Science 10 – Chapter 7.2 – Half-Life        
  Name:________________   Date:___________________
Half-Life

· Measures the ______________________



_______



· ____________________________ it takes for _________________ of the __________________________ to decay into the _______________________________.

Example: 


226 88 Ra ( 222 86 Rn +  4 2 α

Half-life would equal the ___________________ it takes for ______________________________

Why do we care? 

It can be difficult to determine the ages of objects by sight alone
e.g. It can be difficult to tell which students in a classroom are oldest.
Radioactivity provides a method to determine age by comparing the relative amount of remaining radioactive material to the amount of stable products formed  ( called ______________________
The Importance of Carbon

· All life is _____________________________________

· Carbon has _________________ ______________
· _____________ is radioactive

· _____________ is stable and makes up _______________ of carbon atoms

· Carbon dating measures _____________________________________


· When an organism dies, carbon-14 stops being 









· Measuring the relative amounts of carbon-12 : carbon-14 is called 



_______.

· The half-life of carbon is _______________________ years.

· We can use radio-dating for up to _____________ half-lives of a radioactive isotope

· So radiocarbon dating can be used to provide the age of any organism or organic material… less than 


years old (… more on why later!)

Half-life measure the rate of radioactive decay.

· Half-life = 























· The half-life for a radioactive element is a constant rate of decay.

· e.g. Strontium-90 has a half-life of 
 years. If you have 

 g of strontium-90 today, there will be 

 g remaining in ____years.

When using your table of radioisotopes you must consider:

· _________________________ = the original, radioactive material
· _______________________ = the stable product of the radioactive decay
· The rate of decay remains 




, but some elements require 








, while others decay 






 before reaching a stable daughter isotope.
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Example: Watch the decay of a 50.0 g radioactive sample of C-14 
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Remember: 
Every time a half-life passes,  half of a radioactive sample decays (i.e. is reduced by a half!)  
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Decay Curves

· Decay curves show the 









· The curve shows the relationship between 











and 










Example: Watch the decay of a 50.0 g radioactive sample of C-14
	Half-life 
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So why is C-14 dating only useful for samples less than 50000 years?
After about ___________________ (for Carbon-14 approximately 50000 years) there is so ___________________

_______________________________________________________________________ 
The Potassium-40 Clock
· Radioisotopes with very long half-lives can help determine the age of 



___
· The potassium-40/argon-40 clock has a half-life of 




· Argon-40 produced by the decay of potassium-40 becomes trapped in rock
· Ratio of argon-40 : potassium-40 shows 
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A rock is found to contain 25% potassium-40 and 75% argon-40. 
a) How many half-lives old is the rock?

b) How many years old is the rock?

2. What is the ratio of argon-40 to potassium-40 after 

5.2 billion years?
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Practice:

	HALF-LIFE 
	Percent of Parent Isotope 
	Percent of Daughter Isotope 

	0 
	
	

	1 
	
	

	2 
	
	

	3 
	
	

	4 
	
	

	HALF-LIFE 


	Fraction of Parent Isotope 
	Fraction of Daughter Isotope 

	0 
	
	

	1 
	
	

	2 
	
	

	3 
	
	

	4 
	
	


A rock sample contains 120 grams of radioactive isotope. 
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 The radioactive Isotope has a half-life of 5 years.

	HALF-LIFE 
	Time (years) 
	Mass (g) 

	0 
	0 
	

	1 
	5 
	

	2 
	10 
	

	3 
	15 
	

	4 
	20 
	

	5 
	25 
	


1. A 200 g sample of lawrencium is left in a container from 8:00 AM one morning until 2:00 PM the next afternoon. If the mass of the sample of lawrencium was 25 g, what is the half-life of lawrencium??
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5 hours
b) 10 hours

c) 1 day 

d ) 30 hours

2. The following decay curve shows the isotope carbon-14. 
If it was determined that a fossil contained a little over 3% of the original amount of carbon-14 it once was composed of, what would be an approximate age for the fossil?

a) 35 000 years old

b) 29 000 years old 
c)  17 000 years old

d) 22 000 years old
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3. The following decay curve shows the isotope iodine-131, which is used in the treatment of thyroid cancer. It is important that the radioactive iodine does not remain in the body at high levels. 
If less than 2 g of iodine-131 should remain in the body after 24 days, what is the largest mass of iodine-131 that should be used for treatment?

a) 8g

b) 32g

c) 16g

d) 24g

4. Potassium-40, a radioactive isotope with a half life of 1.3 billion years, has the daughter isotope argon-40. When potassium-40 is found in volcanic rock, geologists know that they can use the ratio of 

potassium-40 : argon-40 in order to determine the age of the rock. Heat from the molten rock causes all gases, including argon-40, to evaporate as the rock forms.

Assuming that all gases produced during radioactive decay are trapped in the rock, how old is a rock that is found to contain 0.45 g of potassium-40 and 1.35 g of argon-40?

a) 3.9 billion years old

b) 2.6 billion years old

c)  1.3 billion years old

d) 0.65 billion years old

5. All isotopes decay in the same pattern. What is the main difference in the graphs showing the rate of decay for different radioactive isotopes?

a) The percentages of the parent isotope that remain after each half life

b) The time it takes for a half life to occur

c) The atomic mass of each daughter isotope

d) The atomic mass of each parent isotope

6. Use the following chart to answer this question. 
Which isotope would be best to examine if an archeologist claimed to have found an artifact from the early bronze age in Egypt, around the year 3000 BC?

a) Carbon-14

b) Uranium-235
c)  Potassium-40

d) All three isotopes would be equally effective for

 dating the artifact[image: image2.png]
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% Remaining vs Time





Mass vs Half Life





How much of the radioactive isotope if left after 25 years have passed?





How many half-lives have passed if there is only 15 g of the parent isotope left?





How many years have passed if there is only 7.5 g of the parent isotope left?











