
exponential growth and decay word
problems worksheet with answers
Exponential growth and decay word problems worksheet with answers are
essential tools for students and educators alike, providing a structured way
to understand and apply the concepts of exponential functions. These problems
often appear in various fields, including biology, finance, and physics,
allowing learners to explore real-world applications of mathematical
theories. This article will delve into the intricacies of exponential growth
and decay, outline typical word problems, provide a worksheet with answers,
and discuss strategies to solve these types of problems effectively.

Understanding Exponential Growth and Decay

Exponential growth occurs when a quantity increases at a rate proportional to
its current value. This means that the larger the quantity gets, the faster
it grows. Conversely, exponential decay refers to a decrease in a quantity at
a rate proportional to its current value. Both phenomena can be modeled with
the exponential function:

- Exponential Growth Formula:
\[ N(t) = N_0 e^{rt} \]
Where:
- \( N(t) \) is the quantity at time \( t \)
- \( N_0 \) is the initial quantity
- \( r \) is the growth rate
- \( e \) is the base of the natural logarithm
- \( t \) is time

- Exponential Decay Formula:
\[ N(t) = N_0 e^{-rt} \]
This formula is similar to the growth formula but uses a negative exponent to
indicate decay.

Applications of Exponential Growth and Decay

Exponential growth and decay can be observed in various real-world scenarios,
including:

- Population Dynamics: The growth of populations in ideal conditions can
often be modeled exponentially.
- Finance: Compound interest calculations demonstrate exponential growth.
- Radioactive Decay: The decay of radioactive substances follows an
exponential decay model.



- Bacterial Growth: Bacteria can multiply exponentially under optimal
conditions.

Exponential Growth and Decay Word Problems

Word problems involving exponential growth and decay typically require
translating real-world situations into mathematical equations. Here are some
examples:

Example Problems

1. Population Growth:
A town has a population of 10,000 people. If the population grows at a rate
of 5% per year, what will the population be in 10 years?

2. Investment Growth:
An investor puts $2,000 into a savings account with an annual interest rate
of 6%, compounded annually. How much money will be in the account after 5
years?

3. Radioactive Decay:
A sample of a radioactive substance has a mass of 80 grams. If it decays at a
rate of 2% per hour, how much of the substance will remain after 5 hours?

4. Bacterial Growth:
A culture of bacteria starts with 500 bacteria and doubles every 3 hours. How
many bacteria will there be after 12 hours?

5. Depreciation of Asset:
A car is purchased for $20,000 and depreciates at a rate of 15% per year.
What is the value of the car after 4 years?

Worksheet: Exponential Growth and Decay
Problems

Below is a worksheet containing the problems listed above, along with
additional challenges for practice.

Worksheet Instructions: Solve the following exponential growth and decay
problems. Show your work for full credit.

1. A town has a population of 10,000 people. If the population grows at a
rate of 5% per year, what will the population be in 10 years?



2. An investor puts $2,000 into a savings account with an annual interest
rate of 6%, compounded annually. How much money will be in the account after
5 years?

3. A sample of a radioactive substance has a mass of 80 grams. If it decays
at a rate of 2% per hour, how much of the substance will remain after 5
hours?

4. A culture of bacteria starts with 500 bacteria and doubles every 3 hours.
How many bacteria will there be after 12 hours?

5. A car is purchased for $20,000 and depreciates at a rate of 15% per year.
What is the value of the car after 4 years?

6. A certain species of fish doubles in population every 2 years. If there
are currently 150 fish, how many will there be in 10 years?

7. The half-life of a certain drug in the body is 4 hours. If 200 mg of the
drug is administered, how much will remain in the body after 16 hours?

8. An investment grows to $5,000 after 10 years. If the annual growth rate is
4%, what was the initial investment?

Answers to the Worksheet

Here are the solutions to the problems presented in the worksheet:

1. Population Growth:
\[ N(t) = 10,000 e^{0.05 \times 10} \approx 10,000 e^{0.5} \approx 10,000
\times 1.6487 \approx 16,487 \]
Answer: Approximately 16,487 people.

2. Investment Growth:
\[ A = 2000(1 + 0.06)^5 \approx 2000(1.3382) \approx 2676.40 \]
Answer: Approximately $2,676.40.

3. Radioactive Decay:
\[ N(t) = 80 e^{-0.02 \times 5} \approx 80 e^{-0.1} \approx 80 \times 0.9048
\approx 72.38 \]
Answer: Approximately 72.38 grams.

4. Bacterial Growth:
Doubling every 3 hours means it doubles four times in 12 hours.
\[ N = 500 \times 2^4 = 500 \times 16 = 8000 \]
Answer: 8,000 bacteria.

5. Depreciation of Asset:
\[ V(t) = 20000(1 - 0.15)^4 \approx 20000(0.85)^4 \approx 20000 \times 0.5220
\approx 10440 \]



Answer: Approximately $10,440.

6. Fish Population:
The population doubles every 2 years, so it doubles 5 times in 10 years.
\[ N = 150 \times 2^5 = 150 \times 32 = 4800 \]
Answer: 4,800 fish.

7. Drug Decay:
After 16 hours (4 half-lives):
\[ N = 200 \times \left(\frac{1}{2}\right)^4 = 200 \times \frac{1}{16} = 12.5
\]
Answer: 12.5 mg remaining.

8. Initial Investment:
Using the growth formula:
\[ 5000 = P(1 + 0.04)^{10} \]
Solving for \( P \):
\[ P = \frac{5000}{(1.4802)} \approx 3378.24 \]
Answer: Approximately $3,378.24.

Strategies for Solving Exponential Growth and
Decay Problems

To effectively solve exponential growth and decay problems, consider the
following strategies:

- Identify Key Variables: Determine what the initial amount, growth/decay
rate, and time are in each problem.

- Use the Correct Formula: Choose the appropriate formula for growth or decay
based on the context of the problem.

- Show Your Work: Write down each step of your calculations to avoid mistakes
and ensure clarity.

- Check Units: Make sure your units are consistent, especially when dealing
with rates and time.

- Practice Regularly: The more you practice, the more comfortable you’ll
become with recognizing and solving these types of problems.

In conclusion, exponential growth and decay word problems worksheets with
answers provide valuable practice for students to apply mathematical concepts
to real-world situations. By understanding the underlying principles and
practicing regularly, learners can enhance their problem-solving skills and
gain confidence in their mathematical abilities.



Frequently Asked Questions

What are exponential growth and decay problems
typically used to model?
Exponential growth and decay problems are used to model situations such as
population growth, radioactive decay, and the spread of diseases.

How do you identify if a problem is an exponential
growth or decay problem?
You can identify exponential growth if the quantity increases over time and
decay if the quantity decreases. The key is the constant percentage increase
or decrease.

What is the general formula for exponential growth?
The general formula for exponential growth is A = A0 e^(kt), where A is the
amount after time t, A0 is the initial amount, k is the growth rate, and e is
the base of the natural logarithm.

What is the general formula for exponential decay?
The general formula for exponential decay is A = A0 e^(-kt), where A is the
remaining amount after time t, A0 is the initial amount, k is the decay rate,
and e is the base of the natural logarithm.

How can you convert a word problem into an
exponential equation?
To convert a word problem into an exponential equation, identify the initial
quantity, the rate of growth or decay, and the time period involved to set up
the formula accurately.

What is a common mistake when solving exponential
growth and decay problems?
A common mistake is confusing the growth or decay rate with the total change
in quantity, rather than using the rate as a percentage of the current
amount.

What is the importance of the time variable in
exponential problems?
The time variable is crucial as it determines how many intervals of growth or
decay occur, affecting the final outcome of the exponential function.



Can exponential growth lead to unsustainable results
in real-life scenarios?
Yes, exponential growth can lead to unsustainable results, such as
overpopulation or resource depletion, if not managed or regulated.

Where can I find worksheets with exponential growth
and decay word problems?
Worksheets with exponential growth and decay word problems can be found on
educational websites, math resources, and teacher resource platforms, often
including practice problems and answers.
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