
KEYS TO HW30.3
Section 30.3 Ampère’s Law
HW 30-3-1  (6 pts)   Section 30.3
31. The magnetic coils of a tokamak fusion reactor are in the
shape of a toroid having an inner radius of 0.700 m and an
outer radius of 1.30 m. The toroid has 900 turns of large diameter
wire, each of which carries a current of 14.0 kA.
Find the magnitude of the magnetic field inside the toroid
along (a) the inner radius and (b) the outer radius.

HW 30-3-2  (6 pts)   Section 30.3
33. A long, straight wire lies on a horizontal table and carries
a current of 1.20 mA. In a vacuum, a proton moves parallel
to the wire (opposite the current) with a constant speed of
2.30 x 104 m/s at a distance d above the wire. Ignoring the
magnetic field due to the Earth, determine the value of d.



HW 30-3-3  (6 pts)   Section 30.3
36. A long, cylindrical conductor of radius R carries a current
I as shown in Figure P30.36. The current density J,
however, is not uniform over the cross section of the conductor
but rather is a function of the radius according to
J = br, where b is a constant. Find an expression for the
magnetic field magnitude B (a) at a distance r1 < R and
(b) at a distance r2 > R, measured from the center of the
conductor.

HW 30-3-4  (6 pts)   Section 30.3
37. The magnetic field created by a large current passing
through plasma (ionized gas) can force current-carrying
particles together. This pinch effect has been used in designing
fusion reactors. It can be demonstrated by making an
empty aluminum can carry a large current parallel to its
axis. Let R represent the radius of the can and I the current,
uniformly distributed over the can’s curved wall.
Determine the magnetic field (a) just inside the wall and
(b) just outside. (c) Determine the pressure on the wall.



Section 30.4 The Magnetic Field of a Solenoid
HW 30-3-5  (6 pts)   Section 30.4
41. A single-turn square loop of wire, 2.00 cm on each edge,
carries a clockwise current of 0.200 A. The loop is inside
a solenoid, with the plane of the loop perpendicular
to the magnetic field of the solenoid. The solenoid has
30.0 turns/cm and carries a clockwise current of 15.0 A.
Find (a) the force on each side of the loop and (b) the
torque acting on the loop.


