
Term 3 Week 3 
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• proton mass, mp = 1.673  10-27 kg 
• neutron mass, mn = 1.675  10-27 kg 
• mass of a  nucleus = 6.643  10-27 kg 
• The mass of a  nucleus is less than the sum of the masses of its parts; this is 

true for all nuclides.  
• So much for conservation of mass! 
• Atomic mass unit (amu, or u) as a convenient unit of nuclear mass.  
• 1 amu or 1 u = 1/12 the mass of a neutral 12C atom (i.e. including its six 

electrons) = 1.66056  10-27 kg. Thus: 
• mp = 1.0073 u 
• mn = 1.0087 u 
• me = 0.00055 u 
• mass of a neutral  atom = 4.0026 u 

 



• Measuring an object’s mass, we are determining its energy.  

• A helium nucleus has less mass than its constituent nucleons; in 
pulling them apart, we do work and so give them energy; hence their 
mass is greater.) 

 

 



Q4 
• H: 1.0073 atomic mass units  

• · Li: 7.0160 atomic mass units  

• · He: 4.0015 atomic mass units. 

•  An atomic mass unit, symbol u, is equal to 1.6605 ´ 10–27 kg.  

• 1 Show that the mass decreases in this reaction. 
    Calculate ∆m in atomic mass units and in kilograms.  

 



Q5 
• proton: 1.0073 u 

• neutron: 1.0087 u 

• deuteron: 2.0136 u. 

• Calculate the difference in mass between a deuteron and one proton 
and one neutron.  

 



Q6 
• Calculate the binding energy of the deuteron in J and in MeV.  



Q7 
• Calculate the binding energy per nucleon of the deuteron.  



Q8 
• Express the difference in mass as a percentage of the sum of the 

masses of the proton and neutron.  

 

 



Q9 

Show that the energy change per atom of uranium is about 200 MeV 

and calculate Dm/m. 



Q9 continued 
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The ratio is given by: 









Q10 



Q11 

• Calculate the mass change that occurs in this reaction 

 



Q12 
• Convert this energy into joules. 



Q13 
• Use these values to solve the following problems: mass of hydrogen  

1.007825 u, 

• mass of neutron  1.008665 u, 1 u  931.49 MeV. 

 



Q13 continued 



Q14 

 


