
Physics 2D, Winter 2005 
 

Week 5 Exercise Solutions 
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  Thus: 

    

  

for n = 100,  f revolution = 6.62 ! 109  Hz

for n = 1 000,  f revolution = 6.62 ! 10
6

 Hz

for n = 10 000,  frevolution = 6.62 ! 10
3

 Hz
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for n = 100,  f photon = 6.579 8 ! 109  Hz

for n = 1 000,  f photon = 6.579 8 ! 106  Hz

for n = 10 000,  fphoton = 6.579 8 ! 103  Hz

 

 
 Thus, the difference in frequency, 

    

  

! f = frevolution " f photon , are 
 

    

  

n = 100,  ! f = "0.05# 109  Hz

n = 1 000,  ! f = "0.04 # 10
6

 Hz

n = 10 000,  ! f = "0.05 # 10
3

 Hz

 

 
(c) These results show that 

    

  

 fphoton  tends to 
    

  

frevolution  in the limit 
of large quantum numbers 

    

  

n = 10 000( )  and macroscopic 
sizes 
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 Conservation of momentum: 

    

  

mev = !me " v + MV  or   

  

v = ! " v +#V  
where 

    

  

! =
M

me

. Conservation of energy:     

  

v
2

= ! v 
2

+"V
2 . The 

fraction of kinetic energy lost by the electron 

    

  

=
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2 MV
2
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v
2 . So we need to find     

  

v
2  in terms of V. 

Substituting   
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v
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+"V
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solutions     

  

V = 0 and 
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