
PHYS 270 – SUPPL. #8 

DENNIS PAPADOPOULOS 
FEBRUARY 22, 2011 

CHAPTER 35 















€ 

€ 

g(x, t) = f (x − vt)
∂g(x, t)
∂x

=
∂f (x − vt)
∂(x − vt)

∂(x − vt)
∂x

= ′ f (x − vt)

∂ 2g(x, t)
∂ 2x

= ′ ′ f (x − vt)

€ 

∂g(x, t)
∂t

= −v ′ f (x − vt)

∂ 2g(x, t)
∂ 2t

= v 2 ′ ′ f (x − vt)

€ 

∂ 2g(x, t)
∂ 2t

= v 2 ∂
2g(x, t)
∂ 2x

      The wave equation 



From Chapter 20 





Introduce frequency 





At constant x 



EM WAVES – PLANE WAVES 

Wave movie 



Derivation of Wave Equation 
Loop in 

(x,y) plane 



Derivation of Wave Equation 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in 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Derivation of Wave Equation 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µoεo =1/c 2



Light is an EM wave 
propagating with velocity c in 
vacuum 



EM Wave Properties 

Possible solution of WE 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Poynting Vector 

Rate of energy flow per unit area 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Wave Intensity 

Consider Sinusoidal waves 

Watts/m2 



Wave Momentum and Radiation Pressure 

Maxwell showed that EM waves carry in addition to energy momentum. 
They push a surface that impact upon it 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Δp = ΔU /c for complete absorption
Δp = 2ΔU /c for complete reflection

Average Radiation Pressure (Force per unit area) P 


