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For each electron, |g|vBsin 90.0° = % andv = % .

The electrons have no internal structure to absorb energy, so the collision must be
perfectly elastic:
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where v= 1’% and K is kinetic energy of the electron.
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Ignoring relativistic correction, the kinetic energy of the electrons is !‘—’l 25
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From Newton’s second law e =gvB, we find the magnetic field
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(a) If the charge carriers are negative, to carry current in the x direction they move

with drift velocity v, in the —x direction. The magnetic force qV x B is in the
- (—iA)x ] =Kk direction, so the negative charges are deflected to the top of the

ribbon, point c. Some accumulate there to make V_ negative with respect toV,,

until ...
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(b)

Fy =17 B=(240 A)(0.750 m )i x (1.60 T)k = | (-2.88) )N

The magnetic force on each bit of ring is

IdS x B = IdsB radially inward and upward, at
angle @above the radial line. The radially
inward components tend to squeeze the ring
but all cancel out as forces. The upward
components IdsBsin @ all add N
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... an upward electric field E= CT"l k exerts a downward force on the

other charge carriers to let them drift in equilibrium according to
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Since the measured current is I=n|q|vgtd
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Since we have shown that AV, is negative if g is negative, this expression

simplifies to
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(b)  7=paxB
so  r=(541x10" A-m?)0.800 T)=[433mN ‘m
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P22.27  We can think of the total magnetic field as the superposition of the field due to the long
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straight wire (having magnitude >R and directed into the page) and the field due to
T

I
the circular loop (having magnitude /‘2‘_0R and directed into the page). The resultant
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magnetic field is:| B = [1+ l] g—OR (directed into the page) |.
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*P22.29  Wire 1 creates at the origin magnetic field
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(a) If the total field at the origin is ora ——j= 5 J +B, then the second wire must
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create field according to B, = Holy 7 j= o2 )
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Then I, =| 21, out of the paper |.
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(b) The other possibility isB;, +B, = >7a ( ) J +B,. Then
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P22.31  We use the Biot-Savart law. For bits of wire along the straight-line i
sections, ds is at 0° or 180° tot, sodS x = 0. Thus, only the curved P

-

1, =/ 61, into the paper

section of wire contributes to B at P. Hence, d5 is tangent to the arc Puc- - ;

and T is radially inward; sodsS x I =|ds|/sin 90° = | ds |® . All points °\:)\30‘0

along the curve are the same distance r =0.600 m from the field point, N 1\\
S0

B=[|dB|= ”0 Hds x| _ ds|= 4o g FIG. P22.31
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where s is the arc length of the curved wire,

s =r6=(0.600 m)(30. 00)( 32’5 ] 0.314m
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P22.34  Let both wires carry current in the x direction, the firstat y =0 y

and the second aty =10.0 cm . — L=820A o 100em
. ~ (47x107 T-m/A)5.00A) . h=500A (7
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B =|1.00x10"® T out of the page | FIG. P22.34(a)

(b)  Fp=1,7xB=(8.00 A)(1.00 m)i x(L00x10° T ]=(8.00x10° N )-]) f\\?}
| Fy =8.00x10™° N toward the first wire |
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continued on next page
d Ry =1,/xB=(5. 00 m)i x (L STY-K)|= (6 ) & :
(d)  Fy=17xB=(500A)[(1.00m)ix(L60x10~° T)-k)|=(8.00x10° N)j) @

R :| 8.00 x 10> N towards the second wire |

P22.35 By symmetry, we note that the magnetic forces on the top and bottom ﬂ
segments of the rectangle cancel. The net force on the vertical segments of ﬁ 1 ﬁ} A
the rectangle is (using Equation 22.27) ©)
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