Instructor, A section 118

SFU Department of Physics

phys102¢q - Fall 2004 - Assignment 5.

Due Sun. Dec 12, 2004 at 12:12hrs. CAPAID is 1262

1. {1 pt.] The reciangular loop shown below is located in
a uniform magnetic field of 0.15T pointing in the negative
x direction.

DATA:
A=4.5cm
B=4 5cm
0=32.5°
T=B.3A

Calculate the magnitude of the torgque on the loop.

2. [1 pt] A mairow flat coil wound on a square frame
has 140 turns and sides of 41.0cm. It carries a current of
2.45A and is positioned in a 0.220-T magrnetic field. What
is the maximum torque that can be exerted by the field on
the coil?

3. [1 pt} AtSFU the magnetic field due to the earth is at
15.0° to the vertical and has a magnitude of 5.70x 10~ 5T. An
electron moves straight down at 7.78 x 10°ms—*. Find the
ratio of the magnitude of the magnetic force on the eleciton

to its weight, mg.
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4. [1 pt] The diagram above depicis a wire carrying
a current =4.70A. The wire splits into two channels; of
resistance Rp=7.4501 and R,=4.85(}, and re-joins forming
a current loop in the shape of an isosceles triangle with
base distance d=7.90cm and height L=16 0cm. The loop is
entered into the space between the two poles of a magnet
with a uniform magnetic field, B=4.35x10~2T, that runs
from one pole to the other. The loop is placed such that the
field lies in the plane of the loop. What is the torque on the
dircuit about the wire's axis?

5. [1 pt] Calculate the magnetic dipole moment of a
single atom, based on the following model: One electron
travels at speed 3.90x10%m/s in a circular orbit of diameter
2x107'm,
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8. [1 pt] The individual atomic magnetic dipoles of mag-
netic matexials {such as iron) are preferentially lined up to
point in the same direction. If a fraction f of the dipoles
are 50 aligned along the long axis {with the rest oriented
randomty so that their magnetic dipole momenis add vec-
tarially to zero), what is the net ragnetic dipole moment of
a piece of such material (as shown in the diagram above):
where, w=265cm, k=5.55cm, [=11.0cm, and f=0.707? Note,
the material may be viewed as an array of cubes, each of
which oontains one atom, with only the outermost electron
being considered, and is 2x107*%m on a side. Also assume
the same speed for the eleciron as above.

7. [1 pt.] What is the tosque experienced by the piece of
material in a field of 1.10x1073T, when the magnetic field
is directed at right angles to the long axis of the material
as shown in the diagram? (The torque should potnt in a
direction perperxlicular to both gz and B.)

8. [1 pt] Aninfiniialy long wire lies along the z-axis and
carries acurrent of I=+4 80ZA . A second Infinitely long wire
is parallel to the z-axis and lies along the plane z=+13.0crm.
Find the current in the second wire if the net magneiic field
at z=+6.10cm is zero.

9. [1 pt} A long solenoid filled with a ferromagnetic
muaterial of permeability p=845;10 s wound with wire so
that there are 12 turns per cm. Whai curreiit must flow
through the wire to produce a magnetic field of 1.70T within
the solenoid?
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