Rutherford and Blackett artificial transmutation
Solution

The equation is completed by balancing both atomic numbers (Z) and mass numbers (A).  On the left, the atomic numbers sum to 9 (7N + 2He) and the mass numbers to 18.

a) The atomic number of the missing nucleus on the right must be 9 – 1 – 2 = 6 (corresponding to carbon); the missing nucleus has 6 protons.  The mass number must be 18 – 1 – 4 = 13.  This is the number of protons plus neutrons; since the nucleus has 6 protons, it has 13 – 6 = 7 neutrons.


14N + 4He ( 13C + 1H + 4He .

b) The atomic number of the missing nucleus on the right must be 9 – 1 = 8 (corresponding to oxygen); the missing nucleus has 8 protons.  The mass number must be 18 – 1 = 17.  This is the number of protons plus neutrons; since the nucleus has 8 protons, it has 17 – 8 = 9 neutrons.


14N + 4He ( 17O + 1H .

