Chapter 38 Problem 45 f

Given

m = 55.9206 u

m, = 1.007276 u

m, = 1.008665 u
1u=1.661x 10?7 kg

Solution
Find the binding energy per nucleon for Iron-56.

Iron-56 has 26 protons and 30 neutrons. As free nucleons the total mass is
M free = 26m,, + 30m,, = 26(1.007276 u) + 30(1.008665 u) = 56.4491 u
The mass difference between the free and bound nucleons is
AM = Mfree — Mpouna = 96.4491 © — 55.9206 v = 0.5285 u

Converting this to kilograms gives

1.661 x 10727 kg
1u

Am = (0.5285 u) ( ) =8.778 x 107 kg

The rest mass energy from special relativity is

E =md®

E = (8.778 x 107*® kg)(3.00 x 10® m/s)* = 7.90 x 107! J
Convert the energy to MeV where 1 MeV = 1.6 x 10713 J

1 MeV

E=(7.90x 1071 J) [ —— 2
(7.90 > 10 J)(1.6><10—13J

) =494 MeV

Since there are 56 nucleons, then binding energy per nucleon is

494 MeV

— =882 M l
56 nucloon 8.82 MeV /nucleon
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