Consider a rectangular conducting loop in the zy-plane with a counterclockwise current

I = 7A in a uniform magnetic field B = 37T:.
(a) Find the magnetic moment i (magnitude and direction) of the loop.

(b) Find the force F (magnitude and direction) acting on the side ab of the rectangle.
(c) Find the torque 7 (magnitude and direction) acting on the loop.
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Consider a rectangular conducting loop in the zy-plane with a counterclockwise current

I = 7A in a uniform magnetic field B = 37T:.
(a) Find the magnetic moment i (magnitude and direction) of the loop.

(b) Find the force F (magnitude and direction) acting on the side ab of the rectangle.
(c) Find the torque 7 (magnitude and direction) acting on the loop.
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(@) fi=(7TA ( 5m*)k = 315Am°k.
(b) F =1L x B = (7TA)(5m}) x (3T%) = —105Nk.
(€) 7= [ x B = (315Am?k) x (3T%) = 945Nm;




Consider two very long, straight wires with currents I; = 6A at z = 1m and Is = 3A at
x = 3m in the directions shown. Find magnitude and direction (up/down) of the
magnetic field

(@) Bp atz = 0, | = _
(b) By at x = 2m, B, 1 3

(c) B, at x = 4m. ° (*) ° X °
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Consider two very long, straight wires with currents I; = 6A at z = 1m and Is = 3A at
x = 3m in the directions shown. Find magnitude and direction (up/down) of the
magnetic field

(a) Bo at x = 0, | ;= 6A |3:3A
(b) B2 at x = 2m, B, B, B,
(c) By at x = 4m. ° @ ° ® °
| | | | — x[m]
0 1 2 3 4
Solution:

_po(6A) | po(34)

_ po(6A) | po(3A) _
(b) B2 = on(im) | 2m(im) 1.2uT 4+ 0.6uT = 1.8uT  (up),
_ mo(6A)  po(3A) B o
(c) By = on(3m)  2r(lm) 0.4uT — 0.6uT = —0.2uT (down).




A conducting frame with a moving conducting rod is located in a uniform magnetic field
as shown.

(a) Find the magnetic flux ® 5 through the frame at the instant shown.

(b) Find the induced emf £ at the instant shown.
(c) Find the direction (cw/ccw) of the induced current.

2m VvV =4m/s
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A conducting frame with a moving conducting rod is located in a uniform magnetic field
as shown.

(a) Find the magnetic flux ® 5 through the frame at the instant shown.
(b) Find the induced emf £ at the instant shown.
(c) Find the direction (cw/ccw) of the induced current.

2m VvV =4m/s
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Solution:

4m 2m

@) ®p =A-B = +(20m?)(5T) = £100Whb.

(b) € = —d% — £(5T)(2m)(4m s) = +40V.

(c) clockwise.
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