Radioactive Decay
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Honors Algebra 2 - Assignment
	ELEMENT
	HALF-LIFE

	Polonium215
	0.0018 seconds

	Oxygen15
	2 minutes

	Sodium24
	15 hours

	Iodine131
	8.07 days

	 Cobalt60
	5.26 years

	Radium226
	1600 years

	Carbon14
	5600 years

	Potassium40
	1.3 billion years

	Uranium238
	4.5 billion years


Radioactive isotopes, atoms with unstable nuclei, decay over time.  As they decay they give off radiation.  The decay rate of every radioactive element is different, is stable, and is known. 

1.  Define what is meant by half-life.
2. If you have 100 grams of carbon-14 to start, how much will remain at the end of 2 half-lives?  How many years would have passed?

________​​​​​_________________


_________________________

3. If you have 400 grams of carbon-14 to start, how much will remain after 28,000 years?  How many half-lives is this?

________​​​​​_________________


_________________________

4.  If you have 320 grams of carbon-14 to start, how many years will pass when you have 5 grams of carbon-14?  How many half-lives is this?

________​​​​​_________________


_________________________

5. If you have 128 grams of carbon-14 to start, how years will pass when you have 16 grams of carbon-14?  How many half-lives would this be?

________​​​​​_________________


_________________________

6. The half-life of Tc-99m used in medical imaging is 6 hours. If a patient is injected with 80mg Tc-99m, how much Tc-99m would be left in the body after 24 hours? 

7. A piece of wood found in an ancient burial site contains only one fourth as much carbon-14 as a piece of wood cut from a living tree growing nearby.  If the half-life for carbon-14 is 5600 years, what is the approximate age of the ancient wood?

8. To date an object or a fossil, scientists compare the amount of the original radioactive element to the amount of the decay product present.  Suppose you start with 100g of a certain radioactive isotope that decays to half its original amount in 50,000 years.  Complete the chart below so that the parent material (the original radioactive isotope) and the amount of the daughter material (decay product) are correct for the number of years passed.

	TIME PASSED (years)
	AMOUNT OF PARENT MATERIAL (g)
	AMOUNT OF DAUGHTER MATERIAL (g)
	TOTAL AMOUNT OF MATERIAL (g)

	0
	100
	0
	100

	50,000
	
	
	

	100,000
	25
	
	100

	150,000
	
	
	

	200,000
	6.25
	
	

	250,000
	
	96.875
	


9. Carbon-14 has a half-life of 5600 years.  If an original sample was 100g of C14 and it is now 0.781g of C14, how old is your sample?

10. If 33,600 years have passed since an animal died, and if on that day there was 48g of C14 in its body, how much C14 is left in g?

11. A radioactive element has a half-life of 20 days.  How much of a 250g sample would be un-decayed after 80 days?

12. How does length of half-life relate to the stability of an isotope?

13. If the half-life of iodine-131 is 8.10 days, how long will it take a 50.00 g sample to decay to 6.25g?

14. The half-life of hafnium-156 is 0.025 seconds. How long will it take a 560 g sample to decay to one-fourth of its original mass? 

15. Chromium-48 has a short half-life of 21.6 hours. How long will it take 360.00 g of chromium-48 to decay to 11.25 g?

16. An animal dies and has 90 grams of carbon-14 in it.  When will the animal have less than 1 gram of carbon-14 left?
17. An animal dies and has 150 grams of carbon-14 in it.  When will the animal have less than 10 grams of carbon-14 left? 
