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10-1 Livo symmetric Sitns

® current loop + magnetic lfie(z( —> torgue -

® torgne + mﬂgnetia lfieM —> current




10-2 [ ivo Lxperiments

First gxyaeriment
A Wgnet L5 moving Lith res pect to t
Coop.



http://phet.colorado.edu/simulations/sims.php?sim=Faradays_Electromagnetic_Lab
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Indnction /

Electromotive force
® Axn em‘m trhen the numper olf

magnetic field lines that pass throngh the (ovp

173 c/wmging.
- A Eonantitative Lreatment
- The magnetic lf( nx

Oy =[B-dA  1Weber =1Wb=1T-m’


http://en.wikipedia.org/wiki/Michael_Faraday
http://en.wikipedia.org/wiki/Wilhelm_Eduard_Weber
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o: =10 A4 n =22X10%" turns / m
o4 = 346 X10Fm’® Y| = 130 turns
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e =NAD,/At=75mV
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Ex3 B=46x%
W =30m H=20m t=o0.1s

=jBde=j4t2x2de
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= =144t =14V, nterclockwise
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29.8 (a) Schematic diagram of an alternator. A conducting loop rotates in a magnetic field, producing an emf, Connections
from each end of the loop to the external circuit are made by means of that end’s slip ring. The system is shown at the time when
the angle ¢¢ = wr = 90°. (b) Graph of the flux through the loop and the resulting emf between terminals a and b, along with the

corresponding positions of the loop during one complete rotation.
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10-J Indunction and Energy
Lransfers

P=Fv,®=BA=B8BIx
€ =dd/dt =d(BIx)/dt

€ = Bldx /dt = Blv
1=BIv/R




F =iLB = B2L%/R
P = Fv=B’%?/R
P. =i’R = (BLvV/R)?R = B?L’V?/R
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http://www.youtube.com/watch?v=788yp3kLkP8
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Figure 29.18




Figure 29.18a
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Figure 29.18b

-~

& 2012 Pearson Education, Inc




Figure 29.18c
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Magnetic field line |

il

Volcanic eruptions
on lo


http://www.solarviews.com/eng/iovolcano.htm
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10-0 Indunctors and Indnctance %)ﬁ\

e |nductance:

L= NP N®: flux linkage

1 henry=1H= 1T - m“/A



http://en.wikipedia.org/wiki/Joseph_Henry
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10-7 Self-Tndnction ? f

An mdnced emf appears in any coil v{/

cnrrent s c/wmging.




10-8 BRI Circnits

e RC Circuits
q=Ce(1-e""), r. =RC

—t/TC

=0
e RL Circults

- 5 ~t/t L
= S(-e), 7 =—
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e The inductive time constant

unit: IE = ]s
Q

e The decay of current

LY LiR=0
dt

. & Y
|:_e Z-Lzloe L

R




WAt is the current right after and (ong after the
Swvitch is closedt



t, =r, INn2=0.10s



10-9F gnergy Stored in a Wﬁmtw ;ﬁN A \

N
Ny

di di

E=L—+iR—> & =Li—+i°R
dt dt

AU L|ﬂ — dU, = Lidi

dt dt

Y qU- = [Lidi >U. = 112 U =9
Io B_Ioll_) B_EI (E_E)



10-10 Energy stzty olf a Wgnetw

U L\

U, = —,
> Al 2

T2A1 12A



_ _Hol° _(27r1)(dr)

8°r

U= jdu

Cylinder A




do,,
dt

1 N
dt ?

Mlel o N C1)21’ M21

| di
le_l’ g :_Mlzd_,[21 M21:M12




2R,
N,D,, = Nz(Bl)(”Rzz)
_ N, N, R3y

2R,
_ N,D,, _ 7,N; N, Ry
, 2R,

= 2.3mH







