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Problem 1: Binding energy of iron 

The iron nuclide 56Fe lies near the top of the binding energy curve and is one of26 

the most stable nuclides. What is the binding energy per nuclean (in MeV) for the 
nuclide 56Fe (atmic mass of 55.9349 amu)? 26 
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Problem 2: Carbon dating 

You find a pottery shard containing 1g of carbon. Its activity is 0.0231 Bq (decays 
per second). How old is it? 14C is radioactive and produced in the upper athmospere 
and we find in living things a ratio of 

14C of 1.2 × 1012 . The half-life of 14C is 573012C 
years. 
• Find the initial activity of the carbon sample. A sample of 12g 12C has Na = 6.02× 
1023 atoms and 1g has 5.02 × 1022 atoms. This means we had 6.02 × 1010 14C atoms 

ln2 0.693 −1initially. Now we need the decay constant λ = = = 3.83 × 10−12s .
5730y 1.81×1011s 

The initial sctivity was λ · N0 = 0.231Bq. With ln 
R
R 
0 
= −λt we find 19063 years or 

3.327 half-lifes. 
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