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Title: Radioactive Frosty

Introduction: Frosty

he Snowman is melting in a funnel at your lab station.

Sometime, during the last day, he was brought indoors, where his body began to

immediately decay (nof
time of the crime but i
crime against Frosty.

unlike radioactive decay). There were no eyewitnesses to the
e good scientists, you will be able to solve the mystery of the

And... don’t worry, he’

be back again someday.

Materials: Funnels, ring stands, ring, graduated cylinder, anything else you might need

Directions:

1. Determine the current state of decay of Frosty. Record your results.
2. Write the procedures below that you will use to determine how long Frosty has

been deceased
a.

b.

(indoors).





  Name _____________________________________
Frosty’s Demise

(A Model for Radioactive Decay)
Introduction: 

Carbon-14 undergoes beta decay with a half-life of 5720 years. The element carbon is an essential element in all living matter. Carbon-14 is produced constantly as our atmosphere is bombarded by cosmic rays. It is incorporated into the carbon cycle, so that all living things, including you, contain radioactive carbon-14. 

Living things have about 15 disintegrations per minute per gram of carbon. Because living things constantly interchange carbon atoms, the amount of carbon-14 remains constant, but when organisms die, no new carbon-14 enters the organism. However, the carbon-14 that was in the organism at death continues to disintegrate. 

By measuring how much carbon is left in a sample as well as its radioactivity, we can calculate when the organism died. It's a way of working backwards to solve a puzzle. 

In this activity, you will work backwards to solve a puzzle, much like scientists work backwards to find the time that an organism died.
Frosty the Snowman is melting in a funnel at your lab station. Sometime, during the last day, he was brought indoors, where his body began to immediately decay (like radioactive decay). There were no eyewitnesses to the time of the crime but like good scientists, you will be able to solve the mystery of the crime against Frosty. 

And…don’t work, he’ll be back again someday!

Pre-Lab Questions: 

1. What is half-life of carbon-14? 

2. What happens to carbon-14 in an organism when it dies? 

3. How can we use carbon-14 to determine the age of an organism?
Materials: funnels, ring stands, ring, graduated cyclinder
Procedure: 

1. Record the volume of Frosty’s melted remains (water) in your graduated cylinder. Note the time on the clock: ________________

2. Start your timer

3. Record the volume of water in your graduated cyclinder every 1 minute until the ice completely melts. 
4. Find the volume of ice remaining in your funnel by: 

 



Volume of Ice = 30 mL – Amount of Water

5. If Frosty hasn’t melted by 15 minutes, stop recording data. 
6. Graph your Time on the x-axis & the Volume of Ice on the y-axis. 
Data: 

	Time 
(min)
	Volume of Liquid Water (mL)
	Volume of Ice 

(mL)

	0
	0
	30

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	11
	
	

	12
	
	

	13
	
	

	14
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Graphing: 
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Examining Data: 
1. What are the units for the rate at which Frosty melted?

_________________________

2. Think about making a graph from your data. Determine which axis you will use for volume and which axis for time.  Look at which units you decided to use for the rate of melting.

X-axis _____________________
Y-axis _____________________
Analysis Questions:
3. Estimate when you think Frosty was killed. 
a. Explain how you got your estimate.
4. Using your graph, find the exact time Frosty started to melt. 
5. How close are your answers for #4 in comparison to your estimates in #3?   

7. Describe any trends that you see regarding shape of your graph.

8. What does your graph tell you about the rate at which Frosty melted?
