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When faced with a problem involving teamwork and efficiency, such as calculating how long
it will take two friends to complete a task together, it's essential to understand their
individual work rates. In this article, we explore the scenario where Luke can dig a hole in
four days and Steve can do it in five days. We will analyze how long it will take for both of
them to complete the task if they work together and discuss the mathematical principles
behind the solution. This comprehensive guide aims to clarify the steps involved, provide
practical examples, and enhance your understanding of work rate problems.

Understanding the Problem

Before diving into calculations, it’s important to interpret what the problem is asking:

- Luke’s work rate: He can dig 1 hole in 4 days.
- Steve’s work rate: He can dig 1 hole in 5 days.
- Question: How long will it take both of them working together to dig the hole?

This type of problem is common in workplace scenarios, project management, and
mathematical exercises involving rates and combined efforts.

Key Concepts in Work Rate Problems

To solve such problems efficiently, you need to understand a few key concepts:

Work Rate

- The rate at which a person completes a task, often expressed as a fraction of the task per
unit time.
- For example, if Luke can complete 1 hole in 4 days, his work rate is 1/4 hole per day.



Combined Work Rates

- When two or more workers work together, their work rates add together.
- The combined rate equals the sum of individual rates.
- The total time taken can then be calculated as 1 divided by the combined rate.

Calculating the Time to Complete a Task

- Once the combined rate is known, the total time to complete the task is:

\[
\text{Time} = \frac{1}{\text{Combined Work Rate}}

\]

Calculating Individual Work Rates

Let's convert the given information into work rates:
- Luke’s work rate:

\[
\text{Rate} \text{Luke} = \frac{1l \text{ hole}}{4 \text{ days}} = \frac{1}{4} \text{ hole

per day}
\]

- Steve's work rate:

\[

\text{Rate} \text{Steve} = \frac{1l \text{ hole}}{5 \text{ days}} = \frac{1} {5} \text{
hole per day}

\]

Calculating the Combined Work Rate

Adding the individual work rates:

\[
\text{Rate} \text{Together} = \frac{1}{4} + \frac{1}{5}

\]

To add these fractions, find a common denominator:



\[
\frac{1}{4} = \frac{5}{20}
\]
\[
\frac{1}{5} = \frac{4} {20}
\]

Thus:

\[
\text{Rate} \text{Together} = \frac{5}{20} + \frac{4}{20} = \frac{9}{20} \text{ holes

per day}
\]

This means that both Luke and Steve working together can dig 9/20 of a hole per day.

Calculating the Total Time Needed

Now, to find the total time:

\[

\text{Time} = \frac{1}{\text{Rate} \text{Together}} = \frac{1}{\frac{9}{20}} =
\frac{20} {9} \text{ days}

\]

Expressed as a mixed number:

\[
\frac{20} {9} \approx 2.22 \text{ days}
\]

Therefore, Luke and Steve working together will complete the hole in approximately 2.22
days, or about 2 days and 5 hours.

Summary of Key Findings

- Individual work rates:

- Luke: 1/4 hole per day

- Steve: 1/5 hole per day

- Combined work rate:

- 9/20 hole per day

- Total time to complete the task together:



- Approximately 2.22 days

Practical Applications of Work Rate Problems

Work rate calculations are not only useful in hypothetical scenarios but also in real-world
applications, such as:

- Construction projects: Estimating how long teams will take to complete tasks.

- Manufacturing: Determining the output rate of combined machinery or workers.
- Event planning: Coordinating efforts among multiple teams.

- Education: Teaching students how to approach rate problems systematically.

Common Variations and Additional Examples

To deepen your understanding, here are some variations and related problems:

Example 1: Different Tasks

Suppose Luke and Steve are working on different tasks with different times. How does this
change the calculations?

Example 2: Multiple Workers

What if a third worker with a different work rate joins the team? How do we calculate the
total time?

Example 3: Partial Tasks

If they only work part-time or on certain days, how does that affect the overall schedule?

Tips for Solving Work Rate Problems

- Always convert individual times into work rates.

- Sum the work rates to find the combined rate.

- Use the reciprocal of the combined rate to determine total time.

- Check your calculations by verifying the units and ensuring the sum aligns logically.



Conclusion

In summary, when Luke can dig a hole in four days and Steve can do it in five days, working
together they will complete the task in approximately 2.22 days. This example
demonstrates the power of basic fractions and algebra in solving real-world problems
involving teamwork and efficiency. Understanding work rates and how to manipulate them
is a valuable skill applicable across various fields, from project management to everyday
household tasks.

By mastering these concepts, you can confidently tackle similar problems and optimize
collaborative efforts for maximum productivity.

Frequently Asked Questions

If Luke can dig a hole in 4 days and Steve in 5 days,
how long will they take to dig the hole together?

They will take 1.86 days (approximately 1 day and 21 hours) working together.

What is Luke's daily digging rate compared to Steve's?

Luke's rate is 1/4 of a hole per day, and Steve's rate is 1/5 of a hole per day.

How do you calculate their combined work rate?
Add their individual rates: (1/4) + (1/5) = (5/20) + (4/20) = 9/20 of a hole per day.

What is the total time it takes for both to dig one hole
together?

Total time = 1 / (combined rate) = 1/ (9/20) = 20/9 days, which is approximately 2.22
days.

Can Luke and Steve finish the hole faster working
together than individually?

Yes, working together they complete the hole in about 2.22 days, faster than Luke's 4 days
or Steve's 5 days alone.

If they work for 3 days together, how much of the hole



will they have completed?

In 3 days, they would complete 3 (9/20) = 27/20 = 1.35 holes, which is more than enough
to finish the hole.

What is the key concept used to solve this problem?

The problem uses combined work rates and inverse proportionality to determine the total
time when working together.

Additional Resources
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When it comes to collaborative efforts, especially physical tasks like digging, understanding
the combined work rate of individuals can often be a source of confusion. The question
posed—"Luke can dig a hole in four days, and his friend Steve can do it in five days. How
long will it take them working together?"—might seem straightforward at first glance, but it
involves a nuanced understanding of work rates, efficiencies, and combined efforts. This
article aims to dissect this problem comprehensively, providing not only the answer but
also delving into the underlying principles that govern such calculations. Whether you're a
student tackling work rate problems or a curious reader interested in problem-solving
strategies, this detailed analysis will offer valuable insights.

Understanding the Fundamentals of Work Rates

Before diving into the solution, it's essential to grasp the core concepts of work rates and
how they relate to combined efforts. Work rate problems are common in mathematics and
real-world scenarios, involving the calculation of how long it takes multiple individuals or
machines to complete a task when working together.

Work Rate Definition:

The work rate of an individual (or machine) is the amount of work they can complete per
unit of time. For example, if Luke can complete 1 hole in 4 days, his work rate is 1/4 of the
task per day.

Key Principle:

When multiple workers collaborate without interfering with each other, their combined work
rate is the sum of their individual work rates. The total time taken to complete the task is
then the reciprocal of this combined rate.

Mathematically:
\[ \text{Combined Rate} = \text{Rate} 1 + \text{Rate} 2\]
\[ \text{Time to complete task together} = \frac{1} {\text{Combined Rate}} \]



Step-by-Step Breakdown of the Problem

To analyze how long Luke and Steve would take working together, we need to understand
each of their individual work rates and then combine them.

Individual Work Rates

- Luke's work rate:

Luke can dig a hole in 4 days, so his work rate is:

\[ \text{Rate} \text{Luke} = \frac{1l \text{ hole}}{4 \text{ days}} = \frac{1}{4} \text{
holes per day} \]

- Steve's work rate:
Steve can complete the same task in 5 days, so his work rate is:
\[ \text{Rate} \text{Steve} = \frac{1}{5} \text{ holes per day} \]

Note: Both rates are expressed in the same units, holes per day, which allows us to sum
them directly.

Calculating the Combined Work Rate

The combined work rate when Luke and Steve work together is simply the sum of their
individual rates:

\[
\text{Rate} \text{Combined} = \frac{1}{4} + \frac{1}{5}

\]

To add these fractions, find a common denominator:

\[
\frac{1}{4} = \frac{5}{20} \quad \text{and} \quad \frac{1}{5} = \frac{4} {20}
\]

Thus,

\[

\text{Rate} \text{Combined} = \frac{5}{20} + \frac{4}{20} = \frac{9} {20} \text{ holes
per day}

\]

Interpretation:
Together, Luke and Steve can dig 9/20 of a hole per day.



Determining the Total Time to Complete the Task

Having established their combined work rate, the next step is to find the total time required
to complete one hole together.

Calculation:

\[

\text{Time} = \frac{1 \text{ hole}}{\text{Rate} \text{Combined}} =
\frac{1}{\frac{9}{20}} = \frac{20}{9} \text{ days}

\]

Expressed as a mixed number:

\[

\frac{20} {9} \approx 2.22 \text{ days}
\]

Conclusion:
It will take Luke and Steve approximately 2.22 days, or exactly 20/9 days, to dig the hole
together.

Interpreting the Result: Practical Implications
and Limitations

While the mathematical solution provides a clear answer, understanding its practical
implications is equally important.

Practical Perspective:

- Efficiency Gains:

The combined effort reduces the total time from Luke's 4 days or Steve's 5 days to just over
2 days, illustrating the power of collaboration.

- Work Dynamics:
Real-world factors such as coordination, fatigue, and work environment can influence actual
completion time. The calculation assumes perfect efficiency and no interference.

- Scaling to Larger Tasks:
The principles demonstrated here are scalable to larger projects involving multiple workers
or machines, emphasizing the importance of work rate analysis.

Limitations:
- The problem assumes both workers work at consistent rates throughout the task.
- It presumes they work simultaneously and without interruptions.



- It does not account for potential overlaps or inefficiencies when working together.

Additional Considerations and Variations

Understanding the core problem opens doors to exploring related questions and variations.

What if the work rates differ due to fatigue or skill
level?

If Luke or Steve's work rate changes over time, the calculation becomes more complex,
possibly requiring calculus or iterative methods.

Multiple workers or machines involved?

The same principles can be extended to more workers, with total rate being the sum of
individual rates, provided they work harmoniously.

Different tasks or complexities

For tasks with varying difficulty levels, work rates may vary accordingly, requiring weighted
calculations.

Summary and Final Thoughts

In conclusion, when Luke can dig a hole in four days and Steve can do it in five days, their
combined effort allows them to complete the task in approximately 2.22 days. This problem
exemplifies fundamental principles of work rate analysis, which are applicable across
various fields—from construction and manufacturing to project management and beyond.

By understanding individual work rates and how they aggregate, teams can better plan,
allocate resources, and optimize productivity. While real-world complexities may introduce
deviations, the mathematical framework provides a robust foundation for assessing
collaborative efforts.

Key Takeaways:

- Work rate is inversely proportional to time taken for a task.

- When working together, individual work rates add up.

- The combined time for a task is the reciprocal of the sum of individual rates.
- Practical applications require consideration of real-world factors beyond pure



mathematics.

This comprehensive analysis not only answers the initial question but also underscores the
importance of systematic problem-solving and critical thinking in tackling collaborative
work scenarios.
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