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When it comes to lawn mowing, efficiency and speed are often key
considerations for homeowners and professional landscapers alike. The
question of how long it takes different individuals to mow the same lawn can
reveal interesting insights into work rates, teamwork, and productivity. In
this article, we will analyze the problem: Fred can mow a lawn in 90 minutes,
Melissa can mow the same lawn in 30 minutes, and we will explore how long it
would take them to mow the lawn together. Additionally, we'll delve into
related concepts such as work rates, combined work, and practical
applications.

Understanding the Problem

Before diving into calculations, it's essential to clearly understand what
the problem entails.

- Fred's mowing rate: he can mow the entire lawn in 90 minutes.
- Melissa's mowing rate: she can mow the same lawn in 30 minutes.
- Goal: determine how long it would take for both Fred and Melissa to mow the
lawn together.

This type of problem is a classic example of work rate problems in
mathematics, often approached with the concept of rates and combined work.

Work Rate Concepts

Defining Work Rate

Work rate refers to the amount of work completed per unit of time. When
dealing with tasks like mowing a lawn:

- Fred's work rate = 1 lawn / 90 minutes = 1/90 lawns per minute
- Melissa's work rate = 1 lawn / 30 minutes = 1/30 lawns per minute

These fractions represent the portion of the lawn each person can mow per



minute.

Combined Work Rate

When two or more individuals work together, their work rates are additive:

- Combined work rate = Fred's rate + Melissa's rate

The total time to complete the task together can then be calculated as the
reciprocal of the combined rate.

Calculating the Time to Mow the Lawn Together

Let's perform detailed calculations to find out how long it takes both Fred
and Melissa to mow the lawn together.

Step 1: Write Down Individual Rates

- Fred's rate = 1/90 lawns per minute
- Melissa's rate = 1/30 lawns per minute

Step 2: Sum the Rates

- Combined rate = (1/90) + (1/30)

To add these fractions, find a common denominator:

- 1/90 + 1/30 = (1/90) + (3/90) = (1 + 3)/90 = 4/90 = 2/45

So, the combined rate is 2/45 lawns per minute.

Step 3: Calculate Total Time

Total time to mow the lawn together = 1 lawn / combined rate

- Total time = 1 / (2/45) = 45/2 = 22.5 minutes

Thus, Fred and Melissa working together can mow the lawn in approximately
22.5 minutes.



Interpretation and Practical Insights

This calculation highlights a few important points:

- Efficiency Gains: Working together significantly reduces the time needed to
complete the task.
- Work Rate Additivity: The sum of individual work rates accurately predicts
combined performance.
- Time Savings: Compared to Fred working alone (90 minutes), working with
Melissa reduces the mowing time by approximately 67.5 minutes.

Additional Scenarios and Variations

Let's explore some related situations and their implications.

What if the Mowing Rates Change?

Suppose:

- Fred's efficiency improves, and he can mow the lawn in 60 minutes instead
of 90.
- Melissa's efficiency remains the same at 30 minutes.

Calculations:

- Fred's rate: 1/60 lawns per minute
- Melissa's rate: 1/30 lawns per minute

Combined rate: (1/60) + (1/30) = (1/60) + (2/60) = 3/60 = 1/20 lawns per
minute

Total time: 1 / (1/20) = 20 minutes

In this scenario, working together would take approximately 20 minutes,
demonstrating how individual efficiencies impact combined work time.

What if Additional Workers are Involved?

Adding more workers can further reduce the time:

- For example, if a third person can mow the lawn in 45 minutes, their work
rate would be 1/45 lawns per minute.

Total combined rate: (1/60) + (1/30) + (1/45)



Find common denominator: 1/60 + 2/60 + 4/60 = 7/60

Total time: 1 / (7/60) = 60/7 ≈ 8.57 minutes

This illustrates the principle of diminishing returns and the importance of
efficient team coordination.

Real-World Applications of Work Rate Problems

Understanding work rates is essential beyond lawn mowing, with applications
in various fields:

- Construction Projects: Estimating combined workforce productivity.
- Manufacturing: Calculating assembly line efficiencies.
- Software Development: Estimating project completion times based on team
member contributions.
- Event Planning: Coordinating multiple teams to complete tasks efficiently.

Factors Affecting Mowing Efficiency

While mathematical models provide ideal estimates, real-world mowing
efficiency can be influenced by:

- Lawn Size and Terrain: Larger or uneven lawns may take longer regardless of
work rate.
- Equipment Quality: Better mowers can increase individual work rates.
- Worker Experience: Skilled workers may mow faster and more efficiently.
- Weather Conditions: Rain or heat can impact mowing speed and stamina.
- Breaks and Rest Periods: Breaks reduce overall productivity.

Understanding these factors helps in planning and optimizing mowing
schedules.

Conclusion

In summary, when Fred can mow a lawn in 90 minutes and Melissa can do the
same in 30 minutes, working together they can complete the task in
approximately 22.5 minutes. This calculation underscores the power of
combined work rates and highlights how teamwork can dramatically improve
efficiency. Whether in landscaping, manufacturing, or other collaborative
efforts, understanding work rates and their additive nature is crucial for
effective planning and time management.

By applying these principles, homeowners and professionals alike can better



estimate project durations, allocate resources efficiently, and achieve
optimal productivity in various tasks.

Frequently Asked Questions

How do you determine the combined mowing rate when
two people work together?
You add their individual rates (lawn per minute) to find the combined rate,
then divide the total lawn size by this combined rate to find the total time.

What is Fred's mowing rate per minute?
Fred can mow the lawn in 90 minutes, so his rate is 1/90 of the lawn per
minute.

What is Melissa's mowing rate per minute?
Melissa can mow the lawn in 30 minutes, so her rate is 1/30 of the lawn per
minute.

How do you find the total time taken when both Fred
and Melissa work together?
Calculate their combined rate (Fred's rate + Melissa's rate), then divide 1
(the whole lawn) by this combined rate to get the total time.

What is the combined mowing rate of Fred and
Melissa?
Their combined rate is (1/90 + 1/30) = (1/90 + 3/90) = 4/90 = 2/45 of the
lawn per minute.

How long does it take Fred and Melissa to mow the
lawn together?
It takes 1 divided by their combined rate: 1 / (2/45) = 45/2 = 22.5 minutes.
So, they can mow the lawn together in 22.5 minutes.

What is the key concept behind solving this type of
problem?
The key concept is combining individual rates of work to find the total time
when multiple people work together.
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Understanding the dynamics of work rates and time calculations is essential
when tackling problems involving multiple workers completing a task. The
scenario where Fred and Melissa mow the same lawn at different speeds
presents an interesting opportunity to delve into the principles of combined
work rates, efficiency, and problem-solving strategies. This comprehensive
review offers a detailed exploration of this problem, providing clarity on
how to determine the time it takes for them to work together, along with
insights into related concepts.

---

Introduction to Work Rate Problems

Work rate problems are common in mathematics and real-world applications,
involving the calculation of how long it takes different workers or machines
to complete a task individually or collectively. They typically revolve
around the fundamental idea that:

- The work rate is the reciprocal of time taken to complete a task.
- When multiple workers work together, their combined work rate is the sum of
their individual work rates.

This problem specifically involves two individuals—Fred and Melissa—who mow
the same lawn at different speeds. The goal is to determine how long it takes
for both to complete the task when working together.

---

Key Concepts and Definitions

Before diving into calculations, it's important to understand some core
concepts:

Work Rate
- Defined as the portion of work completed per unit of time.
- If a worker completes a task in \( T \) minutes, their work rate is \(
\frac{1}{T} \) (task per minute).



Combined Work Rate
- When two workers work simultaneously, their combined work rate is the sum
of their individual work rates.
- The total time taken to complete the task is then \(
\frac{1}{\text{combined work rate}} \).

Assumptions in the Problem
- Both Fred and Melissa work at a consistent pace.
- They work independently but contribute to the same task.
- The lawn is identical in size and complexity for both individuals.
- External factors such as fatigue or interruptions are not considered.

---

Analyzing the Individual Work Rates

Given the data:
- Fred can mow the lawn in 90 minutes.
- Melissa can mow the same lawn in 30 minutes.

Let's calculate their individual work rates:

Fred's Work Rate
\[
\text{Fred's work rate} = \frac{1 \text{ lawn}}{90 \text{ minutes}} =
\frac{1}{90} \text{ lawn per minute}
\]

Melissa's Work Rate
\[
\text{Melissa's work rate} = \frac{1 \text{ lawn}}{30 \text{ minutes}} =
\frac{1}{30} \text{ lawn per minute}
\]

These rates indicate how much of the lawn each individual can mow per minute.

---



Calculating the Combined Work Rate

To find out how quickly they can mow the lawn together, sum their individual
work rates:

\[
\text{Combined work rate} = \frac{1}{90} + \frac{1}{30}
\]

To add these fractions, find a common denominator:

\[
\frac{1}{90} + \frac{1}{30} = \frac{1}{90} + \frac{3}{90} = \frac{4}{90} =
\frac{2}{45}
\]

Thus, their combined work rate is:

\[
\frac{2}{45} \text{ lawn per minute}
\]

---

Determining the Total Time When Working
Together

The total time \( T \) for both to mow the lawn together is the reciprocal of
their combined work rate:

\[
T = \frac{1}{\text{Combined work rate}} = \frac{1}{\frac{2}{45}} =
\frac{45}{2} = 22.5 \text{ minutes}
\]

Answer: It takes approximately 22.5 minutes for Fred and Melissa to mow the
lawn together.

---

Interpreting the Result

This calculation reveals several interesting insights:

- Efficiency Gains: Working together, they can complete the task



significantly faster than either alone—Fred alone takes 90 minutes, Melissa
alone takes 30 minutes, but together it's only about 22.5 minutes.
- Work Rate Synergy: The combined work rate exceeds the sum of individual
rates in terms of time saved, illustrating the power of collaborative effort.
- Practical Implications: In real-world scenarios, understanding such
combined efficiencies can optimize scheduling, labor allocation, and time
management.

---

Additional Considerations and Variations

While the core calculation is straightforward, exploring related scenarios
deepens understanding:

1. How Long Does It Take for Only Fred and Melissa
to Complete the Job?
- Already calculated: 22.5 minutes.

2. What if a third person with different speed
joins?
- Adjust the work rates accordingly and repeat the calculation.

3. What if Fred and Melissa start working at
different times?
- Use stepwise calculations to determine total time based on overlapping work
periods.

4. How does changing individual speeds affect total
time?
- The combined work rate adjusts proportionally, affecting overall completion
time.

Practical Applications of the Concept

Understanding work rate problems isn't limited to theoretical math; it has
numerous real-world applications:



- Construction and Manual Labor: Estimating how long teams will take based on
individual speeds.
- Manufacturing: Calculating throughput when multiple machines or workers
operate simultaneously.
- Project Management: Allocating resources efficiently to meet deadlines.
- Household Tasks: Coordinating chores among family members.

---

Common Mistakes to Avoid

When solving work rate problems, watch out for:

- Incorrect addition of rates: Remember, rates are additive when working
together, not times.
- Confusing total time with individual times: The total time for combined
work is not simply the average.
- Ignoring the units: Always keep track of whether you're dealing with lawns,
minutes, or rates.
- Assuming constant rates without considering fatigue or external factors: In
real life, work rates may vary.

---

Summary and Final Thoughts

This problem exemplifies fundamental principles of work rate calculations:

- Fred's rate: \(\frac{1}{90}\) lawn per minute.
- Melissa's rate: \(\frac{1}{30}\) lawn per minute.
- Combined rate: \(\frac{2}{45}\) lawn per minute.
- Total time working together: 22.5 minutes.

The insights gained from this problem extend beyond lawn mowing, illustrating
how understanding work rates can optimize time management in various
contexts. Whether in professional settings or household chores, applying
these principles leads to more efficient planning and execution.

In conclusion, when Fred and Melissa collaborate, their combined efforts
drastically reduce the total mowing time, showcasing the power of teamwork
and the importance of mastering work rate problems in everyday life.

---

Note: Always verify your calculations and assumptions when applying this
framework to real-world problems to ensure accuracy and efficiency.
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