Armer Brown Harvested 245 Oranges . He
Packed Them Into Bags Holding 20, 10
And 5 Oranges If He Used

Armer Brown Harvested 245 Oranges . He Packed Them Into Bags Holding 20, 10
And 5 Oranges If He Used is a scenario that highlights efficient packing
methods and mathematical problem-solving skills. In this article, we will
explore how Armer Brown managed to pack exactly 245 oranges into bags of
varying sizes—20, 10, and 5 oranges each-by employing strategic calculations
and logical reasoning. This case study not only demonstrates practical
applications of division and multiplication but also provides insights into
problem-solving techniques relevant for students, farmers, and anyone
interested in efficient resource management.

Understanding the Problem

Breaking Down the Scenario

Armer Brown harvested a total of 245 oranges, which he needed to pack into
bags of three different sizes:

e Bags holding 20 oranges
e Bags holding 10 oranges

e Bags holding 5 oranges

The goal is to determine how many bags of each size Armer used to pack all
245 oranges exactly, without any leftover oranges.

Key Constraints and Assumptions

To solve this problem efficiently, certain assumptions are made:
e ALl oranges are packed entirely into these bags without leftovers.
e The number of bags for each size is a whole number (integer).

e Armer used some combination of 20, 10, and 5 orange bags to reach a
total of 245 oranges.



Mathematical Approach to Packing Oranges

Setting Up Equations

Let:
e X = number of 20-orange bags
e y = number of 10-orange bags
e z = number of 5-orange bags

The total oranges packed must equal 245:
\[ 20x + 10y + 5z = 245 \]

Our task is to find non-negative integers x, y, and z that satisfy this
equation.

Simplifying the Equation
Divide the entire equation by 5 to simplify:

\[ 4x + 2y + z = 49 \]
This simplified form makes it easier to analyze possible combinations.

Solving the Equation: Finding Valid
Combinations

Method 1: Systematic Trial and Error

We can iterate through possible values of x and y, then determine z
accordingly:

\[ z =49 - 4x - 2y \]

Since z must be a non-negative integer:
\[ z \geq 0 \]

which implies:

\[ 49 - 4x - 2y \geq 0 \]

or

\[ 2y \leq 49 - 4x \]

and

\[ v \leq \frac{49 - 4x}{2} \1

Also, y must be a non-negative integer, so:

\[ y \geq 0 \]

and

\[ vy \leg \left\lfloor \frac{49 - 4x}{2} \right\rfloor \]



Similarly, x must be such that:
\[ 4x \leq 49 \]

which implies:

\[ x \leq 12 \]

since X 1s non-negative:

\[ 0 \leq x \leq 12 \]

Now, let's examine possible x values:

Case x=0:

\[ vy \leg \frac{49 - 0}{2} = 24.5 \Rightarrow y \leq 24 \]
for each y in 0 to 24:

\[ z =49 - 4(0) - 2y = 49 - 2y \]

z is non-negative if:

\[ 49 - 2y \geq 0 \Rightarrow y \leq 24.5 \]

which aligns with previous bounds.

For example:
- y=0: z=49
- y=24: z=49 - 48=1

Similarly, we can list all integer y from 0 to 24, with corresponding z
values.

Case x=1:

\[ vy \leq \frac{49 - 4(1)}{2} = \frac{45}{2} = 22.5 \Rightarrow y \leq 22 \]
- y=0: z=49 - 4 - 0=45

- y=22: z=49 - 4 - 44=]1

And so on, for each value of x from 0 to 12, we can generate the possible (x,
y, z) combinations.

Sample Valid Combinations

Let's identify some specific solutions:

1. Using primarily 20-orange bags:

- x=12:

\[ 4(12) = 48 \]

\[ 49 - 48 =1 \]

\[ 2y + z =1 \]

Since z = 0, y must satisfy:

\[ z=1 - 2y \]

For z=0:

\[ 1 - 2y \geq 0 \Rightarrow y \leq 0.5 \]
So y=0:

\[ z=1 \]

Solution: x=12, y=0, z=1

Total oranges:

\[ 2012 + 100 + 51 = 240 + 0 + 5=245 \]



All oranges are packed exactly.

2. Using a mix of bags:
For x=10:

\[ 4(10)=40 \]

\[ 49 - 40=9 \]

\[ 2y + z=9 \]

y can be 0 to 4:

- y=0: z=9

- y=1: z=9 - 2=7
- y=2: z=9 - 4=5
- y=3: z=9 - 6=3
- y=4: z=9 - 8=1

- y=0,z=9: \( 2010 + 59=200+45=245 \)

- y=1,z=7: \( 200+70=270 \) (exceeds total, discard)
- y=2,z=5: \(200+25=225\) (less than total, discard)
- y=3,z=3: \(200+15=215\) (less than total, discard)
- y=4,z=1: \(200+5=205\) (less than total, discard)

Only the first combination (y=0,z=9) sums to 245 oranges with x=10.

3. Using fewer large bags but more smaller ones:
For x=0:

\[ 4(0)=0 \]

\[ 49 - 0=49 \]

\[ 2y + z=49 \]

y can be 0 to 24:

- y=0: z=49

y=1: z=49 - 2=47

y=24: z=49 - 48=1
For y=24:
\[ z=1 \]

Total oranges:
\[ 1024 + 51=240+5=245 \]

This demonstrates multiple ways to pack the oranges using different
combinations of bag sizes.

Optimal Packing Strategies and Practical
Applications

Minimizing the Number of Bags

One common goal in packing is to minimize the total number of bags used.

To



achieve this, prioritize larger bags:
- Use as many 20-orange bags as possible.
- Fill remaining oranges with 10- and 5-orange bags.

For instance:
- Use 12 bags of 20 oranges (240 oranges), leaving 5 oranges.
- Pack the remaining 5 oranges into one 5-orange bag.

Total bags used: 13 (12 of 20 oranges + 1 of 5 oranges).

Maximizing Bag Efficiency

Alternatively, if minimizing the number of bags isn't the goal, distributing
oranges among smaller bags can be advantageous for easier handling or other
logistical considerations.

Real-World Implications and Applications

Farmers and Harvesting Operations

Efficient packing methods like those demonstrated by Armer Brown are vital
for farmers and distributors who need to transport large quantities of
produce. Understanding how to combine different bag sizes optimally ensures
minimal waste, reduces transportation costs, and simplifies inventory
management.

Educational Value in Mathematics

This problem exemplifies practical applications of algebra, number theory,
and problem-solving strategies. Teachers can use such scenarios to help
students develop skills in equation solving, understanding divisibility, and
logical reasoning.

Logistics and Supply Chain Management

Beyond farming, this type of problem-solving is relevant in logistics where
materials are packed into containers of various sizes. Optimizing packing
arrangements can lead

Frequently Asked Questions

How many bags did Armer Brown use to pack 245



oranges?

Armer Brown used a total of 16 bags to pack 245 oranges, combining bags
holding 20, 10, and 5 oranges.

What is the most efficient combination of bags Armer
Brown could have used to pack all 245 oranges?

The most efficient way is to use 12 bags of 20 oranges, 1 bag of 10 oranges,
and 3 bags of 5 oranges, totaling 245 oranges.

Did Armer Brown use any bags holding only 5 oranges
to pack his oranges?

Yes, he used bags holding 5 oranges as part of the packing arrangement to
reach the total of 245 oranges.

Can 245 oranges be divided into only bags of 20
oranges?

No, because 245 divided by 20 leaves a remainder; additional bags of 10 and 5
oranges are needed to pack all oranges.

What is the minimum number of bags Armer Brown
needed to pack all 245 oranges?

The minimum number of bags is 16, using a combination of 12 bags of 20, 1 bag
of 10, and 3 bags of 5 oranges.

How many oranges are packed in the bags holding 10
oranges?

There is only 1 bag holding 10 oranges in the packing arrangement.

What is the total number of oranges in all the bags
holding 20 oranges?

There are 12 bags holding 20 oranges each, totaling 240 oranges.

Is it possible to pack all 245 oranges using only
bags holding 20 and 5 oranges?

No, because 245 cannot be expressed as a combination of only 20 and 5, so a
bag of 10 oranges is also needed.



How does the packing strategy ensure all 245 oranges
are packed efficiently?

By maximizing the use of larger bags (20 oranges) and filling the remaining
oranges with smaller bags (10 and 5), Armer Brown minimizes the total number
of bags used.

Additional Resources

Armer Brown Harvested 245 Oranges: A Deep Dive into Packing Strategies and
Efficiency

Harvesting a large quantity of oranges is a significant milestone for any
citrus farmer, and Armer Brown’s recent achievement of harvesting 245 oranges
presents an excellent case study in efficient packing, resource management,
and logistical planning. This detailed review explores the entire
process—from harvesting to packing—examining how Armer utilized different bag
sizes (holding 20, 10, and 5 oranges) to optimize transportation, storage,
and sale. We will analyze the mathematical breakdown of how many bags of each
size he used, the implications for operational efficiency, and lessons that
can be applied to similar agricultural endeavors.

Understanding the Context: The Significance of
Harvesting 245 Oranges

Harvesting 245 oranges is not only a testament to the productive capacity of
Armer Brown’s orchard but also an opportunity to analyze packing strategies
that maximize space, minimize waste, and streamline distribution. Oranges,
being a perishable commodity, require careful handling to ensure freshness
and quality from orchard to consumer.

Key factors influencing the packing process include:

- Quantity of oranges harvested (245 in this case)

- Size and weight of individual oranges (which can vary but generally average
around 150-200 grams)

- Available packing containers (bags holding 20, 10, and 5 oranges)

- Transportation logistics and storage constraints

- Market demand and pricing considerations

Understanding these elements allows for an optimized approach that balances
operational efficiency with economic returns.



Analyzing the Packing Strategy: Bag Sizes and
Utilization

Armer Brown’s packing strategy involves categorizing oranges into bags of
three different sizes:

- Large bags: Holding 20 oranges
- Medium bags: Holding 10 oranges
- Small bags: Holding 5 oranges

This tiered approach offers flexibility, allowing Armer to adapt to various
transport and display needs, as well as manage inventory effectively.

Why Different Bag Sizes?

The use of multiple bag sizes allows for:

- Efficient space utilization in transport containers

- Ease of handling during packing, stacking, and distribution

- Meeting different market or retail needs, such as bulk orders or smaller
retail packages

- Reducing waste by minimizing unused space in bags

Goal of the Distribution
The primary objective is to pack all 245 oranges into a combination of these
bags with minimal leftover oranges and optimal resource utilization. The

problem becomes a classic optimization challenge: determining how many of
each size bag Armer used.

Mathematical Breakdown of Packing: How Many
Bags of Each Size Were Used?

Given the total oranges (245), the question becomes: What combination of bags
holding 20, 10, and 5 oranges yields exactly 245 oranges?

This problem can be approached through a simple algebraic system:

Let:

- X = number of large bags (20 oranges)
-y = number of medium bags (10 oranges)
- z = number of small bags (5 oranges)

The total oranges packed:



20x + 10y + 5z = 245

Our task is to find non-negative integers x, y, and z that satisfy this
equation.

Step-by-Step Solution Approach

1. Express the problem as a Diophantine equation:
?9¥ + 10y + 5z = 245

2. Simplify by dividing through by 5:

§¥\+ 2y + z = 49

3. Express z in terms of x and y:

?\f 49 - 4x - 2y

4. Constraints:

-X,Y,z=0
z must be an integer = 0

5. Determine permissible x and y values:

Since z = 0O,
%9\- 4x - 2y = O
Rearranged:

4¥\+ 2y = 49

6. Iterate over possible x values:



For each x, find y satisfying:
2y = 49 - 4x

and y = 0.

Sample Calculations and Possible Combinations

Let's examine some feasible values:

- For x = 0:
4(0) + 2y =49 - 2y =49 =y = 24.5

So y can be from 0 to 24.

For y = 0:

z = 49 - 0 - 0 = 49 (valid)

For y = 24:

z = 49 - 0 - 48 =1 (valid)

- For x = 1:

45}) +2y =49 -4 +2y =49 - 2y =45 -y < 22.5

y from 0 to 22.

For y = 0:
z =49 - 4 - 0 =45

For y=22:



z =49 - 4 - 44 =1
- For x = 2:
8 +2y =49 - 2y =41 - y =< 20.5

y from 0 to 20.

For y=0:
?f§9 - 8 - 0=41
For y=20:
?f§9 - 8 - 40=1

This pattern continues, with decreasing maximum y as X increases.

Practical Example: Selecting a Suitable Combination

Suppose Armer Brown wants to minimize the number of small bags (z), as they
are more time-consuming to pack and handle. He may choose a combination like:

- x = 12 (large bags):
4(12) + 2y =49 - 48 + 2y =49 -2y = 1>y = 0.5

AN

Since y must be an integer = 0, y=0.

Now, calculate z:
zZ =49 - 4(12) - 2(0) = 49 - 48 - 0=1

This combination uses:



- 12 large bags (20 oranges each) = 240 oranges
- 0 medium bags
- 1 small bag (5 oranges)

Total oranges:
12x20 + 0x10 + 1x5 = 240 + 0 + 5 = 245 oranges

Perfectly matches the total harvest.
Summary:
| Bag Size | Number of Bags | Oranges per Bag | Total Oranges |

| Large (20) | 1
| Medium (10) |
| Small (5) | 1
| Total | 13 | | 245 |

Implications of Packing Choices

This combination demonstrates an efficient way to pack all oranges with
minimal small bags. The choice of 12 large bags and 1 small bag minimizes
handling time and potentially reduces costs.

Advantages of such packing:

- Cost efficiency: Larger bags typically cost less per orange, reducing
overall packaging expenses.

- Ease of transport: Fewer bags mean less time spent packing, stacking, and
unloading.

- Market flexibility: Different bag sizes can cater to various retail or
wholesale demands.

Potential trade-offs:

- Space constraints: Larger bags occupy more space, requiring well-planned
stacking.

- Handling complexity: Larger bags might be more cumbersome to carry,
especially if they are heavy.



Operational Considerations for Armer Brown

Beyond mathematical optimization, practical aspects influence packing
decisions:

Handling and Labor Efficiency
- Using predominantly large bags reduces the number of bags to handle.
- Smaller bags, although more flexible, increase packing time and labor.

Storage and Transportation
- Larger bags are more suitable for bulk transport.
- Smaller bags can be used for retail displays or smaller orders.

Preservation and Freshness
- Proper packing ensures oranges are protected from damage.
- Efficient packing reduces bruising and spoilage during transit.

Cost Analysis

- Bag costs vary depending on size and material.

- Cost-benefit analysis should consider bag price, handling time, and
transportation expenses.

Market and Business Impacts

The way Armer Brown packs his oranges influences not only logistics but also
sales and profit margins:

- Branding and presentation: Smaller bags are ideal for retail displays,
enhancing visual appeal.
- Pricing strategies: Different bag sizes allow for diversified pricing
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