Nuclear Energy: Core Concepts

Nuclear Energy - Answer Key - 18 Questions

1. What is the primary process that generates energy within a nuclear power plant?

A) Photosynthesis
B) Combustion of fossil fuels
C) Nuclear fission
D) Geothermal heat transfer

2. Which element is most commonly used as fuel in nuclear reactors worldwide?

A) Plutonium
B) Thorium
C) Uranium
D) Radium

3. In a nuclear fission reaction, a heavy atomic nucleus is split into lighter nuclei.
What is released during this process besides energy?

A) Oxygen molecules
B) Protons

C) Neutrons

D) Electrons

4. What are control rods in a nuclear reactor typically made of, and what is their
function?

A) Graphite; to slow down neutrons

B) Cadmium or Boron; to absorb excess neutrons
C) Zirconium; to reflect neutrons

D) Water; to cool the reactor core

5. The energy released in nuclear reactions comes from the conversion of:

A) Kinetic energy to potential energy

B) Mass into energy

C) Chemical energy into thermal energy
D) Electrical energy into magnetic energy

6. What is the main advantage of nuclear energy compared to many fossil fuels in terms
of greenhouse gas emissions?

A) It produces more greenhouse gases.

B) It produces significantly fewer greenhouse gases.

C) It produces no greenhouse gases at all.

D) It only produces greenhouse gases when there is a malfunction.
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7. Which of the following is a significant concern associated with nuclear energy
production?

A) Air pollution from smoke stacks

B) The generation of large amounts of non-radioactive waste
C) The safe disposal of radioactive waste

D) The depletion of oxygen in the atmosphere

8. What type of radiation is emitted by radioactive materials used in nuclear
reactors?

A) Visible light radiation

B) Radio waves

C) lonizing radiation (alpha, beta, gamma)
D) Infrared radiation

9. A nuclear reactor uses a moderator to:

A) Increase the speed of neutrons

B) Absorb neutrons and stop the chain reaction

C) Slow down neutrons to increase the probability of fission
D) Generate heat directly

10. The chain reaction in a nuclear reactor is sustained when each fission event
releases enough neutrons to cause:

A) Exactly one more fission event
B) More than one further fission event
C) No further fission events

D) The fusion of atomic nuclei

11. Nuclear fusion, the process powering the Sun, involves:
A) Splitting heavy atoms
B) Combining light atomic nuclei
C) Breaking chemical bonds
D) Releasing stored electrical charge

12. What is the term for the measure of the radioactivity of a substance, indicating
the rate at which its nuclei decay?

A) Half-life

B) Isotope

C) Activity

D) Fission rate
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13. Nuclear power plants generate electricity by using the heat from the reactor to:

A) Melt rocks to produce steam

B) Heat water into steam, which drives turbines

C) Directly power electric generators

D) Cause a chemical reaction that produces electricity

14. The most common isotope of uranium used as fuel is Uranium-235. What does the
'235' represent?

A) The number of protons in the nucleus

B) The total number of neutrons and protons in the nucleus
C) The number of electrons in the nucleus

D) The atomic number of uranium

15. What is the primary purpose of the containment building surrounding a nuclear
reactor?

A) To cool the reactor

B) To house the turbines and generators

C) To prevent the release of radioactive materials in case of an accident
D) To store spent nuclear fuel

16. In a nuclear reactor, the energy released from fission is primarily in the form
of:

A) Light and sound energy

B) Kinetic energy of fission fragments and neutrons, and gamma rays
C) Electrical energy

D) Chemical energy

17. What does the term 'critical mass' refer to in nuclear fission?

A) The minimum amount of fissile material needed to sustain a nuclear chain reaction.
B) The maximum amount of fissile material that can be safely handled.

C) The total mass of radioactive waste produced by a reactor.

D) The mass of the uranium fuel rods before they are used.

18. Which country was the first to operate a nuclear power plant for commercial
electricity generation?

A) United States

B) United Kingdom
C) Russia

D) France
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