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31.1 - FARADAY'S LAW OF INDUCTION
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2- A flat loop of wire consisting of a single turn of cross sectional

area 8.00 cm2is perpendicular to a magnetic field that increases

uniformly in magnitude from 0.500 T to 2.50 T in 1.00 s.

What is the resulting induced current if the loop has a resistance of
2.00 Q?

Adpg| A(B.A)
el =170 |~ —a
(2.5T — 0.5T)(8 x 10~*m?) V.C.m
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31.2 _~ MOTIONAL EMF
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31.5 Generators and Motors @‘-,U@ﬁ\ ﬁ}d‘
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Active Figure 31.21 (a) Schematic diagram of an AC generator. An emf is induced in
a loop that rotates in a magnetic field. (b) The alternating emf induced in the loop
plotted as a function of time.

External
rotator Brushes




Adl e (gSa Cila (a0 90a bl (B 23 Al Ll Alga (St
PA ablinall Jaal) G jiid ahlia Jlaa 8 g
JaI daily g8 A jaa B g8 Al gl ) (g Laa Gal) g e el

LS UL e i Calal)

CuilS g A Al daluwa g A& N (pa (9Sa Al gal) cila S 1N
Jaall g cilall (5 giuna Ao (53 gard) dalall yu 490 3
cilal) MR ephlaall Jlaall (3805 18 @ A B (ounblizall
R ¢Pp

¢ = BAcosO = BA coswt

Slide 19



Slide 20

0 = wit Cua calall Gl sl 4l 3l de pual) R @ S

ddg d
= —N——=NAB — t
5 n m (coswt)

¢ = NABw sinwt
JSy i g Ayl <! AS jaal) 5 g8l (o)) ABDlad) 238 (e gl
OS5 Lasie Led dad 1uS) (989 Gl S g i
O8S Ladie g 0589 wt = 90°,270°
wt = 0°,180°



Commutator

(a) (b)

Active Figure 31.23 (a) Schematic diagram of a DC generator. (b) The magnitude of
the emf varies in time but the polarity never changes.
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SUMMARY

Faraday's law of induction states that the emf induced in a circuit is directly pro-
portional to the time rate of change of magnetic flux through the circuit:
ddp

E = = (31.1)

where @5 = [B - dA is the magnetic flux.

When a conducting bar of length £ moves at a velocity v through a magnetic
field B, where B is perpendicular to the bar and to v, the motional emf induced
in the bar is

& = —Bfv (31.5])
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Active Figure 31.21 (a) Schematic diagram of an AC generator. An emf is induced in
a loop that rotates in a magnetic field. (b) The alternating emf induced in the loop
plotted as a function of time.
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(a)
Active Figure 31.23 (a) Schematic diagram of a DC generator. (b) The magnitude of

the emf varies in ime but the polarity never changes.



