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Which of the following is NOT a factor influencing nuclear stability?

A. Neutron-to-proton ratio
B. Magic numbers
C. Electron configuration ✓
D. Nuclear binding energy

What are some applications of nuclear chemistry in medicine?

A. PET scans ✓
B. MRI scans
C. Radiotherapy ✓
D. Ultrasound

What is the main purpose of a Geiger-Muller counter?

A. To measure temperature
B. To detect radiation ✓
C. To measure pressure
D. To calculate speed

How does radiometric dating work, and what are its limitations?

Radiometric dating works by measuring the amount of a radioactive isotope and its decay products
in a sample. By knowing the half-life of the isotope, scientists can calculate the time that has
elapsed since the material was formed. Limitations include the requirement for specific isotopes,
potential contamination, and the assumption that decay rates have remained constant over time.

Describe the differences between alpha, beta, and gamma radiation in terms of their composition
and penetrating power.
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Alpha radiation is composed of 2 protons and 2 neutrons (helium nuclei) and can be stopped by
paper or skin, making it the least penetrating. Beta radiation consists of high-energy electrons or
positrons and can penetrate paper but is stopped by plastic or glass. Gamma radiation is made up
of high-energy electromagnetic waves and can penetrate most materials, requiring dense
substances like lead or several centimeters of concrete to be effectively shield.

Which of the following is a unit of radioactivity?

A. Joule
B. Curie ✓
C. Pascal
D. Hertz

What are common methods for managing nuclear waste?

A. Incineration
B. Deep geological storage ✓
C. Reprocessing ✓
D. Ocean dumping

Discuss the environmental concerns associated with nuclear energy and how they can be mitigated.

The environmental concerns associated with nuclear energy include the management of radioactive
waste, the risk of nuclear accidents, and the impact on water resources. These issues can be
mitigated by implementing advanced waste disposal methods, enhancing reactor safety features,
and adhering to strict regulatory frameworks.

What is the role of magic numbers in determining nuclear stability?

Magic numbers, such as 2, 8, 20, 28, 50, 82, and 126, indicate stable configurations of protons and
neutrons, contributing to nuclear stability.

What is the term for the spontaneous emission of radiation from an unstable nucleus?

A. Fission
B. Fusion
C. Radioactivity ✓
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D. Ionization

What is the primary particle emitted during alpha decay?

A. Electron
B. Proton
C. Neutron
D. Helium nucleus ✓

What is the result of a neutron converting into a proton during beta decay?

A. Alpha particle emission
B. Gamma ray emission
C. Electron emission ✓
D. Positron emission

Which type of nuclear reaction powers the sun?

A. Fission
B. Fusion ✓
C. Alpha decay
D. Beta decay

Explain the process of nuclear fission and its significance in nuclear power generation.

Nuclear fission occurs when a heavy nucleus, such as uranium-235 or plutonium-239, absorbs a
neutron and becomes unstable, leading to its splitting into two smaller nuclei, along with the release
of additional neutrons and a large amount of energy. This energy is used to heat water, producing
steam that drives turbines to generate electricity in nuclear power plants.

Describe the concept of a decay series and provide an example of a naturally occurring decay
series.

A decay series is a sequence of transformations that a radioactive isotope undergoes as it decays
into a series of different isotopes until it reaches a stable isotope. An example of a naturally
occurring decay series is the uranium-238 decay series, which includes isotopes such as thorium-
234 and radium-226 before stabilizing as lead-206.
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Which of the following isotopes is commonly used in radiometric dating?

A. Carbon-12
B. Uranium-238 ✓
C. Oxygen-16
D. Hydrogen-1

Which of the following are safety principles for radiation protection?

A. Time ✓
B. Distance ✓
C. Shieldin ✓
D. Concentration

Which of the following are types of radioactive decay?

A. Alpha decay ✓
B. Beta decay ✓
C. Gamma decay ✓
D. Delta decay

Which elements are typically involved in nuclear fusion reactions?

A. Hydrogen ✓
B. Helium ✓
C. Uranium
D. Plutonium

Which particles are considered nucleons?

A. Protons ✓
B. Neutrons ✓
C. Electrons
D. Positrons
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