
HW 30-4-1  (6 pts)   Section 30.4
43. It is desired to construct a solenoid that will have a resistance
of 5.00 Ω (at 20.08C) and produce a magnetic field
of 4.00 x 1022 T at its center when it carries a current of
4.00 A. The solenoid is to be constructed from copper wire
having a diameter of 0.500 mm. If the radius of the solenoid
is to be 1.00 cm, determine (a) the number of turns of
wire needed and (b) the required length of the solenoid.

HW 30-4-2  (6 pts)   Section 30.4
44. A solenoid 10.0 cm in diameter and 75.0 cm long is made
from copper wire of diameter 0.100 cm, with very thin insulation.
The wire is wound onto a cardboard tube in a single
layer, with adjacent turns touching each other. What power
must be delivered to the solenoid if it is to produce a field
of 8.00 mT at its center?

Section 30.5 Gauss’s Law in Magnetism
HW 30-4-3  (6 pts)   Section 30.5
46. Consider the hemispherical closed surface in Figure
P30.46. The hemisphere is in a uniform magnetic field that
makes an angle 𝞡 with the vertical. Calculate the magnetic
flux through (a) the flat surface S1 and (b) the hemispherical
surface S2.

HW 30-4-4  (6 pts)   Section 30.5
47. A solenoid of radius r = 1.25 cm and length 𐑙 = 30.0 cm
has 300 turns and carries 12.0 A. (a) Calculate the flux
through the surface of a disk-shaped area of radius R =
5.00 cm that is positioned perpendicular to and centered
on the axis of the solenoid as shown in Figure P30.47a.
(b) Figure P30.47b shows an enlarged end view of the same
solenoid. Calculate the flux through the tan area, which
is an annulus with an inner radius of a = 0.400 cm and an
outer radius of b = 0.800 cm.

Section 30.6 Magnetism in Matter
HW 30-4-5  (6 pts)   Section 30.6
49. The magnetic moment of the Earth is approximately
8.00 x 1022 A ? m2. Imagine that the planetary magnetic
field were caused by the complete magnetization of a huge
iron deposit with density 7.9 Mg/m3 and approximately
8.50 x 1028 iron atoms/m3. (a) How many unpaired electrons,
each with a magnetic moment of 9.27 x 10-24 A m2  , 
would participate? (b) At two unpaired electrons per iron
atom, how many kilograms of iron would be present in the
deposit?
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