Chapter 25 Assessment Nuclear Chemistry
Answer Key

ANSWERS
Nuclear Chamistry Review Questons

1. Compare the mass, charge, and penetration power of alpha, beta and gamma radiation

Mass Charge | Penatraion |
Alpha 4 + Lowest |
Bela 1] - | Middie
Gamma 0 ] | Highest

2. In5.49 seconds, 1.20g of argon-35 decays to keave only 0.15g. What is the half-lda?
1.20g - 0.60g < 0.30g <& 0.15g , therefore it took 2 half-lfe perods.
£ 49,3 = [

3. How many days does it take 16.0g of gold-198 to decay 1o 1.0g7
16.0g = 6. (g =» 4.0g - 2.0g -* 1.0g , therefore 4 half-iife periods

From Ref Table N. 1 half-life = 2.88d
263 4=

4. Why does an atom undergo radicactive decay?
Because it has an unstable nucheus

5. Compare and contrast fission and fusion. Why is fission used for electrical and fusion is
not?

Figsion=Division, the splitting of large unstable atoms{nutieus)
Fusion=joining together, small isolopes ol H, creates way more enangy

6. How is nuclear chamistry applied to medicine? What type of radioisolope must be used
when it is injected inlo a person?

Radicisolopes are used lo treat and diagnose illnesses
If injpascted they must have shor hall-lives and quickly removed (rom th body

7. Wrile oul the nuclear decay of radium-226,
% Ra»tHo % Rn
8. What is different aboul nuclear reactions whon compared to a chemical reaction?

Mudlear reactions transform atoms into others atoms, chemical reactions involved
thi rearrangemient of alecirons

9. Al what point do all isolopes of an alement become radicactiva?
Up 1o and includsng somic 8 B3

Chapter 25 Assessment Nuclear Chemistry Answer Key is an essential resource for students
and educators navigating the complex world of nuclear chemistry. This chapter typically focuses on
the principles governing nuclear reactions, radioactivity, and the applications of nuclear chemistry
in various fields such as medicine, energy, and environmental science. Having a thorough
understanding of these concepts is crucial for students, especially those pursuing careers in
chemistry, physics, engineering, and related fields.

In this article, we will explore the key themes and concepts found in Chapter 25 of nuclear chemistry
assessments, provide a detailed answer key, and discuss the importance of these topics in both
academic and real-world scenarios.



Understanding Nuclear Chemistry

Nuclear chemistry is the study of the chemical and physical properties of elements as influenced by
changes in the structure of the nucleus. It encompasses various phenomena, including radioactivity,
nuclear fission, nuclear fusion, and the behavior of isotopes. Here are some core concepts typically
addressed in this chapter:

Key Concepts in Nuclear Chemistry

1. Radioactivity: The process by which unstable nuclei lose energy by emitting radiation. This can
occur through alpha decay, beta decay, and gamma radiation.

2. Nuclear Reactions: Reactions that involve changes in an atom's nucleus. These reactions can lead
to the formation of different elements or isotopes.

3. Half-Life: The time required for half of the radioactive atoms in a sample to decay. Understanding
half-life is crucial for dating archaeological finds and for medical applications.

4. Fission and Fusion: Fission is the splitting of a heavy nucleus into lighter nuclei, releasing energy,
while fusion is the combining of light nuclei to form a heavier nucleus, also releasing energy.

5. Applications of Nuclear Chemistry: This includes medical imaging and treatment (radiotherapy),
energy production in nuclear power plants, and the use of radioactive isotopes in research.

Chapter 25 Assessment Overview

The assessment for Chapter 25 typically includes a variety of question types aimed at evaluating a
student’s understanding of nuclear chemistry concepts. These may include multiple-choice
questions, short answer questions, and problem-solving exercises.

Typical Assessment Questions

- Multiple Choice Questions: These questions test recognition and recall of key concepts. For
example:

- What type of radiation is composed of helium-4 nuclei?

- What is the primary difference between nuclear fission and fusion?

- Short Answer Questions: These require students to explain concepts in their own words or solve
specific problems. Examples might include:

- Describe the process of beta decay and its significance.

- Calculate the remaining quantity of a radioactive substance after a given number of half-lives.

- Problem-Solving Exercises: These often involve calculations related to half-life, decay rates, or
energy released in nuclear reactions. For example:
- If a sample has a half-life of 5 years, how much of a 100g sample remains after 15 years?



Answer Key for Chapter 25 Assessment

Providing an answer key is critical for self-assessment and understanding the correct approach to
solving nuclear chemistry problems. Below is a sample answer key that corresponds to common
types of questions found in Chapter 25 assessments.

Sample Multiple Choice Answers

1. What type of radiation is composed of helium-4 nuclei?
- Answer: Alpha radiation

2. What is the primary difference between nuclear fission and fusion?
- Answer: Fission splits heavy nuclei, while fusion combines light nuclei.

Sample Short Answer Responses

1. Describe the process of beta decay and its significance:

Beta decay occurs when a neutron in an unstable nucleus is converted into a proton and an electron
(beta particle). The electron is ejected from the nucleus. This process is significant because it
changes the element into a different one (increases atomic number by 1) and helps to stabilize the
nucleus.

2. Calculate the remaining quantity of a radioactive substance after a given number of half-lives:

If the half-life of a substance is 5 years, after 15 years (which is 3 half-lives), the remaining quantity
from an initial 100g sample can be calculated as follows:

- After 1 half-life (5 years): 100g — 50g

- After 2 half-lives (10 years): 50g = 25g

- After 3 half-lives (15 years): 25g — 12.5g

Therefore, 12.5g remains after 15 years.

Sample Problem-Solving Answers

1. Energy released in a fission reaction:

If 1 kg of uranium-235 undergoes fission, it releases approximately 200 MeV per fission event. Given
that one mole of uranium-235 contains about \(6.022 \times 10”{23}\) atoms, the total energy can
be calculated using appropriate conversion factors and constants.

- Number of moles in 1 kg of U-235:

\[

\text{Moles} = \frac{1000g}{235g/mol} \approx 4.26 \text{ moles}
\]

- Total energy released:

\[

\text{Energy} = (4.26 \text{ moles}) \times (6.022 \times 10" {23} \text{ atoms/mole}) \times (200



\text{ MeV}) \times (1.6 \times 10"~ {-13} J/MeV)
\]

This calculation emphasizes the enormous energy potential locked within nuclear reactions, which is
an important aspect of nuclear chemistry.

Importance of Nuclear Chemistry in Society

Understanding the principles of nuclear chemistry is not just academic; it has profound implications
for society. The applications of nuclear chemistry extend into several critical areas:

1. Medical Applications: Nuclear medicine uses radioactive isotopes for diagnosis and treatment. For
example, iodine-131 is used to treat thyroid cancer, while technetium-99m is widely used in imaging.

2. Energy Production: Nuclear power plants rely on nuclear fission to produce electricity.
Understanding the chemistry behind these reactions is vital for developing safer and more efficient
energy solutions.

3. Environmental Impact: Nuclear chemistry plays a role in understanding and mitigating the effects
of radioactive waste and contamination. It informs policies and practices for safe disposal and
management of nuclear materials.

4. Research and Development: Nuclear chemistry is essential in various research fields, including
materials science, where radioactive isotopes are used to trace processes and study structural
changes.

Conclusion

In conclusion, Chapter 25 Assessment Nuclear Chemistry Answer Key serves as a valuable tool for
students and educators alike. By mastering the concepts presented in this chapter, students can gain
a solid foundation in nuclear chemistry that is crucial for their academic and professional futures.
The importance of this field extends beyond the classroom, influencing various aspects of modern
life, from healthcare to energy solutions, and underscores the need for a thorough understanding of
nuclear reactions, radioactivity, and their applications. As society continues to face challenges
related to energy and health, the knowledge of nuclear chemistry will remain ever relevant.

Frequently Asked Questions

What concepts are typically covered in Chapter 25 of a nuclear
chemistry textbook?

Chapter 25 usually covers topics such as radioactive decay, types of radiation, nuclear reactions,
half-life calculations, and applications of nuclear chemistry in medicine and energy.



What is the significance of understanding half-life in nuclear
chemistry?

Understanding half-life is crucial as it helps predict how long a radioactive substance will remain
active, which is important in fields like radiometric dating, medical treatments, and nuclear waste
management.

How can I access the answer key for Chapter 25 assessments
in nuclear chemistry?

The answer key for Chapter 25 assessments can typically be found in the instructor's guide for the
textbook or provided by the teacher. It may also be available through educational platforms or
resources associated with the textbook.

What types of problems can be expected in the assessment for
Chapter 25?

The assessment may include calculations involving radioactive decay, identifying types of radiation,
balancing nuclear equations, and applying concepts of half-life to solve practical problems.

Are there any online resources that provide practice questions
for Chapter 25 in nuclear chemistry?

Yes, various educational websites and platforms like Khan Academy, Quizlet, and Chegg offer
practice questions and quizzes related to nuclear chemistry topics covered in Chapter 25.

What is a common misconception about nuclear chemistry
that might be addressed in Chapter 25?

A common misconception is that all radioactive materials are dangerous; however, Chapter 25 likely
clarifies that not all radiation is harmful and discusses the beneficial uses of nuclear chemistry in
medicine and industry.
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