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When we computed the electric field due to charges we used 
Coulomb’s law. If one had a large irregular object, one broke it 
into infinitesimal pieces and computed, 
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If you wish to compute the magnetic field 
due to a current in a wire, you use the law 
of Biot and Savart, 
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Example: magnetic field due to a straight wire 
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Therefore for a wire, 
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Magnetic field due to a circular arc 
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But θ, the angle between ds and r, is 90 degrees. 
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Problem  R 
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Sections gh and fe do not contribute to the magnetic field at the  
center (in the Biot-Savart law, ds and r are parallel). 

Magnetic field at 
center of circle? 
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Sections fg and bc produce equal and opposite fields at the center 
of the circle. 
Finally, rotate section ab in such a way that it forms a straight line 
with cd. Its contribution to the field at the origin of the circle goes 
unchanged by such motion. Therefore, the field is that of a straight 
wire running from a to d horizontally. 



Force between parallel wires carrying current 
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Magnetic field due to wire 1  
where the wire 2 is, 
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Force on wire 2 due to this field, F 







Summary: 
•  Currents create magnetic fields, following a 

law somewhat similar to Coulomb’s law for 
charges, but more complicated due to the 
vector product in it (Biot-Savart law). 

•  Wires carrying currents interact 
magnetically, like charged wires do 
electrically, but equals attract. 

•  Next time we will introduce a math trick to 
simplify calculations involving Biot-
Savart’s law. 


