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22,57

(a)

(b)

()

(b)

1= €Y p=T1A=| L% |zs2 = 927x10* A-m?
2rr 2rr

The Bohr model predicts the correct magnetic moment, However, the
“planetary model” is seriously deficient in other regards.

Because the electron is (=), its [conventional] current is clockwise, as
seen from above, and u points | downward |,

We model a sample of material magnetized to saturation as a collection of equal parallel magnetic
moments. The field B they together produce must be proportional to the value of each magnetic
moment g The field must be proportional to the magnetic permeability of space yy, as in
equation 22.26. The uniform average field is finally proportional to the number density of the
magnetic moments. Although we do not prove it here, the proportionality constant is exactly 1.
We have B = pyuxn where 1 is the number of atoms per volume and x is the number of electrons
per atom contributing.

Then X B 200 T = 2.02

“onn (8.50x10% m)(9.27 x10™* N-m/T)(4x <107 T-m/A) -

2 2
Number of unpaired electrons = 8.00x 10_24A = 5= 8.63x 10%
927 x107" A'm

Each iron atom has two unpaired electrons, so the number of iron atoms required is
3(8.63x10%).

Mass = (4:31x10 atoms)(7900 kg/m’) _ L01X10" kg
(8.50 x10% atoms/ m3)
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23.3

4z x 107 T-m/A)24.0 A
B:”‘JI:( X ) I ozaxio= T
2t 27(0.0175 m)

At point C, conductor AB produces a field %(2.74 x107* T)(—j), @ conductor DE produces a

field of %(2.74 x 107 T)(—]’), y@ BD produces no field, and AE produces negligible field. The
total field at Cis | 2.74x107* T(j)

Fp = 1B =(24.0 A)0.0350 m k) ¢ 5274 10 T)~j)| = (1.15 %107 N)i ﬂ@:’

s (115x107° N)i
a=-=-"——-——
m  300x107 kg

(0.384 m/s?)i

The bar is already so far from AE that it moves through nearly constant magnetic field. The force
acting on the bar is constant, and therefore the bar's | acceleration is constant

vfz = v +2ax =0+ 2(0.384 m/sz)(l.SO m), 50 vy =| (0999 m/s)i

cos8, —cos;
MNBE[;‘—

At ) = —25.0(50.0 %1078 T)[ﬁ(o.soo m)z](w)

0.200 s

€= 1982 mV

Noting unit conversions from F = qv x B and U = gV, the induced voltage is

d(B-A) _ _N(o— BI-ACOSOJ _ 120001.60 T)(0.200 m2)0030°( 1N's Y1V.C

=3200V
At 200%x107 5 \1T-C-m N-m)

1=£_320V _60a
R 200Q
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*23.6

*23.7

(a)

(b)

(c)

(a)

(b)

|E|=M=0.500u0mﬂ

Al
Z_=0500 usnit> —
dat dt Mol 35

Lol r22 Al

g
I. =—=
g - g 2R Af

po bl | pomrn’ AL
2n 4nR At

The coil’s field points downward, and is increasing,

50 | Bing points upward

27x

h 27 x 271

h

_@%p__d _“OIL]D(_h+w) = uLLh{_thw) a
dt dt| 2z h 2z b J)dt

€ (47?: %1077 T -m/A)(l.OO m) In 1.00 + 10.0
T 2% ( 1.00

The long wire produces magnetic flux into the page through the

100 A/s)=| —4.80 uvV

rectangle, shown by the first hand in the figure to the right.

As the magnetic flux increases, the rectangle produces its own magnetic

field out of the page, which it does by carrying

counterclockwise

current (second hand in the figure).

|g|=‘&
At

= N(%)A = N(0.0100 + 0.0800¢) A

Att=5.00s, |€]=30.0(0.410 T)| x{0.0400 m)’ |

61.8 mV

|-

-] —»
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23.10

23.12

(@ B,;=B,i and B,,; decreases; therefore, the
induced field is By = B,i (to the right) and the

(b)

(c)

(d)

(a)

(b)

(0

current in the resistor is directed

to the right |

B,,; = B,,;(-i) increases; therefore, the induced
field B = By(+i) is to the right, and the current in

the resistor is directed

to the right |.

B,,; = B,,;(-k) into the paper and B,,; decreases;
therefore, the induced field is By = By(-k) into the
aper, and the current in the resistor is directed

to the right

By the magnetic force law, F=4(vxB).
Therefore, a positive charge will move to the top

of the bar if B is

into the paper |

1=E_Blv
R

Y
R

v=1.00m/s

FB = I_EB

I°R= 200W

For constant foree,

and

and

—
app

R
(a)
W
R
s |
|
(©
2R ¢
E=Biv
IR
B="—"
iy
1=,[M =| 0500 A
R

P=F v=(LOON)200m/s)=

200W
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23.21
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*23.51

Emax = NABo = (1000)(0.100)(0.200)(1207) =| 7.54 kV

£(t)=NBAw sinwt = NBAwsing

| €| is maximal when |sin0|=1

or p=2Z
2
so the| plane of coil is parallel to B
dB dd dB
o = 0.0600¢ |€]= = =nn’ 7, =2nnE
Att=3.00s,
2

1" |dB 00200 m 5 IN's
E: 1 —_— n T i Praeee——

(Zﬁrl)dt 7 (00600T/s )(3003)(11“-0111)

normal

ﬁ ~ axis

—

% \

ESEE I

/_’r.. -
AR T A
Vi -

E=| 1.80x10° N/C perpendicular to  and counterclockwise

We are given @ =(6.00£ -18.0£) T-m”
and 8:—%=—18.0t2+36.0t
Maximum € occurs when ‘;—f =-36.0t+36.0=0
which gives t=100s

Therefore, the maximum current (at £ = 1.00 s) is

1€ _B|24]
"R R At

(15.0 4T)(0.200 m)? _

1.20 uC
0.500 ©

S0 g=IAt=

_E_(-180+360)V _
R 3000

6.00 A




