V.3 - COINS, BALLOONS

Objective:  
To visualize and model what happens when a nucleus decays. Radioactive decay is accompanied by the emission of radiation (alpha, beta, or gamma). This activity gives the students a feel for the frequency of radioactive decay and the emission of radiation.

Background:
The half-life of a substance is the time that it takes for one-half of a substance to react or change.

Grade Level:

Grades 6-12

Time Required:
about 20 minutes

Materials: 
Pennies, Balloons (enough for one each per student)

Procedure:

1. Start by having each student blow up the balloon and hold it in one hand.

2. At 30-second intervals, have the students flip their coins.

3. Those students whose coins come up tails will have a radioactive decay. They can release their balloon any time within the 30-second interval.

4. Those students whose coins come up heads will repeat steps 2 and 3 at 30-second intervals.

5. Stop when all the radiation has been released, that is, when all the nuclei have decayed.

Analysis and Results:  Record the number of students that “decay” during each half life and then graph the results. Record where the “radiation” landed and whether it “hit” any of the students.

Assessment:  

1. Have the students discuss the results of their graphs.  

2. Could they predict exactly when they were going to decay? Why or why not?

3. What is the effect of the radiation (the balloon) from one atom “hitting” another atom?

4. Can they predict where the radiation will go?

Going Further:  You may identify one student and then have all the others try to guess in which interval that student’s ‘nucleus’ will decay. Do this a number of times with different students and record the flip number where the designated nucleus decayed. With many trials, a graph of these results should look the same as a graph of the half-life results.

V.4 - DEMO ON RADIOACTIVE DECAY CHAINS

Objective:
The radioactive decay chains define the number and type of particles emitted by the differing isotopes of atoms. This demonstrates the changes that occur in the nucleus of the atom as they decay into more stable atoms.  

Background:  Most nuclei decay by the emission of electrons (betas) or alphas. Each of these decays changes the number of neutrons and protons in the nucleus, thus creating a new element. The nucleus resulting from the decay of a ‘parent’ is often called the ‘daughter’. Using simple mathematics (addition and subtraction) the identity of the daughter nucleus can easily be determined.
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So if Bismuth-214 beta decays and then alpha decays, the equations would look like:


83214Bi   (   -10e   +  84214Po   (   24He   +  82210Pb

So the daughter of Bi-214 by beta decay has an atomic number of 84 which is Polonium, Po, and the daughter of Po-214 by alpha decay has an atomic number of 82, which is Lead, Pb. Thus, we can write an equation that identifies the daughters in a long decay chain.

Grade Level:

Grades 6-12

Time Required:
10-15 minutes for the demonstration




10-15 minutes for the discussion and analysis

Materials:
Journal or other method for recording results
Procedure: 

1. Divide the class into working groups of 4 or 5

2. Have each group write the equation for the first 6 daughters in the Uranium-238 decay chain. Atomic numbers are:

Radon - 86
Radium - 88
Thorium - 90
Protactinium - 91
Uranium - 92

U-238 decays by emission of an alpha, followed by two betas, followed by three alphas.

V.4 - DEMO ON RADIOACTIVE DECAY CHAINS (continued)

Analysis and Results: 

1. Have the students identify the 6 daughters. 

2. Have each member of the group write one of the equations and identify the daughter in that decay.

Assessment:  

1. Have the students describe how a decay chain can transform an element into a stable element.

2. Have the students choose other elements such as U-235, Th-232, and Np-237 then write the decay chains for these elements.

V.4 - DEMO ON RADIOACTIVE DECAY CHAINS (continued)
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