Radioactive Decay:  WebQuest Worksheet to accompany your syllabus statements…these are your supplemental notes for this section of the unit.  Type your answers into this worksheet, save it to your USB drive, then print it out for your notes (and for completion credit) by Thursday’s class period.

1.  What is a positron?



2. Write the nuclear equation for one example of a positron emission decay process (OTHER than the equation for Carbon-11 decay. (click on the equation line below in order to appropriately fill in the blanks for your chosen decay equation.)


3. What is the name of the particle (other than the positron) that is released during positron emission (also known as Beta-plus decay)?

4. What are the physical properties of this particle?
· 


5. Describe some evidence that physicists have discovered that support the existence of this particle:
· 

6. How could you determine the approximate amount of energy that is released during a beta-plus decay process?  Approximate the amount of energy released for the equation you wrote in #2.  Explain how you obtained your answer.



7. Describe at least one example of how positron emission is used for medical purposes.


8. Who are Wolfgang Pauli and Enrico Fermi, and what role did they play in the study of beta decay processes?


9. What is the difference between beta-plus decay and electron capture?


Part 2:  Beta Decay and the Radioactive Decay Law:
10. Follow this link to the PhET simulation for Beta-Decay:  http://phet.colorado.edu/simulations/sims.php?sim=Beta_Decay
Click on ‘Run Now’ and when the simulation opens click on the ‘Single Atom’ Tab.

Watch the Hydrogen-3 atom until it decays.  Click ‘Reset Nucleus’ and watch it again.  Repeat this at least 8 more times.
a.  Make at least 3 observations that compare the Hydrogen nucleus before and after it decays.
· .
· .
· .

b. Click the Pause button immediately after a decay so you can look at what comes flying out of the nucleus.  Describe what you observe:


c. Explain why the Hydrogen (H) becomes what it does after a decay.


d. Does the mass number change after a decay?  Explain why or why not.


e. Repeat these steps for a Carbon-14 nucleus.  Compare and contrast the decay processes for Hydrogen-3 and Carbon-14.




f. Look at the Decay Time Chart across the top of the screen.  It should display the decayed nuclei of all of the previous trials you watched.  Does there appear to be any pattern for the decay times that are represented on the chart?  What does this tell you about the decay of a specific nucleus having a predictable pattern or being random?




g. Now click on ‘Multiple Atoms’ and quickly empty the Bucket o’ Atoms for Hydrogen-3 by rapidly clicking the ‘Add 10’ button until the bucket is empty.  Watch the atoms decay and watch the Decay Chart across the top.  Make 3 observations about what happens.


h. Click on ‘Reset All Nuclei’.  Is the pattern of decayed nuclei across the top the same as it was the first time?  You might have to repeat this a few times to be sure of your answer.  Describe any similarities and/or differences in what you see when you do this.


Data Collection Exercise:
i. Click on ‘Reset All Nuclei’ again and this time click the Pause button every 5 years.  Make a data table below showing the time in 5 year increments and the number of Hydrogren-3 atoms left after each 5 year time period.  What should the first data point for everyone be?
a. Create a graph of your data.  Include ALL trials (don’t average your data)
b. Determine the best fit curve.  (hint—do a little research on the Radioactive Decay Law to help you figure out the correct fit!)
c. Write the equation for the data you plotted:

11. What is the Radioactive Decay Law?  Write the general equation that satisfies the conditions of the law for all radioactive decay processes:

12. What is meant by the term “Decay Constant”?  Which variable in the equation for radioactive decay is this?



13. According to the data you collected, what is the decay constant for the Hydrogen isotope’s simulated decay from the PhET exercise?


14. What is the definition of Half-Life for an isotope?  Use the equation for radioactive decay (from #11)  to mathematically derive a new equation that would be used specifically to relate the half-life (t1/2) to the decay constant.





15. According to your derived equation, calculate the half-life for the Hydrogen-3 isotope observed in the PhET simulation.  Look up the actual half-life for this isotope and compare your experimental result to the actual measured value.
