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30.1 The Biot–Savart Law



Example 30.1 Magnetic Field Surrounding a Thin, Straight Conductor

Example 30.2 Magnetic Field Due to a Curved Wire Segment

answer

answer

Example 30.3 Magnetic Field on the Axis of a Circular Current Loop

answer



30.2 The Magnetic Force Between Two Parallel Conductors

Example 30.4 Suspending a Wire
Two infinitely long, parallel wires are lying on the
ground a distance a = 1.00 cm apart as shown in Figure
30.8a. A third wire, of length L =10.0 m and mass 
400 g, carries a current of I1 = 100 A and is levitated above the 
first two wires, at a horizontal position midway between them. 
The infinitely long wires carry equal currents I2
in the same direction, but in the direction opposite that
in the levitated wire. What current must the infinitely
long wires carry so that the three wires form an equilateral
triangle?



30.3 Ampère’s Law

Example 30.5 The Magnetic Field Created by a Long Current-Carrying Wire
A long, straight wire of radius R carries a steady current I that is uniformly distributed
through the cross section of the wire (Fig. 30.13). Calculate the magnetic
field a distance r from the center of the wire in the regions r ≥ R and r < R.
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Example 30.6 The Magnetic Field Created by a Toroid
A device called a toroid (Fig. 30.15) is often used to create an almost
uniform magnetic field in some enclosed area. The device consists of
a conducting wire wrapped around a ring (a torus) made of a 
nonconducting material. For a toroid having N closely spaced turns of 
wire, calculate the magnetic field in the region occupied by the torus, 
a distance r from the center.

30.4 The Magnetic Field of a Solenoid

Figure 30.17 (a) Magnetic field lines for a 
tightly wound solenoid of finite length, carrying 
a steady current. The field in the interior
space is strong and nearly uniform. (b) The 
magnetic field pattern of a bar magnet, 
displayed with small iron filings on a sheet of 
paper.

Magnetic field inside a solenoid:



30.5 Gauss’s Law in Magnetism

Example 30.7 Magnetic Flux Through a Rectangular Loop
A rectangular loop of width a and length b is located
near a long wire carrying a current I (Fig. 30.21). The 
distance between the wire and the closest side of the 
loop is c. The wire is parallel to the long side of the loop. 
Find the total magnetic flux through the loop due to the 
current in the wire.



30.6 Magnetism in Matter
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Section 30.6 is groovy, but it 
will NOT be on the AP Exam in 
May so I think I will stop now.


