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A mass spectrometer is used to identify the charge-to-mass ratio

of charged particles in the apparatus shown. The accelerating
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voltage is 10 kV. Protons used to calibrate the instrument landon  _ [ I -
the detector 10 cm from the entrance slit. What is the magnetic Y FT: Petector
ﬁeld Strength? q @ Ton source

An unknown ion reaches the detector twice as far from the entrance point as a proton used for
calibration What do we know about the urknown ion?

If current corresponds to negatively charged electrons moving, what is the direction of the force
on the wire?
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You wonder if a clothesline in the Earth’s magnetic field could be supported by running an
electric current through it. For simplicity consider a clothesline in Costa Rica, near the equator,
where the magnetic field is horizontal and points from south to north, and the field strength is
approximately 50 pT. Assume the clothesline is 10 m long and when loaded with wet clothes it
weighs 5.0 kg. Can this be done? What current would be required and which direction would the
clothesline need to be oriented?

Find the direction of the net magnetic force on the circuit shown by finding the directions of the
forces on the segments labeled L, II, and 11, and considering how these three forces will add.
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The magnetic field below is uniform. What is the direction of the net magnetic force on the
rectangular current loop shown? (Find the forces on each of the four sides of the loop and add
them up.)
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The nonuniform magnetic field shown increases in strength from left to right. What is the
direction of the net magnetic force on the rectangular current loop?
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Announcements 3/25/10 (go over at end)

Change to prelab next week: Monday and Tuesday lab members
postpone calculating the field of the coils until after class
Tuesday.

Friday afternoon office hours this week and next: 1:30 — 3 (no
junior lab)

Reading details: For today and next Tuesday, read after class
because our approach is quite different from Wolfson.

In 26.4, skip Hall effect.

We are not going to cover the Biot-Savart Law (beginning of
26.5) quantitatively, just understand it qualitatively.

We will use the results of examples 26.4 and 26.5 but you do
not need to be able to derive them.

We will cover the part on “Magnetic force between conductors”
at the end of section 26.5.

Feedback:

General purpose: Feedback allows me to hear from everyone in
the class and to adjust a few aspects of how I am teaching the
class to best match what I hear. With such a large class, there’s a
broad range!

Most important element: what you do



Key ideas from last time

Magnetic fields B fill the space around Earth and magnets
Magnetic fields exert forces on other magnets
Surprisingly: although B does not exert force on stationary
charges, magnetic forces act on moving charges

In uniform B perpendicular to motion, charged particles go in
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A mass spectrometer is used to identify the charge-to-mass ratio
of charged particles in the apparatus shown. The accelerating
voltage is 10 kV. Protons used to calibrate the instrument land
on the detector 10 cm from the entrance slit. What is the
magnetic field strength?
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[f current is carried by the motion of negative
electrons, what is the direction of the force on

the wire? =
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If current is carried by the motion of negative electrons, what is
the direction of the force on the wire? o -
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You wonder if a clothesline in the Earth’s magnetic field could
be supported by running an electric current through it. For
simplicity consider a clothesline in Costa Rica, near the equator,
where the magnetic field is horizontal and points from south to
north, and the field strength is approximately 50 pT. Assume the
clothesline is 10 m long and when loaded with wet clothes it
weighs 5.0 kg. Can this be done? What current would be
required and which direction would the clothesline need to be
oriented?
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Find the direction of the net magnetic force on
the circuit shown by finding the directions of the
forces on the segments labeled I, II, and III, and
considering how these three forces will add.
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The magnetic field shown below is uniform.
What is the direction of the net magnetic force
on the rectangular current loop shown below?
(Find the forces on the four sides and add them

up.)
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The nonuniform magnetic field shown below
increases in strength from left to right. What 1s
the direction of the net magnetic force on the
rectangular current 100»1% shown below?
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Two parallel wires carry identical upward cur-
rents. The current is carried by electrons mov-
ing down. What is the direction of the mag-
netic force exerted by the left wire on the right

wire? L
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1. To the left. LnreS
—To the right.

3. Up.

4. Down.

5. The force is zero because the currents are par-
allel so the cross product 1s zero.

Physics 4L Spring 08; March 25; Sources of magnetic fields 3/25, Question 1 CT 5892
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