
Exponential Growth And Decay Zombie Maze
Answer Key

Exponential growth and decay zombie maze answer key is a key concept that
combines mathematical principles with intriguing scenarios, such as zombie
survival challenges in mazes. Understanding the principles of exponential
growth and decay not only enhances mathematical proficiency but also
encourages critical thinking and problem-solving skills. This article
explores the concepts of exponential growth and decay, their application in
real-world scenarios, and specifically how they relate to a zombie maze
challenge. We will also provide an answer key for a hypothetical zombie maze
problem, illustrating how to approach such challenges using exponential
functions.

Understanding Exponential Growth and Decay

Exponential growth and decay are two fundamental concepts in mathematics that
describe how quantities change over time. These concepts can be applied to
various fields, including biology, finance, and, interestingly, even
fictional scenarios like zombie apocalypses.

What is Exponential Growth?

Exponential growth occurs when a quantity increases at a rate proportional to
its current value. This means that as the quantity grows, it grows faster and
faster. The general formula for exponential growth can be expressed as:

\[
N(t) = N_0 \cdot e^{rt}
\]

Where:
- \( N(t) \) = the quantity at time \( t \)



- \( N_0 \) = the initial quantity
- \( r \) = the growth rate
- \( e \) = Euler's number (approximately equal to 2.71828)
- \( t \) = time

Characteristics of Exponential Growth:
1. Rapid increase: The quantity doubles over consistent time intervals.
2. Non-linear: The graph of exponential growth is J-shaped.
3. Unbounded: In theory, it can grow indefinitely without limits.

What is Exponential Decay?

Conversely, exponential decay describes a process where a quantity decreases
at a rate proportional to its current value. This implies that the more you
have, the more you lose over time. The formula for exponential decay is
similar to that of growth:

\[
N(t) = N_0 \cdot e^{-rt}
\]

Where:
- \( N(t) \) = the quantity at time \( t \)
- \( N_0 \) = the initial quantity
- \( r \) = the decay rate
- \( e \) = Euler's number
- \( t \) = time

Characteristics of Exponential Decay:
1. Rapid decrease: The quantity halves over consistent time intervals.
2. Non-linear: The graph of exponential decay is a decreasing curve.
3. Approaches zero: The quantity never actually reaches zero but gets
infinitely close.

Applications in Real Life

Exponential growth and decay can be observed in various real-life scenarios,
from population dynamics to radioactive decay and beyond.

Population Dynamics

- Example of Growth: Bacterial populations can exhibit exponential growth
under ideal conditions. If a single bacterium divides every hour, starting
with one bacterium, after \( t \) hours, the population can be modeled as \(
N(t) = 1 \cdot 2^t \).
- Example of Decay: A classic example is the decay of radioactive substances.
For instance, carbon-14 decays exponentially over time, making it useful for
dating ancient artifacts.



Finance and Investments

- Growth: Compound interest is a practical example of exponential growth.
Money invested in an account with compound interest grows exponentially over
time.
- Decay: Depreciation of assets can be modeled using exponential decay, where
the value of an asset decreases over time at a constant rate.

The Zombie Maze Challenge

Now that we have a solid understanding of exponential growth and decay, let's
explore how these concepts can be applied in a fun and engaging scenario: a
zombie maze challenge.

Scenario Description

Imagine a maze filled with zombies. The zombies are represented by a
population that grows exponentially as they consume more humans. Let’s assume
the following parameters for our challenge:

- Initially, there are 10 zombies in the maze.
- The zombie population doubles every hour.
- A human can escape the maze, but for every hour they are trapped, there is
a 30% chance they will be caught by zombies.

Given these conditions, we can establish a mathematical model to predict the
zombie population over time and evaluate the chances of human survival.

Mathematical Model of Zombie Growth

Using the exponential growth formula, we can predict the number of zombies
after \( t \) hours:

\[
Z(t) = Z_0 \cdot 2^t
\]

Where:
- \( Z(t) \) = the number of zombies at time \( t \)
- \( Z_0 = 10 \) (initial zombies)
- \( t \) = time in hours

After 1 hour:
\[
Z(1) = 10 \cdot 2^1 = 20
\]

After 2 hours:
\[
Z(2) = 10 \cdot 2^2 = 40
\]



After 3 hours:
\[
Z(3) = 10 \cdot 2^3 = 80
\]

After 4 hours:
\[
Z(4) = 10 \cdot 2^4 = 160
\]

This exponential growth indicates that the zombie population increases
rapidly, emphasizing the urgency for humans to escape.

Human Survival Probability

The human has a 30% chance of being caught for every hour they remain in the
maze. This can be modeled using exponential decay of survival probability:

\[
P(t) = P_0 \cdot (1 - r)^t
\]

Where:
- \( P(t) \) = survival probability at time \( t \)
- \( P_0 = 1 \) (initial survival probability)
- \( r = 0.3 \) (catch rate)
- \( t \) = time in hours

Calculating the survival probability after each hour:

- After 1 hour:
\[
P(1) = 1 \cdot (1 - 0.3)^1 = 0.7
\]

- After 2 hours:
\[
P(2) = 1 \cdot (1 - 0.3)^2 = 0.49
\]

- After 3 hours:
\[
P(3) = 1 \cdot (1 - 0.3)^3 = 0.343
\]

- After 4 hours:
\[
P(4) = 1 \cdot (1 - 0.3)^4 = 0.2401
\]

Answer Key for the Zombie Maze Challenge

Now that we have set up our model, let's summarize the findings in an answer
key format for the zombie maze challenge.



1. Zombie Population Over Time:
- After 1 hour: 20 zombies
- After 2 hours: 40 zombies
- After 3 hours: 80 zombies
- After 4 hours: 160 zombies

2. Human Survival Probability:
- After 1 hour: 70% survival
- After 2 hours: 49% survival
- After 3 hours: 34.3% survival
- After 4 hours: 24.01% survival

Conclusion

Exponential growth and decay zombie maze answer key illustrates how
mathematical concepts can be effectively applied to engaging scenarios.
Understanding these principles not only aids in solving mathematical problems
but also enhances critical thinking skills in various contexts. The zombie
maze challenge serves as an entertaining and educational example of how
exponential functions operate in real-world and fictional contexts alike. By
grasping these concepts, learners can better appreciate the dynamics of
growth and decay in a variety of situations, making mathematics both relevant
and enjoyable.

Frequently Asked Questions

What is exponential growth in the context of a zombie
maze game?
Exponential growth in a zombie maze game refers to the rapid increase in the
number of zombies over time, often modeled by the equation N(t) = N0 e^(rt),
where N0 is the initial number of zombies, r is the growth rate, and t is
time.

How does exponential decay apply to resources in a
zombie maze scenario?
Exponential decay in a zombie maze scenario can describe the depletion of
resources, such as health or ammunition, over time, typically modeled by the
equation R(t) = R0 e^(-kt), where R0 is the initial resource amount, k is the
decay constant, and t is time.

What mathematical tools are used to solve exponential
growth and decay problems in a zombie maze?
To solve exponential growth and decay problems in a zombie maze, players
often use differential equations, logarithms, and graphing to analyze the
behavior of zombie populations and resource levels over time.

How can understanding exponential growth help players



strategize in a zombie maze?
Understanding exponential growth helps players strategize by predicting
zombie population spikes, allowing them to plan their movements, stockpile
resources, and create escape routes before the situation becomes
overwhelming.

What are some common mistakes players make regarding
exponential decay in a zombie maze?
Common mistakes include underestimating how quickly resources can deplete due
to exponential decay, leading to unexpected shortages during critical
moments, and failing to effectively manage resources early in the game.
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