Name ______________________________________________ Hour _____

The Law of Radioactive Decay
http://www.walter-fendt.de/ph11e/lawdecay.htm
The law of radioactive decay predicts how the number of the not decayed nuclei of a given radioactive substance decreases in the course of time. The red circles of this simulation symbolize 1000 atomic nuclei of a radioactive substance whose half-life period (T) amounts to 20 seconds. The diagram in the lower part of the applet represents the fraction of the not yet decayed nuclei (N/N0) at a given time t, predicted by the following law:

N = No(1/2)t/T

From the applet identify these Variables:

N .... ______________________________________

N0 ... ______________________________________

t .... ______________________________________

T .... ______________________________________ 

For the above formula, If t = T (time is equal to one half-life period of decay), What will be the value for "N" if No = 1000 atoms? __________________

Fill in the data table below for the given time (t) values using the equation above.

No = 1000 Initial Nuclei

	time (t)
	N
	Decayed Nuclei
	Not decayed Nuclei
	Ratio N/No
(State as a fraction)

	T
	
	
	
	

	2T
	
	
	
	

	3T
	
	
	
	

	4T
	
	
	
	

	5T
	
	
	
	

	6T
	
	
	
	

	7T
	
	
	
	


Run the Simulation to confirm the accuracy of your data:

As soon as the applet is started with the green button, the atomic nuclei will begin to "decay" (change of color from RED to BLACK color). You can stop and continue the simulation by using the button "Pause / Resume".

Pause the simulation when the time equals the values in the first column.

No = 1000 Initial Nuclei

	time (t)
	Half-life #
	Decayed Nuclei
	Not decayed Nuclei 
( N )
	Ratio N/No
(state as a fraction)

	T
	1
	
	
	

	2T
	2
	
	
	

	3T
	3
	
	
	

	4T
	4
	
	
	

	5T
	5
	
	
	

	6T
	6
	
	
	

	7T
	7
	
	
	


Summary:

1. After viewing the complete simulated decay of a nuclei, when does the decay process appear to occur at a greater rate? (start or end) ___________ Why? ________________________________________

2. Compare the data in the two tables. Does the "simulated" data in table 2 agree (come close) with the "formula-calculated" data in table 1? _________________________________

1. In a period of decay equal to one-half life, how many of the original atoms have decayed? (State answer as a fraction) ________________ Not Decayed? _________ 

2. If the decay continues to two full half-lives, how much of the original atoms will have decayed?_____ Not decayed? ________ 

5. According to the graph in the simulation, radioactive decay occurs at a(n) ______________ rate.(constant, decreasing, increasing)

6. The graph indicates that the "not decayed" number of nuclei is approaching zero percent but may not fully reach this value. From the graph, estimate the number of half-lives that would be close to assuming decay is complete for all practical purposes. ________________ half-lives. 

7.  The value T is equal to one-half life, which is the time for ____________ of the original nuclei to _______________________. 

8. The half-life of a radioactive nuclei is 20 years. How much time must pass before 50% of the nuclei have decayed? ___________ 75% to decay? ____________ 87.5% to decay? _____________ 100% to decay? ____________ 25% to decay? __________ 

9. The half-life of a single radioactive nuclei is 10 years. When will this nuclei decay? 

      10. What is the law of radioactive decay?


11) Go to the following website to estimate your annual radiation dose. Record your number below. Then go to interpreting your results and record.
 http://newnet.lanl.gov/main.htm
Michael Dollins    

Carbondale Community High School   

www.physicsuniverse.com


