Science 10



Name:
Radioactive Decay and Half Life

1. Define the following terms

a) Half life

b) Decay curve

c) Parent isotope

d) Daughter isotope

2. Complete the following table:

	Half life
	Percent of parent isotope
	Percent of daughter isotope
	Half Life
	Fraction of parent isotope
	Fraction of daughter isotope

	0


	
	
	0
	
	

	1


	
	
	1
	
	

	2


	
	
	2
	
	

	3


	
	
	3
	
	

	4


	
	
	4
	
	


3. A rock sample contains 120 g of a radioactive isotope. The radioactive isotope has a half life of 5 years. 

a) Complete the following table

	Half life
	Time (years)
	Mass (g)

	0
	0
	

	1
	5
	

	2
	10
	

	3
	15
	

	4
	20
	

	5
	25
	


b) How much of the radioactive isotope is left after 25 years have passed?
c) How many half lives have passed if there is only 15 g of the parent isotope left?

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

4. Use the data in the table from question 3 to graph a decay curve. Label X and Y axis.
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5. A rock sample contains 80 g of a radioactive isotope with a half life of 20 years.
a) Complete the following table

	Half life
	Time (years)
	Mass of parent isotope (g)
	Mass of daughter isotope (g)

	0
	0
	
	

	1
	20
	
	

	2
	40
	
	

	3
	60
	
	

	4
	80
	
	

	5
	100
	
	


b) How much of the parent isotope is left after 4 half-lives?

c) How much of the parent isotope is left after 100 years?

d) How much of the daughter isotope is present after 60 years?

e) How much time has passed if 77.5 g of the daughter isotope is present?

f) What is the ratio of parent isotope to daughter isotope after 2 half lives?
6. A radioactive isotope has a half- life of 10 minutes.
a) What fraction of the parent isotope will be left after 30 minutes?

b) What percent of the parent isotope will be left after 40 minutes?

c) What fraction of the daughter isotope will be present after 20 minutes?

d) What percent of the daughter isotope will be present after 50 minutes?

7. A 36 g of a radioactive sample decayed to 4.5 g in 36 minutes. How much of the original parent isotope would remain after the first 12 minutes?

8. The half-life of a particular isotope is 8 hours. What percent of the parent isotope would remain after 1 day?

9. A radioactive isotope has a half life of 4 days. If 6 g of the sample remains unchanged after 12 days, what was the initial mass of the sample?

10. If the ratio of a radioactive parent isotope to a stable daughter isotope within a rock sample is 1:3. The half life of the parent isotope is 710 million years. How old is the rock sample?

11. A rock sample was dated using potassium-40. Measurement indicates that 1/8 of the original parent isotope is left in the rock sample. How old is the rock sample?

12. When a sample of lava solidified, it contained 28 g of uranium-235. If that lava sample was later found to contain only 7 g of U-235, how many years had passed since the lava solidified?
13. After 25 years, the number of radioactive cobalt atoms in a sample is reduced to 1/32 of the original count. What is the half life of this isotope?

14. The half life of Sr-90 is 28 years. If an 80 g sample of Sr-90 is currently in a sample of soil, how much Sr-90 will be present in the soil 84 years later?

15. Use the decay curve to answer the following questions.
a) [image: image2.png]Isotope remairing or produced (%)
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What is the half life of the isotope?
b) How much of the parent isotope 


remains after 4 days?

c) How much of the daughter isotope 


is present after 6 days?

d) What fraction of the parent isotope


remains after 8 days?

e) How long does it take for the parent isotope to decay to 5 g?

16. Use the decay curve of potassium-40 to answer the following questions.
a) [image: image3.emf]What is the common isotope pair 


for this decay curve?

b) What is the half life of the parent 


isotope?

c) What does the intersection of the 


2 lines represent?

d) What fraction of the daughter 


isotope is present after 5.2 billion 


years have passed?

e) What is the ratio of parent isotope to daughter isotope after 2.6 billion years have passed?

17. Matching – match the term on the left with the best descriptor on the right. Each descriptor may be used only once.

	Term
	Descriptor

	1.                half life 

2.               decay curve
3.               parent isotope
4.               daughter isotope

	a. the product of radioactive decay
b. the isotope that undergoes radioactive decay

c. shows the rate at which radioisotopes decay

d. the time required for half the nuclei to undergo radioactive decay


18. Radiocarbon dating can be used to determine the age of which of the following?
I. A rock sample

II. The fossil of a fern plant

III. The skeleton of a dead bear

a) I and II only

b) I and III only

c) II and III only

d) I, II and III

19. After how many half lives are there equal amount of parent and daughter isotopes?

a) 1

b) 2

c) 3

d) 4

20. The half life of Ni-28 is 6 days. What fraction of the sample of this isotope will remain after 18 days?

a) 1/2

b) 1/4

c) 1/8

d) 1/16

21. The half life of a particular radioactive isotope is 6 hours. What percent of the daughter isotope would be present after 1 day?

a) 50%

b) 75%

c) 87.5%

d) 93.75%

22. A 24 g sample of a radioactive isotope decayed to 1.5 g in 48 minutes. How much of the original parent isotope remained after 24 minutes?

a) 3 g

b) 6 g

c) 12 g

d) 18 g

23. A radioactive isotope sample has a half life of 5 days. If 8 g of the sample remains unchanged after 20 days, what was the initial mass of the sample?
a) 32 g
b) 64 g

c) 128 g

d) 256 g

24. If the half life of an isotope is 8000 years and the amount of that isotope present in igneous rock is only ¼ of the original amount, how old is the rock?
a) 8000 years old

b) 16 000 years old

c) 24 000 years old

d) 32 000 years old

25. What is the advantage of using a radioisotope with a short half life for medical diagnostic purposes?

a) The radioactivity is easy to monitor

b) The radioactivity lasts for a long time

c) The radioactivity does not stay in the body

d) The radioactivity induced by the radioisotope is stronger

