PHYS 232
Homework #7 Solutions
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The particle is singly ionized: either a tritium ion, | JH*

b 3
. or a helium ion, |;He*

29.63 Call the length of the rod L and the tension in each wire alone T/2. Then, at equilibrium:
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We can think of the total magnetic field as the superposition of the field due to the long
straight wire (having magnitude uyl/27R and directed into the page) and the field due to the
circular loop (having magnitude pu,I/2R and directed into the page). The resultant magnetic
field is:
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or B=58.0 uT (directed into the page)

From Ampere's law, the magnetic field at point a is given by B, =uyl,/27xr,, where I, is the
net current flowing through the area of the circle of radius r,. In this case, I, =100 A out of
the page (the current in the inner conductor), so

(471077 T-m / A)(1.00 A)
B,=- g = | 200 uT toward top of page
2m(1.00x107" m)

to I
Similarly at point b: B, :‘2[)—*J ., where [, is the net current flowing through the area of the
Try,

circle having radius ry,.

Taking out of the page as positive, I, =1.00 A-3.00 A=-2.00 A ,or [, =2.00 A into the page.
Therefore,

g - Urx 1077 T-m/A)(2.00 A)
b 27(3.00x 1073 m)

= | 133 uT toward bottom of page

The central wire creates field B=uyl,/27rR counterclockwise. The curved portions of the
loop feels no force since 1 x B =0 there. The straight portions both feel 11 x B forces to the
right, amounting to
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