Recitation 13



7 & InFig. 29-38, two circular arcs
haveradiiag = 13.5cm and b = 10.7 cm,
subtend angle 6 = 74.0°, carry current i
= 0.411 A, and share the same center of
curvature P. What are the (a) magni-
tude and (b) direction (into or out of
the page) of the net magnetic field at P?




a) The field due to the straight segments at point P is zero. The right hand
rule tells us that the magnetic field due the small and large arcs at point P
are out of the page and into the page, respectively.

The net field B is then

B=B,—B, = = -

dth 41a 41T

(47 x 1077 T~ m/A)(0.411 A) (74.0° X T3 1 1

N Am (0.107m_ 0.135 m>
=1.03x1077T.

b) Out of the page since the outward field (B) is larger than the field
inward (B,).



*23 ILW Figure 29-50 shows a
snapshot of a proton moving at ve-
locity v = (—200 m/s)] toward a

long straight wire with current i = T l?
350 mA. At the instant shown, the Y .
proton’s distance from the wire is —

d =289 cm. In unit-vector nota-
tion, what 1s the magnetic force on the proton due to the current?



The magnetic field above the wire is out of the page. At the proton’s
location
ol ~ (Amrx 1077 T-m/A)(0.350 A)

B=—"Fk= k=242x10"°Tk
21d 27(0.0289 m)

Fo=qbxB=(160x10" 19(:)(200 )(242><1o T)(—j x k)
— _7.75% 10" 23N 1.



25 SsM A wire with current
( = 3.00 A 1s shown in Fig. 29-52. Two
semi-infinite straight sections, both
tangent to the same circle, are con-
nected by a circular arc that has a cen-
tral angle # and runs along the circum-
ference of the circle. The arc and the
two straight sections all lie in the same
plane. It B =0 at the circle’s center,
what 1s 6?
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The outward field (the field of the two semi-infinite wires) is equal to the
field of the arc but opposite to it. Thus,
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This gives that
6 = 2rad = 115°.



87 Figure 29-88 shows a cross section of a
long conducting coaxial cable and gives its
radii (a, b, ¢). Equal but opposite currents i are
uniformly distributed in the two conductors.
Derive expressions for B(r) with radial dis-
tance r in the ranges (a) r < ¢, (b) ¢ <r < b, (¢)
b<r<a,and (d) r >a.

Part (c) is optional.




Ampere’s law gives

a)r <c
2B = il = B = FoT
p— i — ]
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b)c<r<b |
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2nrB =0 = B = 0.



