Calculation of 40K in one banana:
0.01% of potassium in a banana is the isotope 40-K. Total potassium in a banana is 0.5g. Therefore, there is 5x10-5g of 40-K in a banana. The mass of 40-K = 39.96 u = 6.64x10-23g.
# of atoms of 40-K in a banana = (5x10-5g / 6.64x10-23g) = 7.53x1017 atoms
t1/2= 1.248x109 years = 4x1016 seconds
activity = (N ln 2)/ t1/2  = ((7.53x1017 atoms)ln2)/4x1016 seconds = 13.05 decays/second
Most of the time the decay of 40-K produces 40-Ca isotope and a beta- particle.
For one decay:
Q = (mass40-K c2) – (mass40-Ca c2)
[bookmark: _GoBack]Q = (6.63618x10-23g)(8.988x1010kJ/g) – (6.63594x10-23g)(8.988x1010kJ/g)
Q = 2.15712x10-16 kJ
For 13.05 decays (which happens in one second), 2.8150416x10-15 kJ is released. This is equal to the release of 2.815x10-15 kJ/s = 2.815x10-12 J/s.
100 W=100 J/s
(100 J/s)/(2.815x10-12 J/s) = 3.55x1013
3.55x1013 bananas is 35.5 trillion bananas that are needed to power a 100 W lightbulb.
