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3. A Field Biologist Collects 220 butterflies and moths. He collects 3
butterflies for every 2 moths. How many butterflies and moths did he collect
in total? This intriguing question delves into the realm of ratios and
proportional reasoning, which are fundamental concepts in mathematics and
biology. Understanding how to solve such problems not only enhances numerical
literacy but also provides insights into ecological data collection practices
used by field biologists. In this comprehensive article, we explore the
details of this problem, how to approach it systematically, and the
importance of ratios in ecological research, all while optimizing for search
engines to reach learners and enthusiasts interested in biology and
mathematics.

---

Understanding the Problem: Butterflies and
Moths Collection

Scenario Overview
Imagine a dedicated field biologist venturing into a lush habitat to study
butterflies and moths. During his collection, he gathers a total of 220
insects, comprising both butterflies and moths. The key detail provided is
the ratio at which he collects these insects: for every 3 butterflies, he
collects 2 moths.

This ratio is crucial because it allows us to determine the exact number of
butterflies and moths collected, given the total number of insects. But how
does this ratio translate into actual quantities?

Key Data Points
- Total insects collected: 220
- Ratios: 3 butterflies : 2 moths
- Goal: Find the number of butterflies and moths collected

---



Decoding Ratios and Proportions

What Is a Ratio?
A ratio is a way to compare quantities relative to each other. In this case,
the ratio 3:2 indicates that for every 5 parts (3 + 2), 3 parts are
butterflies, and 2 parts are moths.

Expressing Ratios Mathematically
- Total parts in the ratio: 3 + 2 = 5 parts
- Butterflies: 3 parts
- Moths: 2 parts

By understanding this, we can set up equations to find the exact counts based
on the total collection.

---

Step-by-Step Solution Approach

Step 1: Define Variables
Let:
- x = the number of "sets" of the ratio collected

Since each set contains 3 butterflies and 2 moths, the total number of
butterflies and moths can be expressed as:
- Butterflies = 3x
- Moths = 2x

Step 2: Set Up the Equation
Total insects collected:
\[ 3x + 2x = 220 \]

Simplify:
\[ 5x = 220 \]

Step 3: Solve for x
Divide both sides by 5:
\[ x = \frac{220}{5} = 44 \]



Step 4: Calculate Number of Butterflies and Moths
- Butterflies: \( 3 \times 44 = 132 \)
- Moths: \( 2 \times 44 = 88 \)

Therefore, the field biologist collected 132 butterflies and 88 moths.

---

Interpreting the Results

Summary of Collected Insects
- Total butterflies: 132
- Total moths: 88
- Total insects: 220

This distribution confirms the ratio of 3:2, as:
\[ \frac{132}{88} = \frac{3}{2} \]

which aligns with the original ratio given in the problem.

Practical Significance
Understanding such ratios is vital in ecological studies, as it helps
scientists:

- Quantify populations accurately
- Analyze species distribution
- Make informed conservation decisions

---

Applications of Ratios in Ecology and Biology

Why Ratios Matter in Ecological Research
Ratios allow biologists to:

- Standardize data collection
- Compare populations across different habitats
- Monitor changes over time



Examples of Ratio Usage in Ecology
- Predator-prey ratios
- Species diversity indices
- Reproductive success rates

Benefits of Using Ratios
- Simplifies complex data
- Enhances clarity in reporting
- Facilitates statistical analysis

---

Additional Related Problems and Practice

Practice Problems for Better Understanding
1. A biologist collects 150 insects in total, maintaining a ratio of 4
butterflies to 1 moth. How many butterflies and moths did he collect?
2. If the ratio of butterflies to moths is 5:3 and the total insects
collected are 400, what are the counts of each?

Solutions Outline
- Convert ratios into algebraic equations
- Solve for the multiplier
- Calculate individual counts

---

Conclusion: Mastering Ratios in Biological Data
Collection

Understanding and applying ratios is an essential skill for students and
professionals in biology, especially when analyzing population data. The
problem of a field biologist collecting 220 insects at a 3:2 ratio
illustrates how ratios serve as powerful tools for quantifying and
interpreting ecological data. As demonstrated, setting up the problem with
variables, forming equations, and solving systematically allows for accurate
and insightful conclusions. Whether in research, conservation, or education,
mastering ratios enhances our ability to analyze complex biological systems
effectively.



This article not only provides a detailed solution to the specific problem
but also emphasizes the broader significance of ratios in biology. By
practicing similar problems, learners can strengthen their mathematical
reasoning and better understand the natural world through quantitative
analysis.

---
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Frequently Asked Questions

How many butterflies did the field biologist collect
if he collected 220 butterflies and moths in total
with a ratio of 3 butterflies to 2 moths?
Let's denote the number of butterflies as B and moths as M. According to the
ratio, B/M = 3/2. The total collection is B + M = 220.

From the ratio, B = (3/2) M.

Substitute into the total: (3/2) M + M = 220.

Combine like terms: (3/2) M + (2/2) M = 220.

(5/2) M = 220.

Multiply both sides by 2: 5 M = 440.

M = 440 / 5 = 88.

Now, B = (3/2) 88 = 132.

So, the biologist collected 132 butterflies and 88 moths.



What is the ratio of butterflies to moths collected
by the biologist?
The ratio of butterflies to moths is 3:2, as given in the problem.

If the biologist collected 132 butterflies, how many
moths did he collect?
He collected 88 moths, based on the ratio and total count.

How many butterflies and moths did the biologist
collect in total?
He collected a total of 220 insects: 132 butterflies and 88 moths.

If the total number of insects collected was
different, say 300, how many butterflies and moths
would that be maintaining the same ratio?
Let’s denote total insects as T = 300.

Using ratio B/M = 3/2, and total B + M = 300.

From the ratio: B = (3/2) M.

Total: (3/2) M + M = 300.

(3/2) M + (2/2) M = 300.

(5/2) M = 300.

Multiply both sides by 2: 5 M = 600.

M = 600 / 5 = 120.

B = (3/2) 120 = 180.

So, 180 butterflies and 120 moths.

What is the proportion of butterflies to moths in
the collection?
The proportion of butterflies to moths is 3:2.

If the biologist wanted to collect an equal number



of butterflies and moths, how many would he need to
collect based on the current ratio?
To have equal numbers, he would need to collect the smaller amount times 2/3
for butterflies and 2/3 for moths, but maintaining the ratio would require
adjusting the total. Alternatively, since the ratio is 3:2, to have equal
counts, he would need to collect a multiple of the ratio where both numbers
are equal, which isn't possible unless the ratio is 1:1. Therefore, to get
equal numbers, he would need to collect an equal amount of butterflies and
moths, say 88 each, totaling 176, but that would break the ratio.

How does the ratio help in determining the number of
butterflies and moths in the collection?
The ratio of 3:2 allows us to set up a proportion to find the exact number of
butterflies and moths based on the total collected, by expressing one in
terms of the other and solving accordingly.

Additional Resources
A Field Biologist Collects 220 Butterflies And Moths. He Collects 3
Butterflies For Every 2 Moths. How Many?

Understanding the distribution and collection of butterflies and moths is a
fundamental aspect of entomology and biodiversity studies. When a field
biologist reports collecting a total of 220 butterflies and moths, and
specifies a ratio of 3 butterflies for every 2 moths, it offers a fascinating
opportunity to explore ratios, proportions, and how these relationships help
in ecological assessments. This guide aims to break down the problem step-by-
step, providing clarity on how to solve such ratio-based questions
efficiently.

---

Introduction to Ratio and Proportion in Biological Sampling

Ratios are a common tool in biological studies to describe the relationship
between different species or categories within a dataset. When a biologist
reports collecting butterflies and moths in a specific ratio, it indicates
the relative abundance of these species in their sample. These ratios can
help infer population sizes, compare habitats, and understand ecological
dynamics.

In our scenario, the key pieces of information are:
- Total collected insects: 220 (butterflies + moths)
- Ratio of butterflies to moths: 3:2

The goal is to determine how many butterflies and moths were collected based



on these pieces of data.

---

Step-by-Step Breakdown of the Problem

Step 1: Understanding the Ratio

The ratio "3 butterflies for every 2 moths" can be expressed as:

- Butterflies : Moths = 3 : 2

This ratio indicates that for some number of groups, each group contains 3
butterflies and 2 moths.

Step 2: Representing the Total Collection in Terms of the Ratio

Suppose the biologist collected x groups of butterflies and moths according
to the ratio, then:

- Number of butterflies = 3 x
- Number of moths = 2 x

Step 3: Expressing the Total Collection

Since the total number of insects collected is 220, we can write:

(3 x) + (2 x) = 220

Simplify:

5 x = 220

Step 4: Solving for x

Divide both sides by 5:

x = 220 / 5 = 44

Step 5: Calculating the Number of Butterflies and Moths

Now that we know x:

- Butterflies = 3 44 = 132
- Moths = 2 44 = 88

Therefore, the biologist collected 132 butterflies and 88 moths.

---

Detailed Explanation of the Approach



Why Use Ratios?

Ratios are particularly useful because they allow us to understand the
relationship between different categories without knowing the total in
advance. Once the ratio is known, and the total number is given, it becomes
straightforward to determine the individual quantities.

The Role of Variables

Introducing a variable like x simplifies the calculation. It represents the
number of "groups" based on the ratio, converting a complex problem into a
simple algebraic equation.

Verifying the Solution

It’s always good practice to verify whether the solution aligns with the
original data:

- Sum of butterflies and moths = 132 + 88 = 220, matching the total
collected.
- The ratio of butterflies to moths = 132 / 88 = 1.5, which simplifies to 3 /
2, confirming the ratio.

---

Additional Insights and Applications

Ecological Implications of Ratios

Ratios like these help ecologists estimate population sizes when only a
sample is available. For example, if a biologist observes a certain ratio in
a habitat, they can extrapolate the total population based on sampling data.

Variations in Ratios

Ratios are not always fixed; they can vary over time, location, and
environmental conditions. Understanding how to work with ratios allows
researchers to make informed hypotheses about ecological dynamics.

Extending the Problem

Suppose the total collected was different, or the ratio changed. The same
approach applies:

- Represent the quantities with variables
- Set up an algebraic equation based on the total
- Solve for the variable
- Calculate individual quantities

---



Practical Tips for Solving Ratio Problems

- Always express the ratio in its simplest form.
- Use a variable to represent the number of "sets" or "groups."
- Form an algebraic equation by summing the parts.
- Check your calculations by verifying the total and ratio.

---

Summary of the Solution

| Step | Description | Calculation | Result |
|--------|--------------|--------------|--------|
| 1 | Write ratio as parts | Butterflies : Moths = 3 : 2 | 3x : 2x |
| 2 | Sum parts to match total | 3x + 2x = 220 | 5x = 220 |
| 3 | Solve for x | x = 220 / 5 | x = 44 |
| 4 | Calculate individual counts | Butterflies = 3 44 = 132 | Butterflies:
132 |
| | | Moths = 2 44 = 88 | Moths: 88 |

---

Final Remarks

Understanding ratios and their application in real-world problems is a vital
skill in biology and environmental science. This problem exemplifies how
algebraic reasoning can simplify complex data interpretation, allowing
scientists to make accurate estimations and insights into species
populations. Whether in fieldwork, laboratory research, or ecological
modeling, mastering ratio-based calculations is essential for effective
analysis and decision-making.

---

In conclusion, the biologist collected 132 butterflies and 88 moths, based on
the ratio of 3:2 and the total of 220 insects. This systematic approach
demonstrates the power of algebra and ratios in biological data analysis,
providing a clear pathway from problem statement to solution.
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