
half life practice problems answer key
Half life practice problems answer key are essential tools for students and
professionals alike to deepen their understanding of radioactive decay and
the concept of half-life in various scientific fields such as chemistry,
physics, and environmental science. Half-life is defined as the time required
for half of the radioactive nuclei in a sample to decay. This concept is
vital in fields like nuclear medicine, archeology, and geology, where
understanding decay rates can lead to significant insights. In this article,
we will explore the fundamentals of half-life, provide practice problems, and
offer an answer key to enhance comprehension.

Understanding Half-Life

Half-life is a fundamental concept in nuclear physics and chemistry that
describes the exponential decay of radioactive substances. The half-life of a
substance is the time it takes for half of the radioactive atoms in a sample
to decay into a different element or isotope.

Key Concepts

1. Radioactive Decay: This process involves the transformation of unstable
atomic nuclei into more stable forms, emitting radiation in the process.
2. Exponential Decay: Radioactive decay follows an exponential model, meaning
the rate of decay is proportional to the amount of the substance remaining.
3. Applications: Half-life calculations are used in various fields,
including:
- Medicine: Determining the appropriate dosage and timing of radioactive
tracers.
- Archeology: Carbon dating to determine the age of organic materials.
- Nuclear Energy: Managing the waste from nuclear reactors.

Practice Problems

To reinforce the concept of half-life, here are several practice problems.
Each problem will require understanding the half-life concept and applying
mathematical skills to solve for the remaining quantity of a substance after
a given time.

Problem Set



1. Problem 1: A sample of Carbon-14 has an initial mass of 100 grams. The
half-life of Carbon-14 is approximately 5730 years. How much of the sample
will remain after 11,460 years?

2. Problem 2: A radioactive isotope has a half-life of 10 years. If you start
with 80 grams of this isotope, how much will remain after 30 years?

3. Problem 3: Uranium-238 has a half-life of 4.5 billion years. If you begin
with 1,000 grams of Uranium-238, how much will remain after 9 billion years?

4. Problem 4: A certain isotope has a half-life of 5 days. If you have a 64-
gram sample, how much will remain after 15 days?

5. Problem 5: If a substance has a half-life of 2 hours and you begin with
160 mg, how much will be left after 8 hours?

Answer Key

Now, let’s work through the solutions to the above problems step-by-step to
clarify the application of the half-life concept.

Solutions

1. Solution to Problem 1:
- Given:
- Initial mass = 100 grams
- Half-life = 5730 years
- Time elapsed = 11,460 years (which is 2 half-lives)
- Calculation:
- After 1 half-life (5730 years): 100 g / 2 = 50 g
- After 2 half-lives (11,460 years): 50 g / 2 = 25 g
- Answer: 25 grams will remain.

2. Solution to Problem 2:
- Given:
- Initial mass = 80 grams
- Half-life = 10 years
- Time elapsed = 30 years (which is 3 half-lives)
- Calculation:
- After 1 half-life (10 years): 80 g / 2 = 40 g
- After 2 half-lives (20 years): 40 g / 2 = 20 g
- After 3 half-lives (30 years): 20 g / 2 = 10 g
- Answer: 10 grams will remain.

3. Solution to Problem 3:
- Given:
- Initial mass = 1000 grams



- Half-life = 4.5 billion years
- Time elapsed = 9 billion years (which is 2 half-lives)
- Calculation:
- After 1 half-life (4.5 billion years): 1000 g / 2 = 500 g
- After 2 half-lives (9 billion years): 500 g / 2 = 250 g
- Answer: 250 grams will remain.

4. Solution to Problem 4:
- Given:
- Initial mass = 64 grams
- Half-life = 5 days
- Time elapsed = 15 days (which is 3 half-lives)
- Calculation:
- After 1 half-life (5 days): 64 g / 2 = 32 g
- After 2 half-lives (10 days): 32 g / 2 = 16 g
- After 3 half-lives (15 days): 16 g / 2 = 8 g
- Answer: 8 grams will remain.

5. Solution to Problem 5:
- Given:
- Initial mass = 160 mg
- Half-life = 2 hours
- Time elapsed = 8 hours (which is 4 half-lives)
- Calculation:
- After 1 half-life (2 hours): 160 mg / 2 = 80 mg
- After 2 half-lives (4 hours): 80 mg / 2 = 40 mg
- After 3 half-lives (6 hours): 40 mg / 2 = 20 mg
- After 4 half-lives (8 hours): 20 mg / 2 = 10 mg
- Answer: 10 mg will remain.

Conclusion

Understanding the half life practice problems answer key is crucial for
mastering the concept of radioactive decay. By practicing with a variety of
problems and referring to the corresponding solutions, students can gain
confidence in their ability to apply this essential scientific principle.
Mastery of half-life calculations not only prepares students for exams but
also equips them with valuable skills applicable in real-world scenarios
across various scientific disciplines. Whether for academic purposes,
professional development, or personal curiosity, a firm grasp of half-life
principles is invaluable.

Frequently Asked Questions



What is the definition of half-life in nuclear
physics?
Half-life is the time required for half of the radioactive atoms in a sample
to decay or transform into a different element or isotope.

How can I calculate the remaining quantity of a
substance after several half-lives?
To calculate the remaining quantity, you can use the formula: Remaining
amount = Initial amount × (1/2)^(number of half-lives).

What is a common half-life practice problem?
A common problem might involve starting with 100 grams of a radioactive
substance with a half-life of 5 years and asking how much remains after 15
years.

How do I solve a half-life problem involving decay
rates?
First, identify the half-life and the initial amount. Use the formula for
remaining quantity after time elapsed, adjusting the number of half-lives
based on the total time.

What resources are available for half-life practice
problems?
Many educational websites, textbooks, and online platforms provide practice
problems and answer keys for half-life calculations, including Khan Academy
and educational YouTube channels.

Can you provide an example of a half-life
calculation?
Sure! If you have 80 mg of a substance with a half-life of 10 years, after 20
years (2 half-lives), you would have 80 × (1/2)^2 = 20 mg remaining.

What should I do if I can't find the answer key for
half-life problems?
If you can't find the answer key, try solving the problems step by step, and
you can verify your answers using online calculators or by consulting with a
teacher or tutor.



How do half-life problems relate to real-world
applications?
Half-life problems are crucial in fields like medicine for understanding drug
dosage, in archaeology for carbon dating artifacts, and in nuclear science
for managing radioactive waste.

What are some common mistakes to avoid in half-life
problems?
Common mistakes include miscalculating the number of half-lives, confusing
the initial and remaining amounts, and forgetting to apply the (1/2) exponent
correctly.
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