
Physics 1214, Formula sheet for Midterm III

Electromagnetic waves

Plane wave: Ey = Emax sin(ωt− kx), Bz = Bmax sin(ωt− kx)
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Wave number k, wavelength λ, frequency f , angular frequency ω, speed c:
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Geometric optics

Reflection: θr = θa

Refraction: na sin θa = nb sin θb

Total internal reflection: sin θcrit =
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Refraction at a sphere:
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Lateral displacement of a ray going through a plate of thickness h: d = h
sin(θa − θb)

cos θb

Optical instruments

Angular magnification of a magnifying lens: M =
25 cm

f

Microscope: M =
s′1
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25 cm
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Telescope: M = −f1

f2

Useful constants:

ε0 = 8.85× 10−12 C2/(N ·m2)

µ0 = 4π × 10−7 T ·m/A

c = 3× 108 m/s
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