
Nuclear Energy Fundamentals
Nuclear Physics  ·  Answer Key  ·  25 Questions

1. Which specific isotope is most commonly used as fuel in commercial nuclear fission
reactors due to its ability to sustain a chain reaction?

A) Uranium-238

B) Uranium-235
C) Plutonium-240

D) Thorium-232

2. In a pressurized water reactor, what is the primary function of the control rods?

A) To heat the primary coolant

B) To absorb neutrons and regulate the fission rate
C) To convert thermal energy into kinetic energy

D) To provide structural support for the fuel rods

3. What physical process occurs when a heavy nucleus, such as Uranium-235, splits into
smaller nuclei after being struck by a neutron?

A) Nuclear fusion

B) Alpha decay

C) Nuclear fission
D) Beta emission

4. Which component of a nuclear reactor is responsible for slowing down fast-moving
neutrons to increase the probability of further fission?

A) Moderator
B) Heat exchanger

C) Containment dome

D) Turbine

5. What is the primary product of the nuclear fusion reaction that powers the Sun?

A) Uranium

B) Helium
C) Plutonium

D) Lead

6. In nuclear energy production, what substance is most frequently used as a moderator
to slow down neutrons?

A) Liquid sodium

B) Heavy water or graphite
C) Lead shielding

D) Boron gas
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7. Which fundamental force of nature is responsible for holding the protons and
neutrons together within the nucleus of an atom?

A) Electromagnetic force

B) Gravitational force

C) Strong nuclear force
D) Weak nuclear force

8. What is the main environmental advantage of nuclear power generation compared to
coal-fired power plants?

A) Zero solid waste production

B) No greenhouse gas emissions during operation
C) Increased biodiversity near the plant

D) Production of infinite renewable fuel

9. How is the heat generated by nuclear fission typically converted into electricity
in a power plant?

A) By directly ionizing the air

B) By generating steam to spin a turbine
C) By chemical electrolysis

D) By solar thermal reflection

10. Which of the following is a byproduct of nuclear fission that remains radioactive
for thousands of years?

A) Carbon dioxide

B) Spent nuclear fuel
C) Water vapor

D) Nitrogen gas

11. What is the term for the minimum amount of fissile material required to maintain a
self-sustaining nuclear chain reaction?

A) Critical mass
B) Sub-critical volume

C) Atomic density

D) Fusion threshold

12. Which scientist is credited with the mass-energy equivalence formula (E=mc^2),
which explains the energy released in nuclear reactions?

A) Isaac Newton

B) Niels Bohr

C) Albert Einstein
D) Marie Curie
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13. What does the term 'enrichment' refer to in the context of nuclear fuel
production?

A) Increasing the percentage of Uranium-235
B) Removing radioactive isotopes from waste

C) Adding carbon to the fuel rods

D) Accelerating neutrons to higher speeds

14. In a nuclear reactor, what is the purpose of the coolant, such as water or gas?

A) To slow down neutrons

B) To prevent the reactor from overheating
C) To provide fuel for the reaction

D) To insulate the electrical wiring

15. Which type of radiation consists of high-energy electromagnetic waves emitted
during nuclear decay?

A) Alpha particles

B) Beta particles

C) Gamma rays
D) Neutron radiation

16. What is the primary role of the containment building in a nuclear power plant?

A) To house the generator

B) To prevent the release of radioactive materials into the environment
C) To convert solar energy into heat

D) To store the spent fuel in water pools

17. What occurs during a 'meltdown' in a nuclear reactor?

A) The reactor produces too much electricity

B) The fuel rods overheat and partially melt
C) The reactor starts generating fusion energy

D) The control rods stop moving

18. Which of these elements is a synthetic transuranic element commonly produced as a
byproduct of nuclear reactors?

A) Plutonium
B) Iron

C) Lead

D) Gold
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19. What is the half-life of a radioactive isotope?

A) The time taken for its mass to double

B) The time taken for half of the radioactive atoms to decay
C) The speed at which it moves

D) The energy released by one atom

20. Which part of the reactor transfers heat from the primary coolant loop to the
secondary loop to create steam?

A) Steam generator
B) Cooling tower

C) Reflector

D) Moderator

21. Nuclear fusion requires extremely high temperatures to overcome which force
between atomic nuclei?

A) Electrostatic repulsion
B) Gravity

C) Magnetic attraction

D) Strong nuclear force

22. What is the standard measurement unit for the activity of a radioactive substance?

A) Becquerel
B) Watt

C) Joule

D) Newton

23. Which material is commonly used to construct the shielding around a nuclear
reactor core to block radiation?

A) Aluminum

B) Concrete and lead
C) Plastic

D) Copper

24. What are the two main types of nuclear reactions that release energy?

A) Combustion and synthesis

B) Fission and fusion
C) Decay and ionization

D) Oxidation and reduction
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25. In a boiling water reactor, what turns the turbine blades?

A) Steam
B) High-pressure air

C) Pressurized liquid sodium

D) Magnetic induction

Quixly  |  This material was auto-generated. Quixly is not liable for errors or omissions. Visit quixlylearn.com to report corrections.


