
Two Hoses Of Different Sizes Are Used To Fill
A Pool The Smaller Hose Can Fill The Pool In
1 Times As

Understanding the Scenario: Filling a Pool with Two
Different Hoses

Two Hoses Of Different Sizes Are Used To Fill A Pool The Smaller Hose Can Fill The Pool In
1 Times As introduces an interesting problem in fluid dynamics and practical problem-solving.
Imagine you have two hoses with different diameters, and you want to fill a swimming pool
efficiently. The smaller hose can fill the pool in a given amount of time, and the larger hose can fill it
faster. Understanding how these hoses work together involves calculating their individual flow rates,
combined flow, and the time required to fill the pool when both are used simultaneously.

This scenario is not just theoretical; it has real-world applications in landscaping, construction, and
maintenance where multiple water sources are used to expedite filling large containers. In this
article, we'll explore the concepts behind such problems, develop formulas to solve them, and
discuss practical implications.

Key Concepts in Filling a Pool with Multiple Hoses

Before diving into calculations, it's essential to grasp some fundamental concepts:

Flow Rate
- The volume of water passing through a hose per unit time, typically expressed in liters per minute
(L/min) or gallons per minute (GPM).
- The flow rate depends on the hose diameter, water pressure, and hose length.

Time to Fill
- The total duration needed to fill the pool using a specific hose, which is related inversely to the flow
rate.
- If a hose fills the pool in \( t \) minutes, then its flow rate \( R \) can be expressed as:

\[
R = \frac{V}{t}
\]

where \( V \) is the volume of the pool.



Combining Flow Rates
- When two hoses are used simultaneously, their flow rates add up:

\[
R_{total} = R_1 + R_2
\]

- The time to fill the pool with both hoses working together:

\[
T = \frac{V}{R_1 + R_2}
\]

Analyzing the Problem: The Smaller Hose's Filling Time

Let's define the variables:
- \( V \): Volume of the pool (liters or gallons).
- \( R_s \): Flow rate of the smaller hose.
- \( R_l \): Flow rate of the larger hose.
- \( t_s \): Time taken by the smaller hose to fill the pool alone.
- \( t_l \): Time taken by the larger hose to fill the pool alone.
- \( T_{both} \): Time to fill the pool using both hoses simultaneously.

According to the problem statement, the smaller hose can fill the pool in "1 Times As" — which likely
means "in 1 unit of time" or that the time taken by the smaller hose is a specific value. For clarity,
suppose the phrase indicates the smaller hose fills the pool in \( t_s \) minutes, and the larger hose
fills it faster.

If the phrase is "the smaller hose can fill the pool in 1 times as" — perhaps it indicates that the
smaller hose takes 1 time unit to fill the pool, and the larger hose fills it in less time.

Let's assume:
- Smaller Hose: fills the pool in \( t_s = 1 \) minute.
- Larger Hose: fills the pool faster, say in \( t_l \) minutes, where \( t_l < t_s \).

This assumption aligns with typical problem formats.

Note: If the phrase indicates "the smaller hose can fill the pool in 1 times as" as another hose, the
exact comparative times need clarification. For now, assuming the smaller hose's fill time is 1 unit.

---

Example Scenario:

- Smaller hose fills the pool in 1 minute.
- Larger hose fills the pool in \( t_l \) minutes.
- Both hoses are used simultaneously; determine how long it takes to fill the pool.



---

Calculating Flow Rates

- \( R_s = \frac{V}{t_s} = V / 1 = V \) units per minute.
- \( R_l = V / t_l \).

Combined Filling Time

Using both hoses:

\[
T_{both} = \frac{V}{R_s + R_l} = \frac{V}{V + V / t_l} = \frac{V}{V (1 + 1 / t_l)} = \frac{1}{1 +
1 / t_l} = \frac{t_l}{t_l + 1}
\]

This formula gives the time to fill the pool when both hoses are active.

---

Practical Applications and Real-World Calculations

Understanding these calculations helps in planning efficient water filling strategies, especially for
large pools or tanks in construction projects.

Step-by-Step Calculation Method

1. Determine the pool volume \( V \).
2. Identify the fill times for each hose individually (\( t_s \) and \( t_l \)).
3. Calculate each hose's flow rate:

\[
R_s = \frac{V}{t_s}
\]

\[
R_l = \frac{V}{t_l}
\]

4. Calculate combined flow rate:

\[
R_{total} = R_s + R_l
\]

5. Find total fill time with both hoses:



\[
T_{both} = \frac{V}{R_{total}}
\]

---

Example Calculation: Filling a Pool with Two Hoses

Suppose you have the following data:

- Pool volume \( V = 10,000 \) liters.
- Smaller hose fills the pool in 1 minute (\( t_s = 1 \) min).
- Larger hose fills the pool in 0.5 minutes (\( t_l = 0.5 \) min).

Calculations:

- \( R_s = 10,000 / 1 = 10,000 \) liters/min.
- \( R_l = 10,000 / 0.5 = 20,000 \) liters/min.
- Total flow rate:

\[
R_{total} = 10,000 + 20,000 = 30,000 \text{ liters/min}
\]
- Time to fill with both hoses:

\[
T_{both} = \frac{10,000}{30,000} \approx 0.333 \text{ minutes} \text{ or } 20 \text{ seconds}
\]

This illustrates how using both hoses significantly reduces the filling time.

Optimizing Water Filling Operations

Maximizing efficiency involves selecting hoses with appropriate diameters and water pressures to
optimize flow rates. Here are some tips:

- Use hoses with larger diameters for faster filling.
- Ensure consistent water pressure to maintain steady flow.
- Use both hoses simultaneously to reduce total fill time.
- Calculate the combined flow rate beforehand to plan the operation effectively.

Safety and Practical Considerations

- Avoid over-pressurizing hoses, which can cause damage.
- Make sure hoses are properly secured to prevent accidents.



- Monitor water pressure to maintain steady flow.
- Be aware of water source limitations to prevent pressure drops.

Conclusion: Applying Mathematical Principles to Real-
World Tasks

Using two hoses of different sizes to fill a pool involves understanding flow rates, times, and how
these variables interrelate. By calculating individual flow rates and combining them, you can
precisely determine how long it will take to fill the pool using both hoses simultaneously. This kind of
problem-solving is valuable across various industries, from construction to landscaping, where
efficient resource management is critical.

Whether you're a homeowner preparing for a backyard pool party or a construction engineer
planning large-scale water management, mastering these calculations ensures efficient and safe
operations. Remember, always consider practical constraints such as hose durability, water
pressure, and safety protocols to complement your mathematical approach.

---

Keywords: filling a pool, water flow rate, multiple hoses, fill time calculation, pool volume, fluid
dynamics, efficient water management, combined flow rate, practical water filling strategies

Frequently Asked Questions

How does the size difference between two hoses affect the
time taken to fill a pool?
Larger hoses generally have higher flow rates, allowing them to fill the pool faster than smaller
hoses. The size difference determines the rate at which water flows through each hose, affecting the
total filling time.

If the smaller hose can fill the pool in 1 hour, how long does
the larger hose take?
The time depends on the flow rate ratio between the hoses. If the larger hose has a higher flow rate,
it will take less than 1 hour; if the question provides the larger hose's filling time, you can compare
directly or use inverse proportionality to find the answer.

What is the relationship between hose diameter and flow rate?
Flow rate is proportional to the cross-sectional area of the hose, which depends on the diameter
squared. Therefore, larger diameters significantly increase flow rate, reducing the time needed to
fill the pool.



Can both hoses be used simultaneously to fill the pool faster?
Yes, using both hoses together increases the combined flow rate, which decreases the total filling
time compared to using either hose alone.

If the smaller hose fills the pool in 1 hour, how long will the
larger hose take if its flow rate is twice that of the smaller
hose?
If the larger hose has twice the flow rate, it will fill the pool in half the time, so 0.5 hours.

How do you calculate the total time to fill the pool using both
hoses simultaneously?
Add their flow rates to find the combined rate and divide the pool's volume by this combined flow
rate to get the total filling time.

What assumptions are made in calculating filling times using
hoses of different sizes?
Assumptions include constant flow rates, no water pressure variations, and that the hoses' flow rates
are directly proportional to their cross-sectional areas.

Why is it important to consider hose size when planning to fill
a large pool?
Because hose size impacts flow rate and filling time; selecting appropriately sized hoses ensures
efficient filling without unnecessary delays.

How does pressure affect the flow rate of hoses of different
sizes?
Higher water pressure increases flow rate for both hoses, but larger hoses benefit more due to their
greater capacity, further reducing filling time.

Additional Resources
Two hoses of different sizes are used to fill a pool. The smaller hose can fill the pool in 1 times as
fast as the larger hose. This scenario presents an interesting problem in understanding rates,
efficiencies, and the relationship between the sizes of hoses and their filling capacities. Whether
you're a pool owner trying to optimize your filling process or a student tackling a word problem,
understanding how to analyze such situations can be incredibly useful. In this comprehensive guide,
we'll break down the problem, explore the underlying principles, and demonstrate how to solve it
step-by-step.



---

Understanding the Problem

Let's begin by restating the problem in clear terms:

- There are two hoses of different sizes used to fill a swimming pool.
- The smaller hose can fill the pool in 1 times as long as the larger hose.

From this, we need to determine:

- The relationship between the flow rates of the two hoses.
- How the sizes of the hoses influence their filling times.
- How to calculate the combined filling time when both hoses are used together.

---

Key Concepts and Definitions

Before diving into calculations, it's essential to understand some fundamental concepts:

1. Rate of Filling

The rate at which a hose fills the pool is typically expressed as volume per unit time (e.g., gallons per
minute or liters per hour).

- If a hose fills the pool in T hours, then its filling rate is:

\[
R = \frac{\text{Pool Volume}}{T}
\]

2. Relationship between Time and Rate

- The filling time is inversely proportional to the filling rate:

\[
R = \frac{\text{Pool Volume}}{T}
\]

- If the smaller hose fills in T_small hours, and the larger hose fills in T_large hours, then:

\[
R_{small} = \frac{\text{Pool Volume}}{T_{small}}
\]

\[
R_{large} = \frac{\text{Pool Volume}}{T_{large}}
\]

3. Combining Rates



When both hoses are used together, their combined rate is:

\[
R_{total} = R_{small} + R_{large}
\]

The total filling time when both hoses are used simultaneously is:

\[
T_{total} = \frac{\text{Pool Volume}}{R_{total}}
\]

---

Interpreting the Given Information

The key statement is: "The smaller hose can fill the pool in 1 times as fast as the larger hose."

This can be interpreted as:

- The filling time of the smaller hose is 1 times the filling time of the larger hose.

However, the phrasing might seem ambiguous; it could also mean:

- The smaller hose can fill the pool in 1 hour, or
- The smaller hose's rate is 1 times that of the larger hose, or
- The smaller hose is 1 times as fast as the larger hose (meaning equal speeds).

Given typical phrasing, a common interpretation is:

"The smaller hose can fill the pool in 1 times as long as the larger hose" — that is, T_small = T_large
/ 1 = T_large.

But this seems trivial unless clarified further.

Clarification from the statement

The phrase is: "The smaller hose can fill the pool in 1 times as" — possibly "1 times as fast" or "1
times as long".

Assuming the intended meaning is:

> The smaller hose can fill the pool in 1 times as long as the larger hose.

In other words,

\[
T_{small} = T_{large} \times 1 = T_{large}
\]

which implies both hoses take the same time to fill the pool, which contradicts the idea of different



sizes.

Alternatively, it might mean:

> The smaller hose can fill the pool in 1 hour, and the larger hose takes longer.

But to proceed, let's assume the most common and logical interpretation:

---

The Most Likely Interpretation

"The smaller hose can fill the pool in 1 times as fast as the larger hose."

Meaning:

\[
T_{small} = \frac{T_{large}}{1} = T_{large}
\]

which indicates equal times, contradicting the phrase "two hoses of different sizes."

Alternatively, perhaps the intended phrase is:

"The smaller hose can fill the pool in 1 hour, and the larger hose takes T hours."

Or, more generally, the phrase might mean:

"The smaller hose can fill the pool in 1 hour, which is '1 times as fast' as the larger hose."

---

Clarifying with a Standard Assumption

Given the ambiguity, a common and logical assumption in such problems is:

The smaller hose fills the pool in 1 hour, and the larger hose fills it in T hours.

And the problem is to find the combined filling time, or the relation between the two.

Alternatively, "The smaller hose can fill the pool in 1 times as long as the larger hose" can be
rephrased as:

\[
T_{small} = T_{large} \times 1
\]

which again implies they fill at the same rate.

---



A More Precise Version: The Standard Rate Problem

Suppose the problem is:

> Two hoses of different sizes are used to fill a pool. The smaller hose can fill the pool in 1 hour. The
larger hose takes T hours to fill the pool. How do their rates compare, and what is the combined
filling time?

---

Step-by-Step Solution Approach

Step 1: Define Variables

- Let T_small = 1 hour (smaller hose)
- Let T_large = T hours (larger hose, to be determined)

Step 2: Determine Rates

- Rate of smaller hose:

\[
R_{small} = \frac{\text{Pool Volume}}{1} = \text{Pool Volume} \quad \text{(per hour)}
\]

- Rate of larger hose:

\[
R_{large} = \frac{\text{Pool Volume}}{T}
\]

Step 3: Find combined rate

When both hoses are used together:

\[
R_{total} = R_{small} + R_{large} = \text{Pool Volume} + \frac{\text{Pool Volume}}{T} =
\text{Pool Volume} \left(1 + \frac{1}{T}\right)
\]

- Combined filling time:

\[
T_{combined} = \frac{\text{Pool Volume}}{R_{total}} = \frac{\text{Pool Volume}}{\text{Pool
Volume} \left(1 + \frac{1}{T}\right)} = \frac{1}{1 + \frac{1}{T}} = \frac{T}{T + 1}
\]

---

Practical Example



Suppose:

- Small hose fills the pool in 1 hour.
- Large hose fills the pool in 3 hours (T = 3).

Then:

\[
T_{combined} = \frac{3}{3 + 1} = \frac{3}{4} = 0.75 \text{ hours}
\]

Interpretation:

- Using both hoses together, the pool fills in 0.75 hours (or 45 minutes).

Summary of key points:

- The filling rate of the small hose is 1 pool per hour.
- The filling rate of the large hose is 1/3 pool per hour.
- The combined rate is (1 + 1/3) = 4/3 pools per hour.
- The total time to fill the pool with both hoses is 3/4 hours.

---

General Formula and Insights

If:

- The small hose fills in T_small hours.
- The large hose fills in T_large hours.

then:

\[
\boxed{
T_{combined} = \frac{T_{small} \times T_{large}}{T_{small} + T_{large}}
}
\]

This is the harmonic mean of T_small and T_large, which often appears in combined rate problems.

---

Additional Considerations

Effect of Hose Size on Flow Rate

- Larger hoses generally have a higher flow rate due to larger diameter.
- The flow rate is proportional to the cross-sectional area of the hose, which relates to the square of
the radius.



Real-world Factors

- Pressure differences can affect flow rates.
- Hose material and length may influence efficiency.
- Water pressure at the source can limit maximum flow.

Practical Tips for Pool Filling

- Use both hoses simultaneously to reduce total filling time.
- Ensure hoses are securely connected to prevent leaks.
- Monitor water pressure to avoid damage or inefficiency.

---

Summary Table

| Variable | Description | Equation / Value |
|---|---|---|
| T_small | Time for smaller hose to fill pool | Known or assumed (e.g., 1 hour) |
| T_large | Time for larger hose to fill pool | To be
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