Half Life Worksheet







Name:

1) Fluorine-21 has a half life of approximately 5 seconds. What fraction of the original nuclei would remain after 1 minute?

2)  Iodine-131 has a half life of 8 days. What fraction of the original sample would remain at the end of 32 days?

3)  The half-life of chromium-51 is 28 days. If the sample contained 510 grams, how much chromium would remain after 56 days? How much would remain after 1 year?

4)   If 20.0 g of a radioactive isotope are present at 1:00 PM and 5.0 g remain at 2:00 PM, what is the half life of the isotope? 

5)    The half life of Uranium-238 is 4.5 billion years and the age of earth is 4.5 X 109 years. What fraction of Uranium-238 that was present when Earth was formed still remains?

6) Chromium-48 decays. After 6 half-lives, what fraction of the original nuclei would remain?

7)  The half life of iodine-125 is 60 days. What fraction of iodine-125 nuclides would be left after 360 days?

8) Titanium-51 decays with a half life of 6 minutes. What fraction of titanium would remain after one hour?

9) A medical institution requests 1 g of bismuth-214, which has a half life of 20 min. How many grams of bismuth-214 must be prepared if the shipping time is 2 h?

10) The half life of radium 226 is 1602 years. What fraction of a sample radium-226 would remain after 9612 years?

11) What is the age of a bone that emits radiation from carbon-14 at the rate of 0.96 decays/min/g?

12) A sample of charcoal with a mass of 50.0 g was found in an ancient ruin. If the sample emits 389 particles every minute from the decay of carbon-14, what is the approximate age of the ruin?

13) An organism died about 17145 years ago. What would be the carbon-14 decay rate of a fossil formed from this ruin?

14) How much energy  is released when 1 mole of Oxygen-14 decays by the following      

      reaction?

Half Life Worksheet







Name:
1) Fluorine-21 has a half life of approximately 5 seconds. What fraction of the original nuclei would remain after 1 minute?

The answer is solved by creating the fraction 
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number of half lives.  If each half life is 5 seconds, then in one minute 

(60 seconds) there are 12 half lives. Therefore the answer is:
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2)  Iodine-131 has a half life of 8 days. What fraction of the original sample would remain at the end of 32 days?




Using the same fraction, you must figure out n. If the half life is 8 days, 

then in 32 days, there are 4 half lives. Therefore the answer is:
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3)  The half-life of chromium-51 is 28 days. If the sample contained 510 grams, how much chromium would remain after 56 days? How much would remain after 1 year?



In this problem, the fraction will be multiplied by the initial amount. In 

the first problem each half life is 28 days, therefore in 56 days two half lives occur. This means that n=2. The solution is as follows:
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The second is solved the same way except that there are 13 half lives 

over one year. This means n=13. The solution is as follows:
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4)   If 20.0 g of a radioactive isotope are present at 1:00 PM and 5.0 g remain at 2:00 PM, what is the half life of the isotope? 



In this problem, you must figure out how many half lives have occurred. 

After one half life 20.0g becomes 10.0g. After a second half life, 10.0g becomes 5.0g. This means that during the question, two half lives have occurred. Since this happened over the course of 1 hour, then each half life must be equal to:




30 minutes.

5)    The half life of Uranium-238 is 4.5 billion years and the age of earth is 4.5 X 109 years. What fraction of Uranium-238 that was present when Earth was formed still remains?




4.5 billion is exactly the same as 4.5 x 109. Therefore, the age of the 

Earth is equal to one half life of Uranium. This means that n=1. The solution is a follows:
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6) Chromium-48 decays. After 6 half-lives, what fraction of the original nuclei would remain?

The answer is solved by creating the fraction 
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number of half lives.  If there are 6 half lives, then n=6.Therefore the 

answer is:
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7)  The half life of iodine-125 is 60 days. What fraction of iodine-125 nuclides would be left after 360 days?

The answer is solved by creating the fraction 
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number of half lives.  If each half life is 60 days, then in 360 days 

                       there are 6 half lives. Therefore the answer is:
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8) Titanium-51 decays with a half life of 6 minutes. What fraction of titanium would remain after one hour?

The answer is solved by creating the fraction 
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number of half lives.  If each half life is 6 minutes, then in 1 hour (60 

minutes)  there are 10 half lives. Therefore the answer is:
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9) A medical institution requests 1 g of bismuth-214, which has a half life of 20 min. How many grams of bismuth-214 must be prepared if the shipping time is 2 h?

In this problem you must figure out the initial amount. If you use the 

same set up as question 3, then you can solve for the initial amount. You 

just have to figure out n. If each half life is 20 minutes, and 2 hours (120 

minutes) go by, then n=6. The set up is as follows:
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Solving for x, x = 64g.

10) The half life of radium 226 is 1602 years. What fraction of a sample radium-226 would remain after 9612 years?
The answer is solved by creating the fraction 
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number of half lives.  If each half life is 1602 years, then in 9612 years 

there are 6 half lives. Therefore the answer is:
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11) What is the age of a bone that emits radiation from carbon-14 at the rate of 0.96 decays/min/g?




This is a complicated problem. You must understand that the initial decay rate of c-14 in all living things is 15.3 decays/min/gram. When an organism dies, the number of c-14’s begin to disappear at a half life rate of 5730 years. This means that the decay rate will divide itself in half every 5730 years. 



15.3 will become 7.65 in 5730 years.




15.3 will become 3.825 in 11,460 years.




15.3 will become 1.9125 in 17,190 years.




15.3 will become 0.956 in 22,920 years.




This means that the bone is 22,920 years old.

12) A sample of charcoal with a mass of 50.0 g was found in an ancient ruin. If the sample emits 389 particles every minute from the decay of carbon-14, what is the approximate age of the ruin?



This question will not be on the actual quiz. However, the correct answer is: 




5730 years.

13) An organism died about 17145 years ago. What would be the carbon-14 decay rate of a fossil formed from this ruin?




Using the information listed above in question 11, the answer is:




1.9125 decays/min/gram

14) How much energy  is released when 1 mole of Oxygen-14 decays by the following      

      reaction?

14O   (  0e   +    14N

                         8         +1            7

            The molar masses are: O-14: 14.0086 g,  Positron: 0.0005 g, and N-14 = 14.0031 g.
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