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Consider two circular currents I; = 3A at radius r1 = 2m and Is = 5A at radius ro = 4m in the
directions shown.

(a) Find magnitude B and direction (®, ®) of the resultant magnetic field at the center.

(b) Find magnitude x and direction (®, ®) of the magnetic dipole moment generated by the two
currents.
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Consider two circular currents I; = 3A at radius r1 = 2m and Is = 5A at radius ro = 4m in the
directions shown.

(a) Find magnitude B and direction (®, ®) of the resultant magnetic field at the center.

(b) Find magnitude x and direction (®, ®) of the magnetic dipole moment generated by the two

currents.

Solution: | 2
3A 5A

(a) B = 0BA) _ moBA) g o 785 % 10-7T

2(2m) 2(4m)

= B=157Tx107"T ®
(b) p = m(4m)?(5A) — w(2m)?(3A) = (251 — 38)Am? '

= u=213Am? ©
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(a) Consider a solid wire of radius R = 3mm.
Find magnitude I and direction (in/out) that produces a magnetic field B = 7T at radius

r = 8mm.
(b) Consider a hollow cable with inner radius R;,; = 3mm and outer radius Rez+ = 5mm.

A current I,,: = 0.9A is directed out of the plane.
Find direction (up/down) and magnitude B2, Bg of the magnetic field at radius r2 = 2mm and

re = 6mm, respectively.
) (b)
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(a) Consider a solid wire of radius R = 3mm.

Find magnitude I and direction (in/out) that produces a magnetic field B = 7T at radius

r = 8mm.

(b) Consider a hollow cable with inner radius R;,; = 3mm and outer radius Rez+ = 5mm.

A current I,,: = 0.9A is directed out of the plane.

Find direction (up/down) and magnitude B2, Bg of the magnetic field at radius r2 = 2mm and
re = 6mm, respectively.

(@ (b)

Solution:

Iout

pol
27 (8mm)
_ Mo (0.9A)
27 (6mm)

(@) 7uT = = [ = 0.28A (out).
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(b) B2 =0, Beg = 30uT (up).
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A circular wire of radius » = 2.5m and resistance R = 4.8 is placed in the yz-plane as shown.

A time-dependent magnetic field B = B, i is present.
The dependence of B, on time is shown graphically.

(a) Find the magnitude |<I>§31)| and |<I>§93)| of the magnetic flux through the cicle at times ¢t = 1s and
t = 3s, respectively.

(b) Find magnitude Iy, I3 and direction (cw/ccw) of the induced current at times ¢t = 1s and t = 3s,
respectively.

- By[T]
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A circular wire of radius » = 2.5m and resistance R = 4.8 is placed in the yz-plane as shown.

A time-dependent magnetic field B = B, i is present.
The dependence of B, on time is shown graphically.

(a) Find the magnitude |<I>§31)| and |<I>§93)| of the magnetic flux through the cicle at times ¢t = 1s and
t = 3s, respectively.
(b) Find magnitude Iy, I3 and direction (cw/ccw) of the induced current at times ¢t = 1s and t = 3s,

respectively.
n By [T]
Solution: c JE RN
2
(@) 2| = 7 (2.5m)%(2T) = 39.3 Wh, y 1T q
0 | t[s
@] = 7(2.5m)2(1T) = 19.6 Wh. y 0o 2 4
do'})
b =0 = I =0,
(b) = 1
(3)
dd 19.
dtB = |7(2.5m)*(—1T/s)| = 19.6V = I3 = fTGS;/ =4.1A (ccw).
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