
Recitation 14
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The field of the wire
is parallel to the plane
of the loop. Thus, the
flux is zero at any
time and ℰind = 0!
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a)

Φ𝐵 = 𝐴𝐵 =
𝐿2

2
0.0420 − 0.870𝑡

𝑑ΦB

𝑑𝑡
= −0.870

𝐿2

2
= −1.74.

ℰind = −
𝑑ΦB

𝑑𝑡
= 1.74 V.

The direction of the induced current is counterclockwise, like that
generated by the battery. Thus,

ℰ𝑛𝑒𝑡 = ℰ𝑏𝑎𝑡 + ℰind = 21.7 V.

b)

Counterclockwise.
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Φ𝐵 = 𝐵𝐴 cos 𝜃 𝑡

𝜃 𝑡 = 𝜔𝑡

𝜔 = 1000
rev

min

2π

1 rev

1 min

60 s
= 105

rad

s
.

ℰind = −𝑁
𝑑ΦB

𝑑𝑡
= −𝑁

𝑑ΦB

𝑑𝑡
𝐵𝐴 cos𝜔𝑡 = 𝜔𝑁𝐵𝐴 sin𝜔𝑡

ℰind,max = 𝜔𝑁𝐵𝐴 = 105
rad

s
100 3.50 T 0.500 m × 0.300 m

= 5.50 kV.
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ℰind = −
𝑑ΦB

𝑑𝑡
= −

∆ΦB

∆𝑡
= −𝐴

∆𝐵

∆𝑡

= − 2.00 × 10−4 m2
0 − 17.0 × 10−6 T

2.96 × 10−3 s
= 1.15 × 10−6 V.

𝐸 = 𝑃∆𝑡 =
ℰind
2

𝑅
∆𝑡 =

1.149 × 10−6 V 2

5.21 × 10−6 Ω
2.96 × 10−3 s

= 7.50 × 10−10 J.


