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Relationship between 

Magnetism and Electricity



The Biot–Savart Law
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Magnetic Fields Due to Currents



Example 29.3: Magnetic Field 

on the Axis of a Circular Current Loop
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Source of Earth’s Magnetic Field



The Magnetic Force 

Between Two Parallel Conductors
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The Magnetic Force 

Between Two Parallel Conductors

When the magnitude of the force per unit length 

between two long, parallel wires that carry identical 

currents and are separated by 1 m is 2  10–7 N/m, 

the current in each wire is defined to be 1 A. 
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Ampère’s Law
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The line integral of around any 

closed path equals , where  is the 

total steady current passing through 

any surface bounded by the closed path:
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The Magnetic Field of a Solenoid



The Magnetic Field of a Solenoid



The Magnetic Field of a Solenoid
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The Magnetic Field of a Solenoid
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Gauss’s Law in Magnetism
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Gauss’s Law in Magnetism
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Gauss’s Law in Magnetism

0d = B A
The net magnetic flux through any 

closed surface is always zero:



Magnetism in Matter



The Magnetic Moments of Atoms
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The Magnetic Moments of Atoms
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The Magnetic Moments of Atoms
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Ferromagnetism



Ferromagnetism



Paramagnetism



Diamagnetism


