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11BNuclear Reactions and Radioactivity

You would be very surprised to see a bus spontaneously transform into three cars and a motorcycle. But
radioactive atoms do something very similar. If left alone, a radioactive atom eventually turns into another
kind of atom, with completely different properties. This Investigation looks at some basic concepts behind
radioactivity.

A Radioactivity

1. Place 50 pennies in a paper cup, shake them and dump them on the table. Each penny represents an atom 
of carbon-14.

2. Separate the pennies that land tails-up. Count the heads-up pennies and tails-up pennies and record the 
number of each in Table 1 in the row for the first toss.

3. Put only the pennies that landed heads-up back in the cup. Put the tails-up pennies aside. Shake the cup 
again and dump the pennies on the table. 

4. Record the number of heads-up pennies in the row for the second toss. 
5. Repeat the experiment using only the pennies that landed heads-up until you have one or no pennies left.

Table 1: Coin toss decay simulation

Question for this Investigation:
How do nuclear changes involve energy?

Materials
• Atom building game • 50 pennies • Cup

• Graph paper

Heads Heads-up pennies Tails-up pennies
Start 50 0

First toss
Second toss
Third toss
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B Thinking about what you observed
  a. Make a graph showing the number of heads-up pennies on the y-axis and the number of 

tosses on the x-axis (0, 1, 2, 3,...).

  b. On average, what percentage of pennies are lost on each toss? “Lost” means they came up tails and 
were removed.

  c. How does the concept of half-life relate to the experiment with pennies? What does one half-life 
correspond to?

C Build a radioactive atom

1. Build a carbon-14 atom (C14). This isotope of carbon is radioactive.
2. Take one neutron out and replace it with a proton and an electron. This is what happens in 

radioactive decay of C14.

D Thinking about what you did
  a. Research what happens to C14 when it decays. What element does it become? What particles are given 

off?

  b. What is the average time it takes for 50% of the C14 atoms in a sample to decay?

  c. Suppose you have 50 atoms of C14 and you watch them for a very long time. How do the results of your 
penny-flipping experiment describe the number of C14 atoms.

  d. We actually find C14 in the environment. Research where it comes from.

  e. Describe two other types of radioactivity and give an example of each.

  f. (Challenge) You cannot predict when any one atom will decay, just as you cannot predict whether a 
penny will come up heads or tails. Why can you predict that 50% of the C14 atoms will decay every 
half-life?


	51
	52

	Main Menu: 
	Table of Contents: 
	Teacher's Guide: 
	Answer Sheet: 
	Back: 


