Consider a region with uniform magnetic field B = 4T [B = 5Tk]. A conducting loop in the
yz-plane has the shape of a right-angled triangle as shown with a counterclockwise current
I =0.7A[I = 0.9A].

(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 loop.

(c) Find the force Fy.. (magnitude and direction) acting on the side bc of the loop.
(d) Find the torque 7 (magnitude and direction) acting on the loop.
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Consider a region with uniform magnetic field B = 4T [B = 5Tk]. A conducting loop in the
yz-plane has the shape of a right-angled triangle as shown with a counterclockwise current
I =0.7A[I = 0.9A].

(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 loop.

(c) Find the force Fy.. (magnitude and direction) acting on the side bc of the loop.
(d) Find the torque 7 (magnitude and direction) acting on the loop.
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Solution: ¢ |
Sy
(@) i = (0.7A)(2m?): = 1.4Am?;
[ = (0.9A)(2m?)7 = 1.8Am?7] b 2;

i

il]
e

W -'-E. i

T

(b) Fop =0 [Fap = (0.9A)(2mj) x (5Tk) = 9.0N7]
(€) Epe = (0.7A)(—2mk) x (4Tj) = 5.6Ni [F}. = 0]

d) 7= (1.4Am?7) x (4Tj) = 5.6Nmk
[7 = (1.8Am??2) x (5Tk) = —9.0Nmj]
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Consider two infinitely long, straight wires with currents I, = I, = 7A in the directions shown.

Find direction (in/out) and magnitude of the magnetic fields B, B2, B3, B4, Bs, Bg at the points
marked in the graph.
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Consider two infinitely long, straight wires with currents I, = I, = 7A in the directions shown.
Find direction (in/out) and magnitude of the magnetic fields B, B2, B3, B4, Bs, Bg at the points
marked in the graph.

Solution: Ib T
o [ TA TA o) o) o)
Bi=—7|—+4+ — ) =+40.933uT (out of plane). B
° 27 \3m 3m + T ( P ) 4 o% B; |Bg
7A 7A _ _ o o o)
o Bp="2 (22 =0 (no direction). Bl ¢ B, |Bj
27w \ 3m 3m ™

= 0.7uT (out of plane).

= —0.233uT (into plane).

= 0 (no direction).

(5o 5m)
(5~ 5m)
o« By— 10 (— - —) — +0.2334T (out of plane),
(6m * 5o
(6~ 5o
(6w~ 5
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A conducting frame with a moving conducting rod is placed in a uniform magnetic field directed out

of the plane. The rod starts from rest at time ¢ = 0 at the position shown and moves with constant
acceleration to the right.

(a) Find the magnetic flux ® g through the conducting loop and the induced emf £ around the loop
att = 0.

(b) Find the position z(3s) and velocity v(3s) of the rod at time ¢t = 3s.
(c) Find the magnetic flux ® g through the loop and the induced emf £ around the loop at time

t = 3s.
Write magnitudes only (in Sl units), no directions. x(0) = 4m
v(0)=0
- ® a=2m/s?
I B=15T |~
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A conducting frame with a moving conducting rod is placed in a uniform magnetic field directed out
of the plane. The rod starts from rest at time ¢ = 0 at the position shown and moves with constant
acceleration to the right.

(a) Find the magnetic flux ® g through the conducting loop and the induced emf £ around the loop
att = 0.

(b) Find the position z(3s) and velocity v(3s) of the rod at time ¢t = 3s.

(c) Find the magnetic flux ® g through the loop and the induced emf £ around the loop at time

t = 3s.
Write magnitudes only (in Sl units), no directions. x(0) = 4m
v(0)=0

c O) a=2m/s?2

<5 B=15T |~
Solution:

| | X
(@) ®p = (16m?)(1.5T) = 24Wb, & =0. 0 4m

(b) (2s) = 4m + %(2m/s2)(38)2 —13m, v(3s) = (2m/s2)(3s) = 6m/s.

(b) &5 = (52m?)(1.5T) = 78Wb, & = (6m/s)(1.5T)(4m) = 36V.
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