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Martin Has A Board That Is 4 3/4 Ft Long. If He Cuts It Into Pieces That Are 2/8 Of A Foot
Long, How much of the board will he have after making all the cuts? This question is a common
problem involving unit conversion, division, and understanding fractions. Whether you're a student
working on a math homework or someone interested in practical applications of fractions,
understanding how to approach this problem is essential. In this article, we will explore the steps to
solve this problem, clarify key concepts, and provide tips for solving similar math challenges.

Understanding the Problem

Before jumping into calculations, it's important to interpret the problem accurately.

Key Details of the Problem

e Martin's original board length: 4 3/4 feet

e Length of each piece he cuts: 2/8 of a foot

The question asks: after cutting the entire board into these small pieces, how many pieces will
Martin have, and is there any leftover?

Converting Mixed Numbers to Improper Fractions

A crucial step in solving this problem is to work with consistent units and formats. Since the length
of the board is given as a mixed number (4 3/4), and the length of each piece as a fraction (2/8),
converting to improper fractions makes calculations easier.

Converting 4 3/4 Feet to an Improper Fraction

To convert 4 3/4 to an improper fraction:
1. Multiply the whole number by the denominator: 4 x 4 = 16
2. Add the numerator: 16 + 3 = 19

3. Write the result over the original denominator: 19/4

Thus, 4 3/4 = 19/4 feet.



Expressing 2/8 as a Simplified Fraction
The length of each piece is 2/8 foot, which can be simplified:

- Divide numerator and denominator by 2: 2 +2=1,8 +2 =4
- So, 2/8 simplifies to 1/4 foot.

Therefore, each piece is 1/4 foot long.

Calculating the Number of Pieces

Now that both measurements are in improper fractions, we can determine how many pieces Martin
can cut from his board.

Using Division to Find the Number of Pieces

The total length of the board (19/4 feet) divided by the length of each piece (1/4 foot) gives the total
number of pieces:

Number of pieces = (Total length) + (Length of each piece)
= (19/4) =+ (1/4)

Dividing fractions involves multiplying the first fraction by the reciprocal of the second:
= (19/4) x (4/1)
Multiplying the numerators and denominators:

=(19x4)/(4x1)
=76/4

Simplify the fraction:
76 +4 =19

Result: Martin can cut 19 pieces from his board.

Checking for Remaining Material

Since the division results in a whole number, it means Martin will use up the entire length of the
board with no leftover.

- Total length used: 19 x (1/4) = 19/4 = 4 3/4 feet, which matches the original length.
- No material remains after the cuts.



Summary of the Solution

To summarize:

- Convert mixed numbers and fractions to improper fractions.

- Simplify fractions where possible.

- Divide total length by the length of each piece using fraction division.
- The result indicates how many pieces can be cut without leftover.

In this case, Martin will have 19 pieces, each 1/4 foot long, totaling the entire 4 3/4 feet of his board.

Practical Applications and Tips for Similar Problems

Understanding how to handle fraction division and unit conversions is valuable in various real-life
scenarios, including carpentry, tailoring, or cooking.

Tips for Solving Similar Math Problems

1. Always convert mixed numbers to improper fractions: This simplifies calculations and
reduces errors.

2. Simplify fractions whenever possible: Simplified fractions make calculations easier and
clearer.

3. Use reciprocal multiplication when dividing fractions: Keep in mind that dividing by a
fraction is equivalent to multiplying by its reciprocal.

4. Check your work: Verify that total lengths match and that no leftover material remains if the
result is a whole number.

Common Mistakes to Avoid

While solving similar problems, be aware of typical errors:

¢ Not converting mixed numbers into improper fractions before calculations.
e Forgetting to simplify fractions, leading to more complex calculations.
e Incorrectly multiplying or dividing fractions, especially forgetting to invert when dividing.

e Misinterpreting units or mixing different units without proper conversion.



Conclusion

In conclusion, Martin's problem of cutting a 4 3/4-foot board into pieces that are 2/8 (or 1/4) foot
long is straightforward once the proper conversions and calculations are made. By converting mixed
numbers to improper fractions, simplifying fractions, and applying division of fractions, we find that
Martin can make exactly 19 pieces with no leftover material. This type of problem emphasizes the
importance of understanding fractions, unit conversions, and the operations involved in dividing
fractions.

Whether you're tackling homework or applying these skills in real-world projects, mastering these
steps will help you confidently solve similar problems involving fractions, units, and division.

Frequently Asked Questions

How many pieces can Martin cut from his 4 3/4 ft long board if
each piece is 2/8 ft long?

Martin can cut 9 pieces from his board because 4 3/4 ft is 4.75 ft, and dividing 4.75 ft by 0.25 ft
(which is 2/8 ft) gives 19 pieces.

What is the total length of all pieces if Martin cuts 9 pieces of
2/8 ft each from his board?

The total length is 9 x 2/8 ft = 18/8 ft = 2 1/4 ft.

Is the total length of the cut pieces equal to the original board
length?
No, the total length of the pieces (2 1/4 ft) is less than the original board length (4 3/4 ft).

How many pieces of 1/4 ft can Martin get from his 4 3/4 ft
board?

He can get 19 pieces of 1/4 ft each because 4.75 ft divided by 0.25 ft equals 19.

What is the significance of the fraction 2/8 in measuring the
pieces?

The fraction 2/8 simplifies to 1/4, meaning each piece is a quarter of a foot long.

If Martin wants to use the entire length of the board without
waste, what should be the length of each piece?

He should cut the board into pieces measuring 1/4 ft (or 0.25 ft) each, which divides 4 3/4 ft evenly.



What is the total number of cuts needed to divide the board
into the specified pieces?

To cut the board into 19 pieces, Martin would need 18 cuts.

Additional Resources

Martin's Cutting Challenge: Maximizing a 4 3/4 Foot Board into 2/8 Foot Sections

When it comes to woodworking, craftsmanship, or even DIY projects, understanding how to
efficiently measure, cut, and utilize materials is crucial. Today, we delve into a fascinating problem:
Martin has a board that measures 4 3/4 feet long, and he wants to cut it into smaller pieces that are
each 2/8 of a foot long. This scenario is not only a practical challenge but also an excellent
opportunity to explore fundamental measurement conversions, division calculations, and
optimization strategies.

In this comprehensive review, we will analyze the problem step by step, providing clarity for

beginners and experts alike, while offering insights into real-world applications, best practices, and
potential pitfalls.

Understanding the Initial Dimensions: Converting
Measurements for Clarity

Before diving into calculations, it’s essential to understand the initial measurements and how to
work with them effectively.

Breaking Down the Board’s Length: 4 3/4 Feet

The board's length is given as 4 3/4 feet. To facilitate precise calculations, converting mixed
numbers into improper fractions or decimal form is recommended.

- Mixed Number to Decimal Conversion:

- 3/4 feet = 0.75 feet

- Therefore, 4 3/4 feet =4 + 0.75 = 4.75 feet
- Mixed Number to Improper Fraction:
-43/4=(44+3)/4=(16+ 3)/4 =19/4 feet

Either method works, but decimal form simplifies division calculations.



Understanding the Size of Each Piece: 2/8 Foot

The target pieces are 2/8 of a foot long, which simplifies to:
- 2/8 = 1/4 foot
- Decimal form: 1/4 = 0.25 feet

Having these measurements in decimal form (4.75 feet for the board and 0.25 feet per piece) allows
for straightforward division to determine how many pieces Martin can obtain.

Calculating the Number of Pieces: How Many 1/4 Foot
Sections Fit into the Board?

The core of the problem is determining how many smaller pieces of 1/4 foot can be cut from the
4.75-foot-long board.

Division Setup

- Total length of the board: 4.75 feet

- Length of each piece: 0.25 feet

- Number of pieces: Total length / Length of each piece
Mathematically:

\[ \text{Number of pieces} = \frac{4.75}{0.25} \]

Performing the Calculation

- Dividing 4.75 by 0.25:

\[ \frac{4.75}{0.25} = 4.75\div 0.25\]

- To divide, multiply numerator and denominator by 100 to clear decimals:
\[ \frac{4.75 \times 100}{0.25 \times 100} = \frac{475}{25} \]

- Simplify:



\[ 475 \div 25 = 19 \]

Result: Martin can cut 19 pieces of 1/4 foot each from his 4.75-foot board.

Practical Implications and Efficiency

Knowing that Martin can obtain precisely 19 pieces offers valuable insights into planning and
resource management.

Optimizing Material Usage

- Full Utilization: Since the total length divides evenly into 1/4 foot segments, Martin can use his
entire board without waste.

- Minimal Waste: No leftover material remains after cutting 19 pieces, assuming perfect cuts and no
saw kerf (the width of the cut) losses.

- Precision in Cutting: To realize this perfect division, Martin must ensure each cut is exactly 0.25
feet long, which may require:

- Marking the board at 0.25-foot intervals
- Using precise measuring tools such as a tape measure or a square

- Employing a fine-tooth saw or cutting instrument for accuracy

Potential Challenges and Solutions

- Saw Kerf Loss: In real-world cutting, the width of the saw blade (kerf) slightly reduces the total
length of usable pieces. To compensate:

- Measure slightly longer segments to account for kerf

- Use blades with minimal kerf for maximum material efficiency

- Measurement Errors: Slight misalignments can lead to waste or uneven pieces. Solution:
- Double-check measurements before each cut

- Use clamps and guides to keep cuts straight

- Material Constraints: If the board has defects or irregularities, it might not be possible to achieve
all 19 pieces. Always inspect the material before planning cuts.



Advanced Considerations: Beyond Simple Division

While the straightforward division yields 19 pieces, real-world projects often involve additional
factors.

Adjusting for Non-Standard Piece Sizes

Suppose Martin needs slightly different lengths, or the pieces are required to be exactly 2/8 of a foot
but with allowances for saw kerf:

- Adjusting for Saw Kerf:
- If the kerf is known (e.g., 1/16 inch), subtract this from each cut to maintain precise dimensions.
- Using Flexible Measurements:

- Consider cutting slightly longer pieces and trimming after cutting to achieve uniformity.

Efficiency Strategies for Material Use

- Batch Cutting: Mark all cuts in advance to reduce errors and save time.
- Templates and Jigs: Use guides to ensure consistent lengths.

- Optimized Layouts: Arrange cuts to maximize use of the board, especially if variable lengths are
needed.

Conclusion: Practical Takeaways and Expert
Recommendations

Martin's scenario exemplifies a fundamental yet essential aspect of woodworking and material
management: efficient measurement and division.

Key insights include:
- Mathematical clarity is vital for precise cuts and resource optimization.

- Conversion to decimal or improper fractions streamlines calculations.



- Understanding saw kerf and measurement errors helps in planning for real-world imperfections.

- Careful planning and marking are critical for achieving perfect cuts and minimal waste.

Expert tips:

- Always measure twice before cutting to prevent mistakes.

- Account for saw blade width when planning cuts to avoid short or uneven pieces.

- Use quality measuring tools and straight edges for accuracy.

- When possible, plan cuts to avoid waste and maximize material utilization.

In summary, Martin's straightforward division of a 4 3/4-foot board into 1/4-foot segments yields 19
pieces, illustrating the importance of fundamental measurement skills in practical applications.

Whether you're a seasoned woodworker or a DIY enthusiast, mastering these calculations ensures
efficient use of your materials and high-quality results.
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