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A clockwise current I = 2.1A is flowing around the conducting triangular frame shown in a region
of uniform magnetic field B = —3mTj.

(a) Find the force F,;, acting on side ab of the triangle.

(b) Find the force Fy. acting on side bc of the triangle.

(c) Find the magnetic moment ;i of the current loop.

(d) Find the torque 7 acting on the current loop.

Remember that vectors have components or magnitude and direction.
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A clockwise current I = 2.1A is flowing around the conducting triangular frame shown in a region
of uniform magnetic field B = —3mTj.
(a) Find the force F,;, acting on side ab of the triangle.

(b) Find the force Fy. acting on side bc of the triangle.

(c) Find the magnetic moment ;i of the current loop.

(d) Find the torque 7 acting on the current loop.

Remember that vectors have components or magnitude and direction.

Solution:

z [cm]
@) F,, = (2.1A)(—2cmk) x (—3mTj) = —1.26 x 10~ 4Ni. 5 -

a
b) Fy. = 0. N j
( ) bc O 3 / l
1 s R

() = —5(2cm)(2cm)i (2.1A) = —4.2 x 10" *Am?i. 29 =y

1

- —4 2% 3 —6 P i [cm]
(d) 7=(—4.2x10""Am~i) x (=3mTj) = 1.26 x 10~ °Nmk. 1 y
3 b -
4 B
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Consider four long, straight currents in four different configurations. All currents are I = 4mA in
the directions shown (® = in, ® = out). Find the magnitude (in Sl units) and the direction
(«—,—, T, ]) of the magnetic fields B, B2, B3, B4 generated at the points 1, ..., 4, respectively.
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Consider four long, straight currents in four different configurations. All currents are I = 4mA in
the directions shown (® = in, ® = out). Find the magnitude (in Sl units) and the direction
(«—,—, T, ]) of the magnetic fields B, B2, B3, B4 generated at the points 1, ..., 4, respectively.
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Solution: ®
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20m®20m

, O -

@O
®

AmA
o By =oAL os 10-8T (directed |).
27(3cm)
e By =0 (no direction).
AmA
o By =2 MOUMA) o0 10-5T (directed —).
27 (2cm)

e B4 =0 (nodirection).
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A wire shaped into a triangle has resistance R = 3.5¢2 and is placed in the yz-plane as shown. A
uniform time-dependent magnetic field B = B, (t)i Is present. The dependence of B, on time is
shown graphically.

(a) Find magnitude |<I>§31)| and |<I>g‘)| of the magnetic flux through the triangle at times ¢t = 1s and

t = 4s, respectively.
(b) Find magnitude I, I, and direction (cw/ccw) of the induced current at times ¢t = 1s and t = 4s,
respectively.
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A wire shaped into a triangle has resistance R = 3.5¢2 and is placed in the yz-plane as shown. A
uniform time-dependent magnetic field B = B, (t)i Is present. The dependence of B, on time is
shown graphically.

(a) Find magnitude |<I>§31)| and |<I>g‘)| of the magnetic flux through the triangle at times ¢t = 1s and

t = 4s, respectively.
(b) Find magnitude I, I, and direction (cw/ccw) of the induced current at times ¢t = 1s and t = 4s,

respectively.
z [m]
Solution: j: By [T]
(1) 2 o A N
(a) |q)B |: |(2m )(_2T)| :40Wb7 2 1 /
1+ 0 | — —— t[s]
Y] = |(2m?)(0T) = 0. tepee R ZE R
o'y dB 7
b B | = |A—| =1[(2m?)(0T/s) =0 s,
® | S| = |15 = lenor =0
= [ =0,
do dB
= [A—| =|(2m?)(1T/s)| = 2.0V
2| = |45 | = lemdys)
2.0V

= [y, = —— = 0.571A CW).
17350 (cw)
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