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The probability of particle in 0.45L to 0.55L is lower classically by calculation. 
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i) Electron can only absorb 1 photon according to quantum physics. If 
0λλ
c

h
c

h < , then 

electron would not have enough energy to escape the surface since its energy is below the 

work function. Classically, electron can absorb wavelike light slowly and eventually 

escape once it has enough energy. 

 

ii) hfE
c

h
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Energy photons are E=hf, which are independent of intensity but proportional to 

frequency of photons. Classically, light in waveform will also have greater energy at 

greater intensity. Thus, if light is made out of photons, their will be greater energy only if 

frequency increases. 

 

iii) 
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iv) Classically, electrons absorb wavelike light gradually before escaping, Pt=E. 

Thus, t>>0s, but modern theory suggests that electron absorbs photon and gains   

energy instantly. 

 

b)   

 

 

 

 

 

 

 

 

 

 

 

 

 

eV
c

h

hcE

E
c

h
c

hii

k

k

1498.6

4.27eV      

11

  )

0

0

=

=









+=

+=

λ

λλ

λλ



ɕ䥆  䥆䥆䥆

 

( )

( )

nm

nm

mc

h

nm

mc

h
c

o

200.0

204.0

104.18          

135cos1-

2.0

cos1-  )

1

2

12-

0

0

0

=

=

×=

−=

=

−=

λ

λ

λλ

λ

θλλ

 

Some photons were not scattered, thus possess the original energy. The ones scattered 

will share some energy with the electrons, thus will possess less energy and greater 

wavelength. 
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(iii)               
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b) 

 

 i) Spectral lines appear when excited electrons drop into lower energy levels, where the 

energy difference is converted into photons at different frequencies. 
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iii) As potential difference is smaller, the electrons of the atomic gas do not have enough 

energy to be excited to n=4,5 or 6. The only way for emission to occur is for electrons to 

fall from n=2 to n=1, thus only the 122nm line is observed. 

 

8)  

 

i) The difference of binding energy between daughter and parent nucleus during the 

fission process will be the energy harnessed by the reactor. 

 

ii) When a parent nucleus encounter the fission process, the neutrons released by it could 

be used to (once slowed down) to start another fission process. This keeps the nuclear 

reaction going to generate power continuously. 

 

iii) The reproduction constant will determine whether the chain reaction will proceed, it is 

the average number of nucleon generated per fission event. A self sustained chain 

reaction will happen when k=1. For k<1, reaction will die out. For k>1, run-away 

reaction will occur. 

 

iv) The moderator is used to slow down neutrons to enable them to be absorbed by fissle 

nuclei in order to continue the chain reaction. 

 

v) Neutron are absorbed by control rod at certain rate to control the rate of chain reaction 

(by controlling the neutron flux). 

 

b)  

 

i)      UnU 236235 →+  

Diff in mass = (235.043923+1.008665)-236.045562 

                     = u310026.7 −×  
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ii) This is the energy that would be released when excited uranium becomes stable in the 

fission process. 

 

c)  

 

HeeHeH 431 +→+ +  

 

25.289MeV3727.4)(0.511-V4(938.3)Me =+=E  

 

 

ii) Much greater compared to the fission process. 


