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Grade level: 9-12
Subject: Science  Forensics
Time required: 45 to 90 minutes

Bones Bones Them There Bones
by – Jacklyn Bonneau
Activity overview
Students will use data to graphically date a bone found in a garden.
Concepts

· Radioactive Carbon Dating
· Half-life

· Power relationships

Teacher preparation
Print out student worksheets and get the TNS file for student
Classroom management tips

Allow students to work alone or in a team of two to solve the mystery.
TI-Nspire Applications
TI-Nspire and/or TI-Nspire CAS 
Step-by-step directions
Step-by-step activity directions on student worksheet.  Sample screens are below.
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Activity extensions

· This could be a culminating activity of half-life in general Chemistry students.  If this is done remove the formulas from the table and have students generate them.  It would be good review and you could use it as an assessment piece.
· This activity could be an introduction into bones and their anatomy.
Student Worksheet    


Name  ________________________
Background
Carbon has a half life of 5568 years according to Prof Libby of the University of Chicago.  There is an assumption the ratio of radioactive carbon to carbon (C-14 / C-12) in the atmosphere is the same as that found in bones of those living at that time. Therefore, events in the world can affect the amount of C-14 found in the bones like the atomic bomb testing during World War 2.  The ratio from years ago was found to be one C-14 atom for every two trillion C-12 atoms instead of one in every trillion.  And not all of the bone is carbon!  In fact it is found that only 15 % of the dried bone is carbon.  The decaying reaction is 146 C-> 147N + 0-1 e or beta decay.
Scenario
Peter and John were digging in their grandmother’s garden and discovered a bone that looked like a femur they had seen in Biology class at school.  Peter told his grandparents, who agreed and called police. Upon further digging more bones were found.  The question now needed to be answered, if they were human how old were they?  They looked very old.  Police are sending the results to a carbon dating lab. In our bone sample of 1.1 kg we find .038 µg of C-14.
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Procedure

	1. Get the TNS. File from your teacher and type your name onto page one (tab 1.1).

2. How much C-14, in µg, would be there if there was no decay?  Do this work on your calculator page. TAB 1.2.  To change pages press CONTROL right arrow.

3. Create a table of definitions on calculator page 2 tab 1.3

a. Define your variables by going to MENU>TOOLS>DEFINE and pressing enter and then typing in hl=5568

b. Repeat above entering mass= whatever you calculated
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	4. Create your data table using the above info and carry it out for 5 half-lives.  The formulas are in the tns file given to you or you can create them yourself.
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	5. On the graph page create a scatter plot of time and amtc14. You can see these graphs of this data.
a. Insert a graphs and geometry page.

b. Choose a scatter plot by MENU>GRAPH TYPE> SCATTER PLOT. 

c. Use the pull down menu to choose time as the x then distance for the using TAB for going between parts chooses amtc14 for y.

d. Use the TAB key to get the curser to the graph window and choose you window settings by MENU>WINDOW>ZOOMDATA.  You want only one curve, if you have more set the window to include only one. MENU>WINDOW>WINDOW SETTINGS


	[image: image13.emf]


	6. Back to the Data table and do the analysis of your data. Go back to the data table now and we will find the equations for the functions. 
a. Move the curser to the calculate box right below the label in column D

b. Press MENU>STAT>STAT CALC>POWER for predicted. Choose the correct X and Y list from the pull down menu and the tab until you get to OK and click it.
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	7. Go back  to the graph page now  by using CONTROL right arrow 

a. Go to the MENU>GRAPH TYPE> FUNCTION 

b. Press enter and your graph should appear

c. Trace the curve (MENU>TRACE>GRAPH) until you find the right amount of C-14.
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8. Get the TNS. File from your teacher and type your name onto page one (tab 1.1).

9. Show all of your calculations on Calculator page one Tab 1.2

10. Create a table of definitions on calculator page 2 tab 1.3
a. Define your variables by going to MENU>TOOLS>DEFINE and pressing enter and then typing in hl=5568

b. Repeat above entering mass= whatever you calculated
11. Create your data table using the above info and carry it out for 5 half-lives.

12. On the graph page create a scatter plot of time and amtc14. You can see these graphs of this data.
e. Insert a graphs and geometry page.

f. Choose a scatter plot by MENU>GRAPH TYPE> SCATTER PLOT. 

g. Use the pull down menu to choose time as the x then distance for the using TAB for going between parts chooses amtc14 for y.

h. Use the TAB key to get the curser to the graph window and choose you window settings by MENU>WINDOW>ZOOMDATA.  You want only one curve, if you have more set the window to include only one. MENU>WINDOW>WINDOW SETTINGS
13.  Back to the Data table and do the analysis of your data. Go back to the data table now and we will find the equations for the functions. 
c. Move the curser to the calculate box right below the label in column D

d. Press MENU>STAT>STAT CALC>POWER for predicted. Choose the correct X and Y list from the pull down menu and the tab until you get to OK and click it.

14. Go back  to the graph page now  by using CONTROL right arrow 

a. Go to the MENU>GRAPH TYPE> FUNCTION 

b. Press enter and your graph should appear

c. Trace the curve (MENU>TRACE>GRAPH) until you find the right amount of C-14.

Questions
1. How old were the bones?  

2. If half of the mass found was found how old would it be?

3. What is the general relationship you found for dating bones?

4. Use this mathematical relationship to date the bones found.

5. The results of Carbon dating are only good out to about 60,000 years, why do you think this is?
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©2007 Texas Instruments Incorporated
by – Jacklyn Bonneau

Page 1

[image: image19.wmf]