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Midterm information sheet online{ will vpdate diteuls of whats covced
PS 9 covers remaining material for midterm 2, due next Tuesday

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

Reading for Thursday: additional reading on magnets (handout
& posted online)

Wolfson reading: read after class in all cases

Thurs 3/25: we’re using the results of Exs. 26.4 and 26.5, which
are Egs. 26.9 and 26.10. Also read “Magnetic force between
conductors” (p. 447)

Today 3/30: 26.6 but ignore “Gauss’s Law for magnetism”

Thursday 4/1: 26.7, and “Solenoids” 454-456, except ignore the
Ampere’s Law argument for it. Use our class discussions as a
guide to what is important in 26.7.
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Problems for class, 3/30/10

Find the combined magnetic field (magnitude and direction) of two parallel currents a distance x
from the left current.
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At the center of the circular current Joop, what is the direction of the magnetic field due to the
four segments shown? & T

A circular wire loop of radius 15 cm and negligible thickness carries a 2.0 A current clockwise as
viewed from above. Use suitable approximations to find the magnetic field of this loop (a) in the
plane of the loop, 1.0 mm outside the loop, (b) on the loop axis, 60 cm above the center of the
loop.

A current loop is placed in a magnetic field as shown below. Which way does the loop rotate?

A current loop is placed in a magnetic field as shown below. Which way does the loop rotate?
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Key ideas from last time

Obtained magnetic force on current by adding up forces on
individual moving charges
F=ILxB B
force by uniform B on straight current /, length L
L points in direction of current = direction of gV,

(opposite to motion of negative charges!)

Circuits (closed loops of current):
no net magnetic force on circuit from uniform B
do experience a magnetic force from nonuniform B

Source of magnetic field is moving charge = current
BUT field lines do not point out from movmg charge instead€

they loop around it
JU 1@» “O *U
Magnetic field of long straight current:
Mol
27y
r = perpendicular distance from current
Direction: field lines form right-handed loops around /

Strength B =

At any point B is tangent to the field line
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Find the combined magnetic field (magnitude and direction) of
two parallel currents a distarice x from the left current.
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At the center of the circular current loop, what is
the direction of the magnetic field due to the
four segments shown?,_
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1. into the page rgl — |

(2. out of the page) an rnle fr current (oop s
3. to the left
4. to the right
5. The magnetic field due to those segments is
zero at the center of the loop.




Look at the same loop from the side. Directly to
the right of the loop, what is the direction of the
magnetic field due to the two segments shown?
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3. to the left

4. to the right

5. into the page
6. out of the page
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On the axis of the circular current loop shown,
what is the direction of the magnetic field due to
the two numbered current segments?
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6. out of the page
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From Mazur, Physics: Principles and Practice, to be published (Addison-Wesley).
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Figure 32.5 Mapping out the magnetic field of a current loop.
The magnetic field contributions from (a) segments 1 and ()
2 at A (c¢) add up to a vertical field. Magnetic fields at (d) at
point B at the center of the ring, (¢) at point C below the ring,
and (f) at point D to the right of the ring. Note that in all
cases the magnetic field of each segment is perpendicular to
the line connecting that segment to the point at which we are
determining the field.
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Wrapping a long current-carrying wire into a loop

current

produces the following field when you add together the contributions from each little segment
everywhere:
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A circular wire loop of radius 15 cm and negligible thickness
carries a 2.0 A current clockwise as viewed from above. Use
suitable approximations to find the magnetic field of this loop
(a) in the plane of the loop, 1.0 mm outside the loop, (b) on the
loop axis, 60 cm above the center of the loop.
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A current loop 1s placed in a magnetic field as

shown below. Which way does the loop rotate?
B
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1. The left side comes forward and the righ@

goes backward.
. Theteftside goes backward and the right side
goes forward.

3. The loop rotates in the direction of the
current.

4. The loop rotates opposite to the direction of
the current.

5. The loop does not rotate — there is no net
torque.




A current loop is placed in a magnetic field as
shown below. Which way does the loop rotate?

1. Left side forward/right side backward.

2. Left side backward/right side forward.

3. The loop rotates in the direction of the
current.

4. The loop rotates opposite to the direction of

the ¢ :
5. The loop does not rotate — the@
ue.




W.'H/\)A M{;M,A as befoe, cam sl

xB
| /A N -

Shioke 55 sk UEe fe elechric case : f’—ﬁ"g

We didnt uM\a e aloovd W o elechnc duPd’eL.f
; LUt {—MBWJ o Mtc d«\po{u‘ € vf/ua umpo/f-awd*

| ht sensivg

- NviiRk, wmRL

- eALchat vnotrys




