
half life worksheet with answers

Half life worksheet with answers is an essential educational tool designed to help students understand the
concept of half-life in nuclear physics and chemistry. Half-life refers to the time required for half of a
sample of a radioactive substance to decay. This concept is not only crucial in scientific fields but also has
practical applications in medicine, archaeology, and environmental science. In this article, we will explore
the significance of half-life, provide detailed explanations of how to solve half-life problems, and present a
worksheet complete with answers to enhance learning.

Understanding Half-Life

Half-life is a fundamental concept in the study of radioactive decay. It is defined as the time it takes for half
of a given amount of a radioactive isotope to transform into a more stable form. This process occurs at a
predictable rate, which is unique to each radioactive isotope.

Key Concepts of Half-Life

1. Radioactive Decay: This is the process by which an unstable atomic nucleus loses energy by emitting
radiation. Over time, this decay leads to a decrease in the amount of the original radioactive substance.

2. Exponential Decay: The rate of decay of a radioactive substance follows an exponential function, meaning
it decreases rapidly at first and then slows down as time progresses.

3. Constant Rate: The half-life of a substance remains constant regardless of the initial amount present. For
example, if the half-life of a substance is 5 years, after 5 years, half of it will remain, after 10 years, a
quarter will remain, and so on.

Mathematical Representation

The half-life can be mathematically represented by the formula:

\[ N(t) = N_0 \left( \frac{1}{2} \right)^{\frac{t}{t_{1/2}}} \]

Where:
- \( N(t) \) = remaining quantity after time \( t \)
- \( N_0 \) = initial quantity
- \( t_{1/2} \) = half-life of the substance



- \( t \) = total time elapsed

This equation allows us to calculate the remaining quantity of a substance after a certain period, given its
initial amount and half-life.

Half-Life Problems

To master the concept of half-life, students must practice solving various types of problems. Below are
common types of half-life problems, along with example calculations.

Types of Half-Life Problems

1. Calculating Remaining Amount:
- Given an initial amount and half-life, calculate how much remains after a specific time.

2. Determining Half-Life:
- Given the initial amount and the remaining amount after a certain time, calculate the half-life.

3. Time Calculation:
- Given the initial amount, final amount, and half-life, determine how long it took to reach that amount.

Example Problems with Solutions

Let’s provide a worksheet with example problems and their solutions.

Problem 1: A sample of Carbon-14 has an initial mass of 800 grams. The half-life of Carbon-14 is 5730 years.
How much of the sample remains after 11,460 years?

Solution:
- After 5730 years (1 half-life): 800 g → 400 g
- After 11,460 years (2 half-lives): 400 g → 200 g

Answer: 200 grams

---

Problem 2: A scientist has a 1600 g sample of a radioactive isotope that has a half-life of 10 years. How much
of the sample will remain after 30 years?



Solution:
- After 10 years (1 half-life): 1600 g → 800 g
- After 20 years (2 half-lives): 800 g → 400 g
- After 30 years (3 half-lives): 400 g → 200 g

Answer: 200 grams

---

Problem 3: A researcher finds that after 40 years, only 25 grams of a radioactive sample remains. If the
initial amount was 200 grams, what is the half-life of the substance?

Solution:
- Initial amount = 200 g
- Remaining amount = 25 g
- This represents 4 half-lives (200 g → 100 g → 50 g → 25 g).
- If 40 years correspond to 4 half-lives, then the half-life is 10 years.

Answer: 10 years

---

Problem 4: If a substance has a half-life of 6 hours, how long will it take for a 100 g sample to decay to 12.5
g?

Solution:
- Initial amount = 100 g
- Remaining amount = 12.5 g
- This represents 3 half-lives (100 g → 50 g → 25 g → 12.5 g).
- 3 half-lives at 6 hours each = 18 hours.

Answer: 18 hours

Half-Life Worksheet

Below is a worksheet that can be used for practice, followed by the answers.

Worksheet:

1. A sample of Radon-222 has an initial mass of 500 g. The half-life of Radon-222 is 3.8 days. How much of
the sample remains after 11.4 days?



2. A substance has a half-life of 5 years. If you start with 1000 g, how much will remain after 20 years?

3. After 15 years, a 400 g sample of a radioactive isotope remains. If the half-life of the substance is
unknown, determine the half-life given that it started at 400 g.

4. A 250 g sample of a radioactive element decays to 31.25 g. If the half-life is 4 years, how long has the
sample been decaying?

Answers:

1. 62.5 g
2. 62.5 g
3. 5 years
4. 16 years

Conclusion

Understanding half-life is crucial for students pursuing studies in chemistry, physics, and related fields. The
half life worksheet with answers provides valuable practice to reinforce these concepts. By working
through problems and understanding the underlying principles, students can develop a solid foundation in
the topic of radioactive decay. Whether in the classroom or in self-study, mastering half-life calculations is
an essential skill that has far-reaching implications in science and technology.

Frequently Asked Questions

What is a half-life worksheet?
A half-life worksheet is an educational resource that helps students practice calculations related to half-life, a
concept in nuclear physics and chemistry that describes the time required for a quantity to reduce to half
its initial value.

What topics are typically covered in a half-life worksheet?
Topics usually include calculating the remaining quantity of a substance after a certain number of half-
lives, understanding the concept of decay, and applying half-life in real-world scenarios like radioactive
decay and pharmacokinetics.



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

Can half-life worksheets be used for both chemistry and physics?
Yes, half-life worksheets can be used in both chemistry and physics contexts, as the concept applies to
radioactive decay in physics as well as to the decay of drugs in pharmacology in chemistry.

Where can I find half-life worksheets with answers?
Half-life worksheets with answers can be found on educational websites, teacher resource sites, and in
textbooks related to chemistry and physics.

Are there online tools for practicing half-life calculations?
Yes, there are various online calculators and interactive tools that allow users to practice half-life
calculations and visualize the decay process.

How can half-life worksheets aid in understanding real-world
applications?
Half-life worksheets help students understand real-world applications by relating the concept to practical
scenarios such as carbon dating, medical imaging, and the behavior of pharmaceuticals in the body.

What grade levels typically use half-life worksheets?
Half-life worksheets are commonly used in middle school, high school, and introductory college-level
courses in science and chemistry.

Can half-life worksheets include graphing exercises?
Yes, half-life worksheets can include graphing exercises where students plot the decay of a substance over
time, helping to visualize the concept of half-life.
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