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The Periodic Table of the Elements:  The Actinide Series
Question Sheet

1. All About the Actinides 

1. What makes the actinides unique among the groups of elements in the periodic table? 

2. Uranium: Properties and Uses 

2. Describe an atom of the most common form of uranium. 

3. Uranium and Nuclear Submarines 

3. How does the nuclear reactor on a stealth submarine work? 

4. Americium: Properties and Uses 

4. What is the only known practical use of americium? 

5. Smoke Detectors 

5. How do americium-based ionizing smoke detectors work? 

6. Californium: Properties and Uses 

6. How many known isotopes does californium have? 

7. Treating Cancer 

7. Why is californium a promising element for cancer treatment? 

8. The Beginnings of Nuclear Science 

8. How did Ernest Rutherford and his students regard their work in nuclear science? 

9. Splitting an Atom 

9. How did splitting an atom affect the scientific community worldwide? 

10. Building the Bomb 

10. What made Los Alamos, New Mexico, an ideal location for building an atomic bomb? 

11. The U.S. and U.K. Exclude Russia 

11. Do you think the United States and United Kingdom should have involved the Russians in the Manhattan Project? 

12. Using the Atomic Bomb 

12. How might the outcome of World War II been different if the U.S. had not dropped the atomic bomb on Japan? 

The Periodic Table of the Elements:  The Actinide Series

Answers to Question Sheet

1. All actinides are radioactive and most are artificial. Those heavier than uranium are artificially produced in a laboratory or as a byproduct of nuclear reaction. 

2. In the most common form, an atom of uranium has 92 positively charged protons and 146 uncharged neutrons in its nucleus. It has 92 negatively charged electrons found in seven shells surrounding its nucleus. 

3. Neutrons split the uranium in the nuclear reactor, releasing more neutrons and generating heat. The heat produces steam, which drives the turbine that powers the sub and the generator that provides it with electricity. Modern nuclear subs can go for more than 20 years without refueling. 

4. The only current practical application of americium is in smoke detectors. 

5. The americium in smoke detectors undergoes alpha decay, so it is constantly giving off alpha particles. The particles are positively charged, and by interacting with other atoms in the air they create a small area of ionized air within the smoke detector. A small amount travels across the ionized air. When smoke is present, the soot absorbs the alpha particles and the ions are not formed. Without them, electricity is disrupted, which sets off the alarm. If the smoke dissipates, the ionization resumes and the alarm will stop. 

6. Eight. 

7. The high-energy neutron radiation of californium has proved effective in treating cancers that do not respond to other types of radiation therapy and cancers in advanced stages of development. 

8. The scientist Ernest Rutherford and his students did not believe their work would produce anything destructive. Rutherford himself did not believe that we would be able to utilize the energy contained within an atom’s nucleus; in fact, he himself believed it to be impossible. 

9. Scientists became concerned that if Nazi Germany under Hitler could split an atom and make an atomic bomb, it would win World War II. Those who had been impartial or objective about splitting an atom faced the moral dilemma of whether to work on creating nuclear weapons. Tensions increased in the scientific community, and the United Kingdom and the United States developed top-secret plans to build an atom bomb. 

10. Los Alamos was very isolated, so the scientists could work together and confer openly, while maintaining carefully guarded separation and security. 

11. Answers will vary. 

12. Answers will vary. 

