Physics 123

Exam # 2
March 21, 2007,
Wednesday

12:30 to 1:45 pm 

Constants and equations for exam 2. You may detach this page if you wish.

Speed of light in vacuum c = 3.00 x 108 m/s                

1 nm = 10-9 m
Planck's constant h = 6.63 x 10-34 J(s = 4.14 x 10-15 eV (s    
1 eV = 1.60 x 10-19 J
 Electron mass me = 9.11 x 10-31 kg=0.511 MeV/c2         

1 MeV = 106 eV
Electron charge e = -1.60 x 10-19 C          
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                   hc = 1240 eV ( nm
Light as EM wave:
 
c = f (
	Law of reflection: i= r
Total internal reflection: n1 sin1>n2
Wave reflection: shift in phase by  if n1<n2, no shift if n1>n2
	Index of refraction: n=c/v
Snell’s law: n1 sin1=n2 sin 2
Wave in medium: 
(n=(/n


	Phase shift over extra path =2l/,    
	Young’s experiment: extra path l=dsin


Constructive interference if relative phase =2m
m=0,1,2,3,4…      destructive if =2 (m+1/2)
Rayleigh criterion for angular resolution =1.22/D
Half-width of the first diffractive maximum sin=/D

Special relativity:
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Particles and waves
	Photons:   E= hf = hc/(,   p= h/(,
	Photoelectric effect: E = W0+ KE

	DeBroglie waves of matter (electrons, tennis balls, ...)( = h/(mv)=h/p

	Electrons (non-relativistic case):   KEe = mev2/2 

	Compton effect (relativistic electron!): 
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Some trigonometry:

Cos(2x)=Cos2x-Sin2x

2Sin2x= 1-Cos(2x)

d(Cos(x))/dx= - Sin(x)

Sin(2x)=2Cos(x)Sin(x)
2Cos2x=1+Cos(2x)

d(Sin(x))/dx= Cos(x)
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