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HONORS PHYSICS :LAB N1 HALF LIFE v.3

PROCEDURE, PART A: Each penny is an atom of “pennium.”  (ha, ha)

 1. Get a bag of coins. Count your coins and enter this number in the table across the row for “toss number 0.” Toss your coins and drop them onto the table. Record the number of heads which appear. Any “heads” may be tossed again. Any “tails” are out of the game. Record the number of “heads” on each toss until two or fewer heads remain. Repeat for two more trials. Average the results. Use the average value of number of heads to graph:  Average Number of Heads vs. Toss Number.

 2. What page of the text has a graph similar to yours?

 3. What is the shape of your graph? What kind of relationship is shown by the graph?

 4. Think Physics now: what does the number of “heads” represent? What does the toss number represent?

PROCEDURE, PART B: each die is an atom of “diceium” (ha, ha, ha)





a blue or black object is an atom of radioactive diceium




a red replacement object is a nonradioactive atom of diceium


1. Obtain a cup and the number of dice as directed by your teacher. In the cup is your original number of diceium atoms. Record the total number of radioactive atoms in the cup, total number of nonradioactive atoms, and total number of atoms in the cup at this original time across the row “toss number = 0”.


2. Cover the cup, shake it, and toss the dice gently out onto the table.


3. Count and record the number of dice that show a 6. Remove these dice and replace this number of dice with the replacement objects. Record the remaining number of radioactive diceium and the total number of atoms in the cup.



4. Being sure that you still have the original number of objects (now dice plus replacement objects) in the cup, cover, shake, and toss. Again, count, record, and remove any dice which show the number 6. Replace the number of dice you remove with replacement objects.


5. Continue until you have only two or fewer dice remaining.


6. Graph Number of Atoms vs. Toss Number. Use one type of point protector and color for the radioactive diceium and another point protector and color for the replacement nonradioactive objects. You should have two different curves which intersect each other. Mark this intersection point with a third color. This intersection marks the half life of the diceium. Reread about half life in your text. 


CONCLUSIONS: Use complete sentences and answer on this sheet. Remember your text is helpful.


1. Each die can be thought of as a radioactive parent nucleus of diceium and each replacement object as a stable daughter nucleus. Why are the original number of objects kept in the cup for each toss?


2. From the graph, how many tosses does it take to decrease the amount of diceium to half of the original sample? to one quarter of the original sample?


3. What is the half life of the diceium?


4. From your graph, how long would it take to decrease the sample from 40 radioactive diceium atoms to 20? from 60 to 30? Why?


5. If a sample of a radioactive isotope has a half life of 1 year, how much of the original sample will still be radioactive at the end of the second year?


6. If you have equal amounts of radioactive materials, one that has a short half life and another that has a long half life, which will give a higher reading on a radiation detector? Why?

7. A farmer sprays 50.00 g of an insecticide containing 2,4-D on each acre of her farmland. This insecticide has a half life of 0.10 year. Complete this table. Then determine how much insecticide is left on her fields after 6.0 months. Her farm contains 2300 total acres.

\

 8. A radioisotope is placed near a radiation detector which registers 80 counts per second. Eight hours later, the detector registers 5 counts per second. What is the half life of the isotope?

 9. The half life of the element technetium-99 is about 6 hours. The radiologist at the hospital had me drink a solution of a technetium compound before she took a bone scan of my broken foot. If I drank a 5.0 gram sample of this element, how many grams were left in my body after 24 hours?


 10. Nuclear physicists and chemists often use an equation that compares the number of atoms present in the original, radioactive sample with the number of radioactive atoms at some later time. (There is some mathematics here that you do not need to worry about.) From this equation, scientists can determine the decay constant for the material. Use this equation to calculate the decay constant of the diceium.




(decay constant)  x   (half life)  = 0.693
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