P30.7 For the straight sections ds x ¥ = 0. The quarter circle makes one-fourth the field of a full loop:
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P30.23  From Ampere's law, the magnetic field at point # is given by B, = ;{‘JI“
T

. where I is the net current
a

through the area of the circle of radius r,. In this case, I, =1.00 A out of the page (the current in the
inner conductor), so
(47x107 T-myA)(1.00 A)

 2a{100x10° m)

=| 200 uT toward top of page ]

Similarly at point b: B, = :”Iﬁ . where [, is the net current through the area of the circle having

Tr,
radius r,.
Taking out of the page as positive, 1, =1.00 A-3.00 A= -200 A, or I, = 200 A into the page.
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Fy=qv x B; [Fa(~j) = —evli x B ﬁ_? y
Therefore, B:]B":—fc) which indicates the chative z direction |. . ,i 3) -
FIG. P29.3
Gravitational force:  F, =mg=(911x107" kg)(9.80 m/s?) -[893x10"* N down |
Electric force: F, = qE=(-160x107° C)(100 N/C dcwn}=,
Magnetic force: Fy=qvxB=(-160x107" C)6.00x10° m/s E)x(500x10° N-s/C-m N).

Fp = 480107 Nup:[ 480x1077 N down [

Fy = ILBsing with Fy=F =mg
. nt :
myg = ILBsing so Tg = [Bsiné
1 FIG. P29.11
I=200A  and _(nam g/cm ﬂ(]cm,.m ~500x107 kg/m.
1000 g/k
Thus (5.00x 107%}(9.80) = (2.00)B5in 90.0°
B= with the direction given by right-hand rule: | eastward |.
(a) Ey = ILBsin @ = (5.00 A)(2.80 m)(0.390 T)sin60.0°=
(b) Fy =(5.00 A} 2.80 m}0.390 T)sin90.0°= m
{©) Fy =(5.00 A)(2.80 m}0390 T)sin120°=[ 473 N |

T = gBsin# so 4.60 x 107 N.m = £{0.250)sin 90.0°

4=184x1072 A.-m> =] 184 mA -m? [



