circles about the wire. Use 
the Right-Hand rule to find the direction of Bi

at P for wires i = 1,..,4.

• The net magnetic field adds all contributions.
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Equations associated with ideas:
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• Use the simple right-hand rule to find that the 
fields from wires 1 through 4 add at P.
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Strategy

• Use the simple right-hand rule to find that the 
fields from wires 1 through 4 add at P.

• The direction of the net magnetic field at P is 
out of the page.

• In the comparison with the circular loop result 
look for a change of the type “2r becomes 
8r”, as is the case for the circumference of the 
circle versus the perimeter of a square.
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