
Physics 1C Discussion (Week 6)

Problem 1

We start by following the hints and finding an expression for Bmax:

I =
E2

max

2µ0c
. (1)

There are multiple correct ways to write this formula. To convert Emax to Bmax, we write

Emax = cBmax, (2)

and therefore,
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c

2µ0
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max =⇒ Bmax =

√
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c
≈ 1.52× 10−8 T (3)

Given this, because the electromagnetic wave varies sinusoidally, we can write:

|B⃗(t)| = Bmax cos(ωt) =

√
2µ0I

c
cos(ωt) (4)

To put this in terms of known quantities, ω is the angular frequency, so,

ω = 2πν = 2π
c

λ
≈ 2.73× 108 rads/s. (5)

Plugging this back in,
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t
)
. (6)

Finally, to calculate the maximum emf, we can say that B(t) is roughly constant through the loop, such that:

Emax = −dΦB(t)

dt
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(7)

The maximum of sin is 1, and so,

Emax =

√
2µ0I

c
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c

λ
· πr2 =

√
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π2r2

λ
≈ 7.32× 10−2 V (8)
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