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0 4 10  N/Aμ π −= × .  Parallel conductors carrying currents in opposite directions repel 

each other. Parallel conductors carrying currents in the same direction attract each other. 

Solve:  
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 Since the currents are in the same direction the force is 

attractive. 
Reflect:  The currents are large but the force per meter on each wire is very small. 
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20.73.  Set Up:  Assume that the tightly bound wires have negligible diameters. By symmetry the field lines are circles 
centered on the wires and the magnitude of the field depends only on the distance from the wires. Ampere’s law says 

0 encl.B s Iμ∑ Δ =i  Apply this law to a circular path with radius 10 mr =  and with the wires at its center. 

Solve:  As we move along the chosen circular path B  has a constant magnitude and is tangent to the path. If we face 
southward as we look at the circular path, the net current points toward us and (according to the right-hand rule) the 
magnetic field circulates in a counterclockwise direction around the circular path. Thus, if we traverse the circular path in 
the counterclockwise direction we have || (2 ),B s B s B rπ∑ Δ = ∑Δ = with encl 17 5 A 11 3 A 23 0I = . + . − . A 5 8 A.= .  Ampere’s 

law therefore gives 0 encl(2 )B r Iπ μ= and
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Reflect:  We could also obtain this result by using the superposition principle since each current I produces a known 

magnetic field equal to 0 .
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=  As we face southward, northbound currents create counterclockwise magnetic field and 

southbound currents create clockwise fields. Thus, the net magnetic field has a magnitude equal to 0 north south| ,
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with the direction of circulation determined by the larger current.  
 


