Radioactivity


There are two main equations that can be used to solve problems based on the radioactive decay of materials. In each case the second equation is a solution of the first to aid calculation.
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Where;


N 	= The number of atoms at time t 


N0 	= The initial number of atoms


(	= The decay constant


t½	= The half life


It is possible to substitute A (Activity) and A0 into the top two equations since the decay rate is directly proportional to the number of atoms. (A ( N)





Examples:





1) Radon-220 gas is produced when Radium-226 undergoes ( decay. There is growing concern about radon as a health hazard as it can be trapped in houses, entering through cracks in walls and floors and in the drinking water. Suppose there are 3.0 x 107 Radon atoms trapped in a basement (T½ = 3.83 days or 


x 105 s).


How many Radon atoms are trapped after 31 days? 


Find the activity.


Initially.


After 31 days.





Solution.


a) First of all determine the decay constant from the half life.


( =  	ln2  =       ln 2 	=  0.181 days-1


	t½	      3.83


Then use N 	= N0 e-(t


		= 3.0 x 10 7 e-(0.181 x 31)


 		= 1.1 x 105


We can work out the activity providing ( is given in s-1 using the equation


	dN  = -(N  =  -(2.09 x 10-6 s-1)(3.0 x 
