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Men To complete the same task is a classic problem in work and time calculations, often encountered in
mathematical reasoning, project planning, and engineering contexts. Understanding the underlying
principles behind such problems is essential for efficient resource management and accurate project
scheduling. In this article, we will analyze this problem thoroughly, explore the mathematical concepts
involved, and provide a step-by-step solution to determine how many days fewer 18 men would need
compared to 15 men.

Understanding the Problem Statement

Before diving into calculations, let's clearly restate the problem:

- A team of 15 men takes 8 days to dig a 240-meter-long trench.
- The question asks: How many days less would it take 18 men to complete the same task?

This problem involves concepts of work rate, total work, and the relationship between workforce size and
time.

Key Concepts in Work and Time Problems

To solve such problems, understanding the following concepts is crucial:

Work Rate
- The work rate is the amount of work a worker or group of workers can complete per unit time.
- It is often expressed as work per day, per hour, etc.

Total Work
- Total work is the quantity of work needed to complete the task, often measured in units like meters of
trench, number of units excavated, etc.



Relationship Between Workforce, Work Rate, and Time
- The total work can be expressed as:

\[
\text{Work} = \text{Work Rate} \times \text{Number of Workers} \times \text{Time}
\]

- Alternatively, work rate per individual can be derived, and then scaled according to workforce size.

Understanding these concepts allows us to compare different scenarios involving varying workforce sizes
and time durations.

Step-by-Step Solution Approach

Let's now proceed with a systematic method to solve this problem.

Step 1: Determine the Total Work in Terms of the Trench Length

Given:
- 15 men
- 8 days
- Trench length: 240 meters

Assuming the work is proportional to the length of the trench, the total work (W) can be considered as the
work required to dig 240 meters.

Step 2: Calculate the Work Rate per Man per Day

Total work done by 15 men in 8 days:

\[
W = \text{Number of men} \times \text{Days} \times \text{Work rate per man per day}
\]

Let \( r \) be the work rate per man per day (in meters/day).

Thus:



\[
W = 15 \times 8 \times r
\]

But since the total work corresponds to digging 240 meters:

\[
240 = 15 \times 8 \times r
\]

Solving for \( r \):

\[
r = \frac{240}{15 \times 8} = \frac{240}{120} = 2 \text{ meters/day}
\]

This means each man digs 2 meters per day.

Step 3: Calculate the Time for 18 Men to Complete the Same Work

Now, with 18 men working at the same rate:

- Total work remains \( W = 240 \) meters.
- Work rate for 18 men per day:

\[
\text{Total daily work} = 18 \times r = 18 \times 2 = 36 \text{ meters/day}
\]

- Number of days \( D \):

\[
D = \frac{\text{Total work}}{\text{Daily work rate}} = \frac{240}{36} = \frac{20}{3} \approx 6.67 \text{
days}
\]

This is approximately 6 days and 16 hours (since \( 0.67 \times 24 \approx 16 \) hours).



Step 4: Find How Many Days Less 18 Men Would Take

- The original time taken by 15 men: 8 days
- Time taken by 18 men: approximately 6.67 days

Difference:

\[
8 - 6.67 = 1.33 \text{ days}
\]

Expressed in days and hours, approximately 1 day and 8 hours less.

Final Answer and Interpretation

It would take approximately 1 day and 8 hours less for 18 men to complete the trench compared to 15 men.

This calculation highlights how increasing workforce size reduces the time required to complete a task,
assuming the work rate per worker remains constant.

Additional Insights and Practical Considerations

Assumptions in the Calculation
- The work rate per man is constant regardless of the workforce size.
- There are no diminishing returns or efficiencies gained with more workers.
- The terrain and trench specifications remain unchanged.
- The work is evenly distributed among workers.

Implications for Project Planning
Understanding these relationships helps project managers optimize labor allocation, estimate project
durations accurately, and manage resources effectively.



Summary of Key Points
- Total work is proportional to the length of the trench.
- Work rate per worker can be calculated based on initial data.
- Increasing the workforce reduces the time proportionally, assuming constant work rate.
- In this scenario, adding 3 workers (from 15 to 18) reduces the work time by approximately 1 day and 8
hours.

Conclusion

The problem of determining how many days less 18 men would take to dig the same trench as 15 men
involves fundamental principles of work, rate, and time. By calculating the work rate per worker and
applying proportional reasoning, we found that 18 men could complete the trench in about 6.67 days,
saving approximately 1 day and 8 hours compared to 8 days taken by 15 men. Such mathematical reasoning
is invaluable in real-world contexts, enabling efficient resource utilization and accurate project scheduling.

In summary:

- Work rate per man: 2 meters/day
- Time for 18 men: approximately 6.67 days
- Time saved: approximately 1.33 days (or 1 day and 8 hours)

Understanding these calculations equips professionals and students alike with essential skills to approach
similar work and time optimization problems confidently.

Frequently Asked Questions

If 15 men take 8 days to dig a 240-meter-long trench, how long will 18
men take to complete the same trench?
It would take 6.67 days (approximately 6 days and 16 hours) for 18 men to dig the trench.

What is the key concept used to solve the problem of how many days 18
men will take compared to 15 men?
The key concept is man-days or work proportionality, which assumes that the total work remains constant
and is divided among workers and days.



How do you calculate the total work done in man-days in this problem?
Total work = number of men × number of days = 15 men × 8 days = 120 man-days.

Using the total work, how many days will 18 men take to complete the
trench?
Number of days = total work ÷ number of men = 120 man-days ÷ 18 men ≈ 6.67 days.

How much less time will it take 18 men compared to 15 men?
It will take approximately 1.33 days less (8 days – 6.67 days) for 18 men to complete the trench.

Can the assumption of constant work per man-day be applied in real-life
trench digging scenarios?
While useful for calculations, real-life factors like soil type, worker efficiency, and tools can affect actual
time, so the assumption is an approximation.

Additional Resources
It Would Take 15 Men 8 Days To Dig A Trench 240 M Long Find How Many Days Less It Would Take 18
Men To — this intriguing problem, rooted in basic work and time calculations, offers a classic example of
how proportional reasoning and understanding of work rates can be applied to real-world scenarios.
Whether you're a student brushing up on your math skills or a professional analyzing resource allocation,
this problem provides valuable insights into the relationships between workforce, time, and productivity.
In this comprehensive guide, we'll break down the problem step-by-step, explore relevant formulas, and
demonstrate how to arrive at the solution with clarity and confidence.

---

Understanding the Problem

At its core, the problem is about work, which can be broken down into the relationship between the
number of workers, the time they work, and the total work done. Here's what the problem states:

- 15 men take 8 days to dig a trench that is 240 meters long.
- The question asks: How many days less would it take 18 men to complete the same task?

This problem is a classic example of inverse proportionality, where the total work remains constant, but the
number of workers and the time taken are variables.



---

Breaking Down the Key Concepts

Before diving into calculations, let's clarify some fundamental concepts:

Work as a Product of Workforce and Time

The total work (W) can be expressed as:

\[ W = \text{Number of Men} \times \text{Number of Days} \times \text{Work Rate per Man} \]

However, since the work rate per man is constant (assuming uniform efficiency), we can simplify the
calculations by focusing on the work done per man per day.

Work Rate

The work rate per man is the amount of work one man can complete in one day. If the total work is
known, and the workforce and days are known, the work rate can be calculated.

Proportionality

- When more men work, the time taken decreases proportionally.
- When fewer men work, the time increases proportionally.

---

Step-by-Step Solution Approach

Let's approach this problem systematically:

1. Determine the total work in terms of meters of trench.
2. Calculate the work rate per man per day based on the initial data.
3. Calculate how many days 18 men would take to complete the same work.
4. Find the difference in days between the two scenarios.

---

Step 1: Establish the Total Work

Since the total work is digging a 240-meter trench, we can consider the total work as:

\[ W = 240\, \text{meters} \]



The work done by 15 men in 8 days equals this total.

---

Step 2: Find the Total Work Done (in man-days)

The total work in terms of man-days is:

\[ \text{Total Man-Days} = \text{Number of Men} \times \text{Number of Days} = 15 \times 8 = 120\,
\text{man-days} \]

This means that 120 man-days are required to complete a 240-meter trench.

Note: Since the work is directly proportional to the length of the trench, and assuming uniform digging
rate, this approach is valid.

---

Step 3: Determine the Work Rate per Man per Day

The work rate per man per day can be expressed as:

\[ \text{Work per Man per Day} = \frac{\text{Total Work}}{\text{Total Man-Days}} = \frac{240\,
\text{meters}}{120\, \text{man-days}} = 2\, \text{meters per man-day} \]

Thus, each man digs 2 meters of trench per day.

---

Step 4: Calculate the Time Taken by 18 Men

Now, with 18 men working, the total daily work output is:

\[ \text{Daily Work} = 18 \times 2 = 36\, \text{meters per day} \]

To complete the same 240-meter trench:

\[ \text{Number of Days} = \frac{\text{Total Work}}{\text{Daily Work}} = \frac{240}{36} \approx 6.67\,
\text{days} \]

Rounding to two decimal places, it takes approximately 6.67 days, or 6 days and 16 hours (since 0.67 of a day
is about 16 hours).



---

Step 5: Find How Many Days Less It Would Take

Originally, 15 men took 8 days. Now, 18 men take approximately 6.67 days.

The difference in days:

\[ 8 - 6.67 = 1.33\, \text{days} \]

Or approximately 1 day and 8 hours.

---

Final Answer

It would take approximately 1 day and 8 hours less for 18 men to dig the same 240-meter trench compared
to 15 men.

---

Additional Insights and Considerations

While the calculation above provides a clear answer, it's worthwhile to explore some additional points:

Assumptions Made

- Uniform Work Rate: All men work at the same rate, and efficiency remains constant.
- Constant Conditions: No breaks, weather changes, or other factors affect work output.
- Linear Relationship: The total work scales directly with the number of men and the days worked.

Real-World Applications

Understanding such work calculations is useful in various fields:

- Construction project planning
- Workforce management
- Resource optimization
- Cost estimation

Variations of the Problem

If, for example, the trench length changed or the workforce varied, the same proportional reasoning could



be applied to estimate time or workforce needs.

---

Summary

In this detailed analysis, we've demonstrated how to approach a work-rate problem involving digging a
trench:

- Calculated total work in man-days.
- Determined individual work rate.
- Estimated time for a different workforce.
- Found the difference in days taken.

Such problems highlight the power of proportional reasoning and the importance of breaking down
complex tasks into manageable calculations. Whether you're tackling similar puzzles or applying these
principles in real-world scenarios, the logic remains fundamentally the same: understanding how
workforce and time interact to complete a task efficiently.

---

Conclusion

The problem "It would take 15 men 8 days to dig a trench 240 meters long. Find how many days less it
would take 18 men to do the same" is a classic example of applying work and time principles. By
understanding the relationships between workforce, work rate, and time, we can derive solutions with
clarity and precision. The key takeaway is that increasing the workforce reduces the time needed
proportionally, allowing for effective planning and resource allocation. Armed with these insights, you're
now better equipped to approach similar problems with confidence and analytical rigor.
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