
Unit 7: Half-Life Calculations 
1. Which statement below BEST describes the difference in penetration between Alpha, Beta, & Gamma 

Radiation? 
a. Alpha and Beta radiation can be stopped by thick layers of lead or concrete, and gamma can be stopped by paper. 

b. Alpha and Beta radiation can be stopped by a thin sheet of paper; gamma can be stopped by thick layers of lead or concrete.  

c. Alpha and Beta radiation can be stopped by thick layers of lead or concrete; gamma can be stopped by a few centimeters of wood.  

d. Alpha and Beta radiation can be stopped by a few centimeters of wood; gamma can be stopped by thick layers of lead or concrete.  

 

2. What characteristics of gamma rays enable them to penetrate matter up to several meters thick? 
a. no electrical charge and no mass 

b. no electrical charge and large mass 

c. positive electrical charge and no mass 

d. negative electrical charge and large mass 

 

Two scientist, Shakahi and Jazmyne, investigate the types of radiation emitted by nuclear waste left 

over from a nuclear power plant. They allow the radiation to pass through an electric field and 

observed the behavior of each. The behavior of three types of radiation is illustrated in the diagram.  

3. What is the identity of A, B, & C? 
a. A: Alpha, B: Beta, & C: Gamma  

b. A: Beta, B: Gamma, & C: Alpha 

c. A: Alpha, B: Gamma, & C: Beta  

d. A: Gamma, B: Alpha, & C: Beta 

 

4. Why is the Nuclear Waste contained in a lead block? 
a. It doesn’t really matter what Nuclear Waste is stored in.  

b. The lead is used primarily to restrict Alpha & Beta Particles from being emitted 360O from container. 

c. The lead container is used to keep the nuclear waste from spontaneously undergoing nuclear Fusion.  

d. The lead container is primarily used to prevent gamma rays from being emitting 360o from container. 

 

5. An analysis of which radioactive element listed in the table would be best to 

determine the age of a fossil belonging to the infamous T-rex, which lived 

66 to 83.6 million years ago? 
a. Carbon-14 

b. Uranium-235 

c. Potassium-40 

d. Thorium-232 

 

6. The first single celled organisms and the first evidence of life on earth came 

about 1 billion years after Earth formed. Which is roughly 3.5 billion years 

in the past. If you uncovered a fossil from one of these ancient forms of life from that era, which radioactive 

element would be best used to determine its age. Assume that all of the elements listed in the table can be found 

in the fossil. 
a. Carbon-14 

b. Uranium-235 

c. Potassium-40 

d. Thorium-232 

 

7. Identify the most radioactive isotope listed in the table, determine the amount of protons, neutrons & electrons.  

 

 

8. Iodine-131 is a radioactive isotope with a half-life of 8 days. How much of a 40-gram sample of Iodine-131 

would remain after 24 days? 

 

 

9. Which statement BEST describes the concept of the half-life of a radioactive material? 
a. The amount of time required for half of the radioactive nuclei to decay. 

b. The amount of time after which on half of the material will be radioactive. 

c. The amount of time it takes for the material to become half of its original size. 

d. The amount of time taken by the nuclei in the material to break down into half of their original size. 

 

10. If a 100-gram sample of Uranium-235 decays, what percentage of Uranium-235 is left after three half-lives.  

 

 

 

11. A sample of organic matter contains carbon-14, which undergoes radioactive decay to the more stable form 

Carbon-12. After how many half-lives will there be one-eighth (1/8th) of the original amount of Carbon-14 in 

the sample? 
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12. Determine the half-life of Carbon-14 using the graph. (How 

long is the half-life of Carbon-14?) 

 

 

13. How old is a sample of organic material (means it contains 

carbon) if there is only 25% of Carbon-14 left? 

 

 

14. How old is a sample of organic material of there is 12.5% of 

Carbon-14 remaining? 

 

 

15. How many half-lives have passed after 28,500 years? 

 

 

16. An organic sample originally had 4,444 grams of Carbon-14. How much Carbon-14 remains after 11,400 years? 

 

 

17. Kelsey Key was recently digging in her garden to plant some “perty” flowers. She uncovered an ancient pot. This 

ancient pot has 6 grams of Carbon-14 remaining. The original sample is thought to of had 48 grams of Carbon-14. 

Based on this information and that represented in the graph. How old is this ancient clay pot? 

 

 

18. Dayanara has a sample of nickel 63, a radioactive substance. When does an atom of nickel 63 undergo 

radioactive decay? 
a. Spontaneously at random times. 

b. When it reacts with another atom 

c. When it has ages the length of its half-life 

d. When it electrons enter a high-energy state 

 

19. When polonium-210 undergoes radioactive decay, it emits an alpha particle and is transformed into one of the 

isotopes of lead. To which isotope of lead does polonium-210 decay? 
a. Lead-206 

b. Lead-210 

c. Lead-211 

d. Lead-214 

 

20. A sample of a radioactive isotope with an original mass of 8 grams is observed for 18 days. After that time, 1 

gram remains. What is its half-life? 
a. 3 days 

b. 6 days 

c. 8 days 

d. 18 days 

 

21. Radon-222 is a naturally occurring isotope with a half-life of 3.8 days. If 4.0 g of radon-222 gas were pumped 

into a container, then how much radon-222 would be in the container 7.6 days later? 
a. 0.2 grams 
b. 1.0 grams 
c. 1.9 grams 

d. 2.0 grams 
 

22. Half-life is described as the time required for the number of remaining nuclides to reach half the original 

number. Bismuth-210 has a half-life of 5.0 days. How much bismuth-210 would be left of an 80-gram sample 

after 15 days? 
a. 2.5 grams 

b. 5 grams 

c. 10 grams  

d. 20 grams 

 

23. The half-life of technetium-99 is 6.0 hours. From a 20.0-gram sample, what mass remains after 12 hours? 
a. 2.5 grams 

b. 3.3 grams 

c. 5.0 grams 

d. 10.0 grams 

 

24. After two half-lives have passes, what fraction of the radioactive material remain? 
a. None 

b. One-fourth 

c. One-half 

d. Three-fourths 

 

25. Good Teachers are hard to come by, Name the teacher that has inspired you this most this year (you absolutely 

do not have to pick Coach Hyde). Write their name here, and tell them when you see them next that they inspire 

you.   


