Chapter 10 Homework Questions (Nuclear Chemistry)
1. Define the term isotopes.
2. Complete the following chart in your notebook
	
	Protons
	Neutrons
	Electrons

	Calcium-42
	
	
	

	Potassium-39
	
	
	

	Potassium-40
	
	
	

	Aluminum-28
	
	
	

	Nitrogen-15
	
	
	

	Neon-21
	
	
	

	
	12
	14
	12

	
	26
	30
	26

	
	56
	81
	56

	
	14
	16
	14

	
	16
	15
	16

	
	6
	7
	6


3. Nuclei that are unstable are also called…
4. What happens to a nucleus when it decays?  What is released in the process?
5. Where does the lost mass go in a nuclear decay?
6. What element marks the boundary between having only some radioactive isotopes and having all radioactive isotopes?
7. How do the number or protons and neutrons affect whether a nucleus is radioactive or not?
8. What are the three types of nuclear radiation?
9. Which two types of nuclear radiation are particles?
10. Which type of nuclear radiation is a wave?
11. What types of materials can stop alpha, beta and gamma radiation?
12. Define half-life.
13. Phosphorus-32 (used to treat leukemia) has a half-life of 14 days.  If you start with 8.0 grams of phosphorus-32, how many grams will remain after 42 days?
14. Carbon 14 has a half-life of 5730 years.  If a bone sample from a mammoth shows that two half-lives have passed, how long ago did the mammoth live?
15. Technetium-99 is used in medicine because it has a half-life of on 6.0 hours.  If a person is injected with 1 gram of Technetium-99, how much will remain after 12 hours?
16. In the previous problem, how much will remain after 18 hours?  After 24 hours?

17. Fluorine-18 has a half-life of only 110 minutes.  If you started with a 10.0 gram sample of fluorine-18, and now you have only 0.625 grams, how much time has passed?

18. Calcium-45 has a half-life of 160 days years.  If you start with a 1000 gram sample, and you now have 62.50 grams left, how much time has passed?

19. Cesium-137 has a half-life of 30 years.  If you start with a 200 gram sample, and you now have 50 grams left, how much time has passed? 

20. Radon-226 has a half-life of 1600 years?  How much of a 30 gram sample remains after 4800 years? 

21. Radon-226 has a half-life of 1600 years?  How much of a 30 gram sample remains after 8000 years? 
22. Briefly describe how the decay of  carbon-14 can be used to determine the age of an object.
23. What is the oldest object that can be reasonable dated using carbon-14 dating?
24. About what percentage of our annual exposure to radiation comes from natural sources?
25. About what percentage of our annual exposure to radiation comes from man-made, technological sources?
26. List four natural sources of radiation.
27. List six technological sources of radiation.
28. What unit is used to measure radiation that may damage human body tissue?
29. What is the average exposure to radiation of a United States citizen?
30. List six uses of radiation.
31. Is radon itself dangerous?  Why or why not?
32. Briefly describe nuclear fission.
33. What is the purpose of the moderator in a nuclear reactor?
34. What is the purpose of the control rods in a nuclear reactor?
35. What type of radiation do nuclear reactor cores emit?
