CHEMISTRY




Name  ________________________________________

LAB – HALF-LIFE
LAB 9

Radiation is the decay of atomic nuclei from one type of atom to another.   The rate of this decay is measured by a term called half-life which is defined as the amount of time that it takes for one-half of the remaining sample to decay.   This is used to determine the age of some fossils and relics.   The amount of an isotope of Carbon; Carbon-14, is found and the percentage of it in the sample is compared with the known percentage of  Carbon -14 on earth. This tells the scientist how much has decayed since the time of the half-life of Carbon-14 is known (5730 years).  Not all isotopes have the same time length of half-life.    

PROCEDURE

1.  Place at least 200 pennies into a container and shake them for a few seconds.  Pour the pennies in a bin or on the lab table.  Carefully count the pennies that are heads and remove them. Record the number on Data Table 1.  Do not put the pennies back in the container.  After you count them then you should put them aside.

2.  Continue this process, using as many shakes as necessary to reach either one or zero pennies.  Record the number of pennies each time.

3.  Remember that the assigned half-life time for this lab is 15 minutes.

DATA: 

Exactly how many pennies did you begin with ?   __________________________

DATA TABLE 1

SHAKE



TOTAL PENNIES

NUMBER OF

NUMBER OF 

NUMBER


BEFORE SHAKE

HEADS


TAILS

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	


CHEMISTRY



Name _____________________________________________

PRELAB – LAB 9:  HALF LIFE

1.  Explain what is meant by the term half-life.  __________________________________________________

.________________________________________________________________________________________

.________________________________________________________________________________________

2.  What is the half-life of Carbon-14 ?     ________________________________

3.    List 2 other isotopes and write down what their half life is. 

._______________________________________
.__________________________________________

4.  How does Carbon-14 help in determining the age of a fossil ?   __________________________________

._______________________________________________________________________________________

.________________________________________________________________________________________

.________________________________________________________________________________________

5.  Suppose that you have a radioactive isotope with a half-life of two years and you start with 800 grams of this substance today.  How much will you have in   a.)  two years    and    b.)  eight years  ?

_______________________________



___________________________________

6.  What is the symbol for half-life ?    ___________________

7.  Is the quantity of a radioactive isotope ever equal to exactly zero ?   Explain.

.________________________________________________________________________________________

.________________________________________________________________________________________

8.  For this lab, what would work better.  Using 200 pennies for the original sample size or using 1,000 pennies if we had enough time to use this sample size ?   Explain your answer.

.________________________________________________________________________________________

.________________________________________________________________________________________

.________________________________________________________________________________________

.________________________________________________________________________________________

.________________________________________________________________________________________

.________________________________________________________________________________________

.________________________________________________________________________________________

DATA TABLE 2

NUMBER OF 


TIME ELAPSED
INITIAL NUMBER

PENNIES

HALF-LIVES





OF PENNIES


REMAINING

(SHAKE NUMBER)

	0
	           0  MINUTES
	
	

	1
	   
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	


HALF LIFE QUESTIONS.  Answer the following on the space provided.  If you need more room, use a sheet of notebook paper and attach it directly behind this sheet and label it 5a.

1.
The half life of Iodine 125 is 60 days.  The half-life of Iodine-131 is 8.05 days.  Often 
radioactive isotopes are used as tracers in diagnostic medical tests.  Radioactive iodine is 
used to help identify diseases of the thyroid gland.  Which of these isotopes do you think 
would be the best to use in this application ?   Explain.

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

2.
One of the controversies surrounding the use of nuclear power is the storage of nuclear

waste.  Explain how the concept of half-life is an important consideration in this debate. 
._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

3.
In a tree or other living organism, the amount of Carbon-14 is quite low.  In fact, the number 
of decays or disintegrations is only 15.3 disintegrations per minute.  This rate remains 
constant while the tree is alive because the carbon-14 is being replaced in the tree through 
the carbon dioxide that the tree continually takes in.   When the tree dies, it naturally quits 
taking in carbon dioxide so the rate slowly decreases according to the half-life of carbon-14 
decay.  Suppose a piece of fossil is analyzed and found to be disintegrating at a rate of 
about 3.8 disintegrations per minute.  About how old is this fossil ?  


Hint: The number of disintegrations is directly related to the number of half-lives.
4.   Why is Carbon-14 dating most reliable for samples that are no more than 40,000 years old ?

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

5.
List three other examples of how the half life is used in real life situations.  Make sure to 
include the radioactive isotope being used, how it is being used, and the half life of the 
isotope.  You might have to look this up on the Internet.


Radioactive Isotope

How it is used





Half - Life
1.
________________

________________________________________
_________
2.
________________

________________________________________
_________

3.
________________

________________________________________
_________

6.
What conclusion would you make about a material that has a half life of 100 trillion years.

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

._______________________________________________________________________________

ANALYSIS OF DATA:

1.  Make a graph of your results.  Decide what information should be displayed on the graph and how you should display the information to best visually show the concept of half-live.  You can find graph paper in the back of your lab packet or at the front of the room. 
2.  How would you describe the shape of your graph ?


____________________________________________________________________________

3.  Suppose that you had started with 1,000 pennies.  Would the shape of the graph be different ?  Explain your answer.


____________________________________________________________________________


____________________________________________________________________________


____________________________________________________________________________


_____________________________________________________________________

4.  Approximately what percent of the pennies were removed with each shake ?        __________
5.  Is it possible to predict in advance which individual pennies will be heads up 



at any 
certain shake ?                                                                                      __________
6.
Is it possible to predict in advance approximately how many pennies will be heads up for 
each shake ?         Explain your answer.

________________________________________________________________________


________________________________________________________________________


________________________________________________________________________


________________________________________________________________________


________________________________________________________________________

7.
At the end of the graph you will need to include the following:


a.  sources of error



b.  summary



c.   notes
PAGE  
1

