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Which of the following isotopes are used in nuclear reactors?

A. Uranium-235 ✓
B. Plutonium-239 ✓
C. Carbon-14
D. Thorium-232 ✓

Which type of radiation consists of helium nuclei?

A. Alpha particles ✓
B. Beta particles
C. Gamma rays
D. Neutrons

Which of the following materials is most effective at blocking gamma rays?

A. Paper
B. Aluminum
C. Lead ✓
D. Water

Describe the role of radioactivity in medical diagnostics and treatment, providing specific examples.

In medical diagnostics, radioactivity is utilized in techniques such as Positron Emission
Tomography (PET) scans, where radioactive tracers are injected into the body to visualize metabolic
processes. In treatment, radioactivity is employed in targeted therapies like radioactive iodine
treatment for thyroid cancer, where iodine-131 is used to destroy cancerous cells.

What is the main application of gamma rays in medicine?
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A. Diagnostic imaging
B. Sterilization
C. Cancer treatment ✓
D. Bone density measurement

Describe the differences between alpha, beta, and gamma radiation in terms of composition and
penetration power.

Alpha radiation is composed of helium nuclei (2 protons and 2 neutrons) and has low penetration
power, being stopped by paper or skin. Beta radiation consists of high-speed electrons or positrons
and can penetrate paper but is stopped by plastic or glass. Gamma radiation is made up of high-
energy photons and has the highest penetration power, requiring dense materials like lead or
several centimeters of concrete to be effectively shield.

Discuss the historical significance of Marie Curie's contributions to the field of radioactivity.

Marie Curie's contributions to the field of radioactivity are historically significant as she discovered
the elements polonium and radium, developed techniques for isolating radioactive isotopes, and her
work led to the establishment of radioactivity as a scientific discipline, influencing both medical
treatments and our understanding of atomic structure.

What are the environmental impacts of nuclear accidents, and how can they be mitigated?

The environmental impacts of nuclear accidents include radioactive contamination of land and
water, harm to wildlife, and long-term health risks to humans. Mitigation can be achieved through
improved safety measures, effective disaster response, and environmental remediation efforts.

How does the principle of radioactive dating work, and what are its applications?

Radioactive dating works by measuring the amount of a radioactive isotope present in a sample and
comparing it to the known half-life of that isotope to calculate the age of the material. Its
applications include dating geological formations, archaeological finds, and understanding the
timing of events in Earth's history.

What is the process by which unstable atomic nuclei lose energy by emitting radiation called?

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

Explain the concept of half-life and its significance in radioactive decay.

The concept of half-life refers to the time it takes for half of a given amount of a radioactive
substance to decay into a different element or isotope. This measurement is significant because it
allows scientists to predict the behavior of radioactive materials over time, assess the safety of
nuclear waste, and utilize isotopes in medical treatments and archaeological dating.

Which nuclear reactions release energy?

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

Which of the following are applications of radioactivity in industry?

A. Material inspection ✓
B. Food irradiation ✓
C. Space exploration
D. Water purification

What is the primary purpose of a Geiger-Müller counter?

A. To measure temperature
B. To detect ionizing radiation ✓
C. To calculate half-life
D. To enrich uranium

What are potential health effects of ionizing radiation exposure?

A. Burns ✓
B. Radiation sickness ✓
C. Increased cancer risk ✓
D. Enhanced immune function
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What are the primary safety measures to minimize radiation exposure?

A. Time ✓
B. Distance ✓
C. Shieldin ✓
D. Temperature control

Which of the following are types of ionizing radiation?

A. Alpha particles ✓
B. Beta particles ✓
C. Gamma rays ✓
D. Ultraviolet light

Who discovered natural radioactivity?

A. Albert Einstein
B. Henri Becquerel ✓
C. Marie Curie
D. Niels Bohr

What is the SI unit of radioactivity?

A. Sievert
B. Gray
C. BECQUEREL ✓
D. Curie

Which radioactive isotope is commonly used in radiocarbon dating?

A. Uranium-235
B. Carbon-14 ✓
C. Radon-222
D. Thorium-232
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