Physics 1C Discussion (Week 6)

Problem 1

32.40 ee CP Acircular wire loop has a radius of 7.50 cm. A sinusoidal
electromagnetic plane wave traveling in air passes through the loop,
with the direction of the magnetic field of the wave perpendicular to the
plane of the loop. The intensity of the wave at the location of the loop
is 0.0275 W/m?, and the wavelength of the wave is 6.90 m. What is the
maximum emf induced in the loop?

We start by following the hints and finding an expression for B ax:
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There are multiple correct ways to write this formula. To convert Ep,.x t0 Bpax, we write
Emax = CBma}m

and therefore,
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Given this, because the electromagnetic wave varies sinusoidally, we can write:
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|B(t)| = Bumax cos(wt) = cos(wt)

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

w=2mv = 27r§ ~ 2.73 x 10® rads/s.
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Finally, to calculate the maximum emf, we can say that B(t) is roughly constant through the loop, such that:

Plugging this back in,
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The maximum of sin is 1, and so,
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