
Jeff Can Paint A Certain Room In 6
Hours, But Shawn Needs 4 Hours To
Paint The Same Room. How Long Does
Jeff Can Paint A Certain Room In 6 Hours, But Shawn Needs 4 Hours To Paint The
Same Room. How Long Does this process take if they work together? This question is a
classic example of a work rate problem often encountered in algebra and problem-solving
scenarios. Understanding how to approach such problems involves analyzing individual
work rates, combining them, and calculating the total time required when working
collaboratively. In this comprehensive guide, we will explore the principles behind work rate
problems, step-by-step solutions, and practical tips for solving similar questions efficiently.

---

Understanding Work Rate Problems

What is a Work Rate?
Work rate refers to the amount of work completed per unit of time. If a person can
complete a task in a certain number of hours, their work rate is the reciprocal of that time.
For example:
- If Jeff can paint a room in 6 hours, his work rate is 1/6 of the job per hour.
- If Shawn can paint the same room in 4 hours, his work rate is 1/4 of the job per hour.

Why Do We Use Work Rates?
Work rates simplify the process of calculating combined efforts. When multiple people work
together, their individual rates add up to determine the total rate of completing the task
collectively.

---

Step-by-Step Solution to the Painting Problem

Step 1: Define Individual Work Rates
- Jeff’s work rate: 1/6 (since he completes 1 room in 6 hours)
- Shawn’s work rate: 1/4 (since he completes 1 room in 4 hours)



Step 2: Combine the Work Rates
When Jeff and Shawn work together, their combined work rate is the sum of their individual
rates:
- Combined rate = (1/6) + (1/4)

To add these fractions, find a common denominator:
- Common denominator: 12
- (1/6) = 2/12
- (1/4) = 3/12

Therefore:
- Combined rate = 2/12 + 3/12 = 5/12

This means together, Jeff and Shawn can complete 5/12 of the room per hour.

Step 3: Calculate Total Time Needed
Total time (T) required to complete one whole room is the reciprocal of the combined rate:
- T = 1 / (5/12) = 12/5 hours

Simplify:
- T = 2.4 hours

Final Answer:
- Jeff and Shawn, working together, can paint the room in 2.4 hours, which is the same as 2
hours and 24 minutes.

---

Additional Considerations and Variations

What if the Rates Change?
If either Jeff or Shawn becomes faster or slower, their individual work rates change
accordingly, affecting the total time. Always recalculate the combined rate for accurate
results.

Multiple Workers or Tasks
This method scales well when more than two workers are involved or when multiple tasks
are being completed simultaneously. Just add their individual work rates to find the
combined rate.



Real-World Applications
- Construction projects
- Manufacturing processes
- Household chores
- Software development tasks

---

Common Mistakes to Avoid
- Forgetting to convert hours into fractions or vice versa.
- Adding times instead of rates.
- Misidentifying the total work as a sum of times rather than a sum of rates.
- Ignoring the reciprocal relationship between time and work rate.

---

Practice Problems to Master Work Rate
Calculations
1. If Alice can complete a task in 3 hours and Bob in 5 hours, how long will they take
working together?
2. A painter, Lisa, can paint a wall in 2 hours, while her assistant, Mark, can do it in 3 hours.
How long will they take to paint the wall together?
3. Three workers can complete a project in 8 hours, 10 hours, and 12 hours respectively.
What is their combined work rate, and how long will it take them working together?

---

Conclusion: Applying the Work Rate Concept
Effectively
Understanding how to calculate combined work rates is a valuable skill that extends beyond
painting tasks. Whether tackling home improvement projects, workplace assignments, or
academic problems, breaking down tasks into individual work rates simplifies complex
timing questions. Remember:
- Convert individual times to work rates by taking reciprocals.
- Add the work rates to find the combined rate.
- Calculate the total time by taking the reciprocal of the combined rate.

In the specific case of Jeff and Shawn:
- Jeff’s rate: 1/6
- Shawn’s rate: 1/4
- Together, they complete the room in 2.4 hours, showcasing the power of collaborative
effort and the importance of understanding work rate principles.



---
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Frequently Asked Questions

If Jeff can paint a room in 6 hours and Shawn in 4 hours,
how long will they take working together to paint the
same room?
They will take 2.4 hours (or 2 hours and 24 minutes) working together.

How do you calculate the combined work rate of Jeff
and Shawn?
Add their individual rates: Jeff's rate is 1/6 per hour, Shawn's is 1/4 per hour; combined rate
is (1/6 + 1/4) = 5/12 per hour.

What is the formula to find total time when two workers
paint together?
Total time = 1 / (sum of individual work rates).

If Jeff’s painting rate is 1/6 room per hour and Shawn’s
is 1/4, what is their combined rate?
Their combined rate is 5/12 room per hour.

How long does it take Jeff alone to paint half the room?
Since Jeff's rate is 1/6 per hour, it takes him 3 hours to paint half the room.

Can Shawn finish the room faster than Jeff, and why?
Yes, Shawn can finish the room in 4 hours, which is faster than Jeff's 6 hours, because he
has a higher work rate.



What is the importance of work rates in solving
painting time problems?
Work rates allow us to quantify how quickly each person can complete a task, enabling
calculation of combined work times.

How would the total time change if Shawn took 5 hours
instead of 4?
If Shawn takes 5 hours, Shawn's rate is 1/5, and combined rate becomes 1/6 + 1/5 = 11/30;
total time is 30/11 ≈ 2.73 hours.

Why is it useful to convert times into work rates when
solving joint work problems?
Converting times into work rates simplifies the addition of individual efforts and makes
calculating combined work times straightforward.

If they work together for the time calculated, how much
of the room will Jeff paint?
Jeff's contribution is (Jeff's rate) x (total time), so (1/6) x 2.4 hours = 0.4 of the room, or
40%.

Additional Resources
Jeff Can Paint A Certain Room In 6 Hours, But Shawn Needs 4 Hours To Paint The Same
Room. How Long Does It Take For Them To Paint The Room Together?

Painting a room is a task many homeowners and professionals face, often requiring efficient
planning and understanding of work rates. When multiple painters collaborate, their
combined effort can significantly reduce the total time needed. But how exactly does their
combined productivity translate into time savings? In this article, we delve into the problem
of determining how long Jeff and Shawn would take to paint a room together, given their
individual rates, and explore the mathematical principles behind such work-rate problems.

---

Understanding the Scenario: Individual Painting Rates

Before jumping into calculations, it’s essential to understand the basic facts:

- Jeff's rate: He can complete painting the room in 6 hours.
- Shawn's rate: He can complete painting the same room in 4 hours.

These rates are often expressed as "jobs per hour"—a common approach in work-rate
problems. Let’s denote:



- \( R_J \) as Jeff’s rate (rooms/hour)
- \( R_S \) as Shawn’s rate (rooms/hour)

Using the given times, these can be calculated as:

\[
R_J = \frac{1 \text{ room}}{6 \text{ hours}} = \frac{1}{6} \text{ rooms/hour}
\]
\[
R_S = \frac{1 \text{ room}}{4 \text{ hours}} = \frac{1}{4} \text{ rooms/hour}
\]

Understanding these rates is fundamental because combining their efforts involves
summing their individual rates.

---

Calculating Combined Painting Rate

When Jeff and Shawn work together, their individual work rates add up, assuming they
paint simultaneously and work at a constant pace. The combined rate \( R_{total} \) is:

\[
R_{total} = R_J + R_S
\]

Substituting the known values:

\[
R_{total} = \frac{1}{6} + \frac{1}{4}
\]

To add these fractions, find a common denominator:

\[
\frac{1}{6} = \frac{2}{12}
\]
\[
\frac{1}{4} = \frac{3}{12}
\]

Thus:

\[
R_{total} = \frac{2}{12} + \frac{3}{12} = \frac{5}{12} \text{ rooms/hour}
\]

This combined rate indicates that Jeff and Shawn, working together, can paint
\(\frac{5}{12}\) of a room per hour.

---



Determining the Total Time to Paint the Room Together

With the combined rate in hand, calculating the total time \( T \) required to complete one
room becomes straightforward:

\[
T = \frac{1 \text{ room}}{R_{total}} = \frac{1}{\frac{5}{12}} = \frac{12}{5} \text{
hours}
\]

Expressed in hours and minutes:

\[
\frac{12}{5} = 2.4 \text{ hours}
\]

Since 0.4 hours is 24 minutes (0.4 × 60):

\[
2.4 \text{ hours} = 2 \text{ hours} + 24 \text{ minutes}
\]

Therefore, Jeff and Shawn, working together, can paint the room in 2 hours and 24 minutes.

---

Deep Dive: Verifying the Calculation

It's always prudent to verify such calculations, especially in a professional context where
accuracy is critical.

Step 1: Calculate individual work done in 2 hours and 24 minutes

- Jeff's work in 2 hours 24 minutes:

\[
R_J \times T = \frac{1}{6} \times 2.4 = 0.4 \text{ rooms}
\]

- Shawn's work in 2 hours 24 minutes:

\[
R_S \times T = \frac{1}{4} \times 2.4 = 0.6 \text{ rooms}
\]

Adding these:

\[
0.4 + 0.6 = 1.0 \text{ room}
\]



This confirms that working together for 2 hours and 24 minutes completes the room
perfectly.

---

Practical Applications and Variations

While the calculations above are based on ideal, constant work rates, real-world scenarios
often involve additional factors:

- Variable work pace: Fatigue or interruptions may slow progress.
- Different skill levels: One worker might paint faster or more efficiently.
- Tool efficiency: The quality and type of tools can impact the work rate.
- Coordination: Overlapping tasks or miscommunication can affect timing.

Understanding these factors can help in planning realistic schedules and expectations.
However, the mathematical framework remains a valuable foundation for initial
estimations.

---

Extending the Problem: What If More Painters Join?

Suppose additional painters are involved. The principle remains the same: sum all
individual work rates to find the combined rate. For example, if a third painter takes 3 hours
to paint the room, their rate is:

\[
R_3 = \frac{1}{3} \text{ rooms/hour}
\]

Adding this to the previous combined rate:

\[
R_{new} = R_J + R_S + R_3 = \frac{1}{6} + \frac{1}{4} + \frac{1}{3}
\]

Expressed with common denominators:

\[
\frac{2}{12} + \frac{3}{12} + \frac{4}{12} = \frac{9}{12} = \frac{3}{4} \text{
rooms/hour}
\]

Total time:

\[
T_{new} = \frac{1}{\frac{3}{4}} = \frac{4}{3} \text{ hours} \approx 1 \text{ hour and
20 minutes}
\]



This demonstrates how additional workers can further reduce completion time, provided
their work rates are known.

---

Summary of Key Takeaways

- Work-rate problems hinge on understanding individual rates and summing them for
combined efforts.
- Jeff's rate: 1/6 rooms/hour.
- Shawn's rate: 1/4 rooms/hour.
- Combined rate: 5/12 rooms/hour.
- Time to complete together: 12/5 hours, or 2 hours and 24 minutes.

By applying fundamental principles of algebra and fractions, we can accurately estimate
how long collaborative efforts take, which is valuable in project planning, resource
allocation, and efficiency optimization.

---

Final Thoughts

Understanding work rates and how they combine is a powerful tool in both everyday tasks
and complex project management. Whether painting a single room or coordinating large-
scale construction projects, these principles help set realistic timelines and improve
efficiency. As seen in this scenario with Jeff and Shawn, collaboration can significantly cut
down the time needed, provided everyone’s work rates are well understood and properly
calculated.

In conclusion, if Jeff can paint the room in 6 hours and Shawn in 4 hours, their combined
effort allows them to complete the task in just 2 hours and 24 minutes—a testament to the
power of teamwork, guided by mathematical insight.
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