worksheet on exponential growth and
decay

Conquer Exponential Growth and Decay: Your
Ultimate Worksheet Guide

Are you grappling with exponential growth and decay problems? Feeling
overwhelmed by the formulas and applications? Don't worry, you're not alone!
Many students struggle to grasp these concepts, but with the right approach
and plenty of practice, mastering exponential growth and decay becomes
achievable. This comprehensive blog post provides you with a powerful
worksheet on exponential growth and decay, complete with examples and
explanations to boost your understanding and improve your problem-solving
skills. We'll break down the complexities, offer practical exercises, and
give you the tools you need to confidently tackle any exponential growth and
decay problem.

Understanding Exponential Growth and Decay: A Quick
Refresher

Before diving into the worksheet, let's briefly review the core concepts.
Exponential growth describes situations where a quantity increases at a rate
proportional to its current value. Think of unchecked population growth or
compound interest - the bigger the number gets, the faster it grows. The
formula for exponential growth is:

A =P(1 + )"t

Where:

is the final amount
is the initial amount

is the growth rate (expressed as a decimal)
is the time period
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Exponential decay, conversely, represents situations where a quantity
decreases at a rate proportional to its current value. Examples include
radiocactive decay or the depreciation of a car. The formula for exponential
decay is:

Notice the key difference: We subtract the decay rate (r) instead of adding
the growth rate.

Worksheet on Exponential Growth and Decay: Practice
Problems

Now, let's get to the heart of the matter: the worksheet! These problems are
designed to progressively increase in difficulty, allowing you to build your
understanding and confidence. Remember to show your work - the process 1is



just as important as the answer.

Section 1: Basic Growth and Decay

1. A bacterial culture starts with 500 bacteria and doubles every hour. How

many bacteria are there after 3 hours? (Use the exponential growth
formula)

. A car purchased for $20,000 depreciates at a rate of 15% per year. What

is its value after 2 years? (Use the exponential decay formula)

. A population of rabbits is growing exponentially. If the population

starts at 100 and grows to 140 in one year, what is the annual growth
rate? (You'll need to solve for 'r')

. An investment of $1,000 earns 8% interest compounded annually. How much

will it be worth after 5 years? (This is a classic exponential growth
scenario)

Section 2: Intermediate Problems

1.

The half-life of a radioactive substance is 10 years. If you start with
200 grams, how much will remain after 30 years? (This requires
understanding half-life and its relationship to exponential decay)

. A certain investment grows by 10% each year. How many years will it take

to double in value? (This problem requires logarithmic techniques to
solve for 't')

A city's population is growing exponentially. The population was 10,000
in 2000 and 15,000 in 2010. What will the population be in 20202 (This
involves finding the growth rate and extrapolating it)

The value of a collectible coin appreciates by 5% each year. If the coin
is worth $100 today, what will its value be in 15 years?
(Straightforward exponential growth)



Section 3: Advanced Challenges

1. Two different bacterial cultures are growing exponentially. Culture A
starts with 100 bacteria and doubles every 2 hours. Culture B starts
with 500 bacteria and triples every 4 hours. After how many hours will
Culture A have a larger population than Culture B? (This requires
comparing two exponential growth equations)

1. A radioactive substance decays at a rate of 2% per year. What is its
half-1ife? (This requires using logarithms to solve for the time it
takes to reduce to half its initial amount)

Solutions and Explanations (Provided Separately)

For detailed solutions and step-by-step explanations to these problems,
please download the accompanying solutions document (link would be here if
this were a real blog post with downloadable resources). Working through
these solutions will reinforce your understanding of the concepts and improve
your problem-solving skills.

Mastering Exponential Growth and Decay: Beyond the
Worksheet

This worksheet is a great starting point, but continuous practice is key.
Explore real-world applications of exponential growth and decay - this will
deepen your understanding and make the concepts more relatable. Consider
using online resources, textbooks, and other practice problems to further
solidify your understanding. Don’t hesitate to seek help from teachers,
tutors, or online communities if you encounter difficulties.

Conclusion

By working through this worksheet on exponential growth and decay, you've
taken a significant step towards mastering these important mathematical
concepts. Remember that consistent practice and a solid understanding of the
underlying formulas are the keys to success. Keep practicing, and you'll soon
find yourself confidently tackling even the most challenging problems.

FAQs

1. What is the difference between linear growth and exponential growth?

Linear growth increases at a constant rate, while exponential growth
increases at a rate proportional to its current value. Linear growth forms a
straight line on a graph, while exponential growth forms a curve.



1. How do I handle negative growth rates in the formulas?

Negative growth rates represent decay. Simply substitute the negative value
of 'r' into the decay formula (A = P(l1 - r)"t).

1. What if the growth or decay isn't annual?

Adjust the 't' value in the formulas to reflect the appropriate time period.
If the growth is monthly, use months for 't', and adjust 'r' accordingly.

1. Are there other types of exponential growth models?

Yes, there are more complex models, such as continuous exponential growth,
which uses the formula A = Pe”(rt), where 'e' is Euler's number
(approximately 2.718).

1. Where can I find more practice problems?

Many online resources offer practice problems on exponential growth and
decay. Search for "exponential growth and decay practice problems" on the
internet, or consult textbooks and online math learning platforms.
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