Homework for Chapter 29

(Due 11/10/22)

Questions: 2,4, 10
Exercises & Problems: 8, 13, 15, 36, 41, 48, 55, 57, 90

Question 2

Figure 29-24 represents a snapshot of the velocity vectors of
four electrons near a wire carrying current i. The four
velocities have the same magnitude; velocity v, is directed

into the page. Electrons 1 and 2 are at the same distance
from the wire, as are electrons 3 and 4. Rank the electrons
according to the magnitudes of the magnetic forces on them
due to current i, greatest first.

Question 4

Figure 29-26 shows cross sections of two long straight
wires; the left- hand wire carries current i; directly out of
the page. If the net magnetic field due to the two currents is
to be zero at point P, (a) should the direction of current 7> in
the right-hand wire be directly into or out of the page and
(b) should i> be greater than, less than, or equal to i»?

Question 10

<
—
Vg
=
V4
° @® O
P Zl 22

Figure 29-32 shows four identical currents 7 and five Amperian paths (a through e) encircling
them. Rank the paths according to the value of gSE-dE taken in the directions shown, most

positive first.
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Problem 8

In Fig. 29-39, two semicircular arcs have radii R> =
7.80 cm and Ry = 3.15 cm, carry current i = 0.281 A,
and share the same center of curvature C. What are the
(a) magnitude and (b) direction (into or out of the
page) of the net magnetic field at C?

Problem 13

In Fig. 29-43, point P is at distance R = 13.1 cm on the perpendicular bisector of a straight wire
of length L = 18.0 cm carrying current i = 58.2 mA. (Note that the wire is not long.) What is the
magnitude of the magnetic field at P1 due to i?
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Problem 15

Figure 29-44 shows two current segments. The lower segment carries a current of i1 = 0.40 A
and includes a semicircular arc with radius 5.0 cm, angle 180°, and center point P. The upper
segment carries current i> = 2i1 and includes a circular arc with radius 4.0 cm, angle 120°, and
the same center point P. What are the (a) magnitude and (b) direction of the net magnetic field

B at P for the indicated current directions? What are the (c) magnitude and (d) direction of B
if i is reversed?




Problem 36

In Fig. 29-63, five long parallel wires in an xy plane are separated by distance d = 8.00 cm, have
lengths of 10.0 m, and carry identical currents of 3.00 A out of the page. Each wire experiences a
magnetic force due to the other wires. In unit-vector notation, what is the net magnetic force on
(a) wire 1, (b) wire 2, (c) wire 3, (d) wire 4, and (e) wire 5?
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Problem 41 A
In Fig. 29-65, a long straight wire carries a
current i1 = 30.0 A and a rectangular loop carries y
current i = 20.0 A. Take a = 1.00 cm, b = 8.00 b \_
cm, and L = 30.0 cm. In unit-vector notation, X
what is the net force on the loop due to i1? ,
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Problem 48

In Fig. 29-70, a long circular pipe with outside radius R = 2.6 cm carries a (uniformly
distributed) current i = 8.00 mA into the page. A wire runs parallel to the pipe at a distance of
3.00R from center to center. Find the (a) magnitude and (b) direction (into or out of the page) of
the current in the wire such that the net magnetic field at point P has the same magnitude as the
net magnetic field at the center of the pipe but is in the opposite direction.
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Problem 55

A long solenoid with 10.0 turns/cm and a radius of 7.00 cm carries a current of 20.0 mA. A
current of 6.00 A exists in a straight conductor located along the central axis of the solenoid.
(a) At what radial distance from the axis will the direction of the resulting magnetic field be at
45.0° to the axial direction? (b) What is the magnitude of the magnetic field there?

Problem 57

A student makes a short electromagnet by winding 300 turns of wire around a wooden cylinder
of diameter d = 5.0 cm. The coil is connected to a battery producing a current of 4.0 A in the
wire. (a) What is the magnitude of the magnetic dipole moment of this device? (b) At what axial
distance z >> d will the magnetic field have the magnitude 5.0 uT (approximately one-tenth that
of Earth’s magnetic field)?

Problem 90

In Fig. 29-71, an arrangement known as Helmholtz coils consists of two circular coaxial coils,
each of N turns and radius R, separated by distance s. The two coils carry equal currents i in the
same direction. (a) Show that the first derivative of the magnitude of the net magnetic field of the
coils (dB/dx) vanishes at the mid- point P regardless of the value of s. Why would you expect
this to be true from symmetry? (b) Show that the second derivative (d 2B/dx?) also vanishes at P,
provided s = R. This accounts for the uniformity of B near P for this particular coil separation.
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