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Understanding whether a set of lengths can form a right triangle is a fundamental concept
in geometry. When given specific side lengths, such as 1 and 0.698, the key question is: do
these lengths satisfy the conditions necessary to create a right-angled triangle? This
article provides a comprehensive guide to determining whether given lengths can form a
right triangle, focusing on the specific case of the lengths 1 and 0.698, along with general
principles, formulas, and step-by-step instructions. Whether you're a student, teacher, or
math enthusiast, this detailed explanation aims to clarify the process and enhance your
geometric problem-solving skills.

---

Understanding Right Triangles

What Is a Right Triangle?
A right triangle is a triangle that has one angle measuring exactly 90 degrees. This right
angle creates specific relationships between the lengths of the sides, known as the legs
and the hypotenuse.

- Legs: The two sides that form the right angle.
- Hypotenuse: The longest side, opposite the right angle.

The Pythagorean Theorem
The Pythagorean theorem is the fundamental rule for right triangles. It states:

\[ a^2 + b^2 = c^2 \]

where:
- \( a \) and \( b \) are the lengths of the legs,
- \( c \) is the length of the hypotenuse.

Using this theorem, you can verify if three given lengths can form a right triangle.

---



Analyzing the Given Lengths: 1 and 0.698

What Are We Trying to Find?
Given the two lengths 1 and 0.698, the questions are:
- Can these lengths be the legs of a right triangle?
- Could they be the hypotenuse and one leg?
- Is there a third length that, together with these two, forms a right triangle?

Possible Scenarios
- Both lengths are legs: does \( 1^2 + 0.698^2 \) equal a perfect square?
- One length is hypotenuse: is the hypotenuse longer than both legs?
- Neither: perhaps these lengths cannot form a right triangle.

---

Step-by-Step Process to Determine if the Lengths
Form a Right Triangle

1. Assume Both Lengths are Legs
Calculate the hypotenuse length if these are the two legs:

\[ c = \sqrt{a^2 + b^2} \]

with:
- \( a = 1 \)
- \( b = 0.698 \)

Calculation:
\[ c = \sqrt{(1)^2 + (0.698)^2} \]
\[ c = \sqrt{1 + 0.487204} \]
\[ c = \sqrt{1.487204} \]
\[ c \approx 1.219 \]

Conclusion:
If the third side is approximately 1.219, then the lengths 1 and 0.698 can be legs of a right
triangle with hypotenuse about 1.219.

---



2. Check if the Lengths Could Be the Hypotenuse and a
Leg
Suppose the longer length is the hypotenuse:

- Is 1 the hypotenuse?
- Is 0.698 the hypotenuse?

Since 1 > 0.698, test if the hypotenuse is 1, with the other leg being 0.698:

\[ a = 0.698 \]
\[ c = 1 \]

Calculate the other leg:

\[ b = \sqrt{c^2 - a^2} \]
\[ b = \sqrt{1^2 - 0.698^2} \]
\[ b = \sqrt{1 - 0.487204} \]
\[ b = \sqrt{0.512796} \]
\[ b \approx 0.716 \]

Conclusion:
If the hypotenuse is 1 and the other side is approximately 0.716, then the lengths 1 and
0.698 can be part of a right triangle if the third side is about 0.716.

---

3. Verify the Triangle Inequality Theorem
Any triangle must satisfy the triangle inequality:

- The sum of any two sides must be greater than the third.

For example:
- \( 1 + 0.698 > c \)
- \( 1 + c > 0.698 \)
- \( 0.698 + c > 1 \)

Using the previous calculation \( c \approx 1.219 \):

- \( 1 + 0.698 = 1.698 \)
- Is \( 1.698 > 1.219 \)? Yes.

Check other inequalities:
- \( 1 + 1.219 = 2.219 > 0.698 \) ✓
- \( 0.698 + 1.219 = 1.917 > 1 \) ✓

All inequalities hold, confirming the possibility of forming a triangle with these lengths.

---



General Guidelines for Determining if Lengths
Form a Right Triangle

Using the Pythagorean Theorem
- Identify which length could be the hypotenuse (the longest side).
- Check if the sum of the squares of the other two lengths equals the square of the
hypotenuse.
- If equality holds, the lengths form a right triangle.

Triangle Inequality Theorem
- For any three side lengths \( a \), \( b \), and \( c \):
- \( a + b > c \)
- \( a + c > b \)
- \( b + c > a \)
- All must be satisfied for a valid triangle.

Practical Steps
1. Order the lengths: arrange in descending order.
2. Test for Pythagoras: check if the sum of squares of the smaller two equals the square of
the largest.
3. Verify triangle inequalities: ensure sum of any two sides exceeds the third.

---

Additional Considerations and Tips

Dealing with Non-Integer Lengths
- Use calculator or software for precise calculations.
- Round to an appropriate decimal place, ensuring accuracy.

Special Cases
- If the sum of the squares of two lengths exceeds the third, the triangle is acute.
- If less, the triangle is obtuse.
- Exact equality indicates a right triangle.



Examples for Practice
- Given lengths: 3, 4, and 5 — classic Pythagorean triple.
- Given lengths: 2, 2, and 3 — not forming a right triangle.

---

Summary and Conclusion

Determining whether specific lengths form a right triangle involves applying the
Pythagorean theorem and the triangle inequality theorem. For the lengths 1 and 0.698:

- When treated as legs, the hypotenuse is approximately 1.219.
- When considered with 1 as hypotenuse, the other side is approximately 0.716.
- The triangle inequalities are satisfied in these scenarios, indicating that it is possible to
form a right triangle with these lengths, provided the third side matches the calculated
hypotenuse or leg lengths.

By following the outlined steps, you can analyze any set of lengths to assess their potential
to form a right triangle. Remember to always identify the longest side when applying the
Pythagorean theorem and verify all triangle inequalities to ensure the validity of the
triangle.

---

Frequently Asked Questions (FAQs)

Can the lengths 1 and 0.698 alone form a right triangle?
No, because a triangle requires three sides. These two lengths can be part of a right
triangle if a third length is added, satisfying the Pythagorean theorem.

How do I know which side should be hypotenuse?
The hypotenuse is always the longest side of the triangle. When given multiple lengths,
compare their values and identify the largest as the hypotenuse candidate.

What if the calculations do not satisfy the Pythagorean
theorem?
If the sum of squares of the two shorter sides does not equal the square of the longest
side, then the lengths do not form a right triangle. They may form an acute or obtuse
triangle instead.



Are there tools or software to help with these
calculations?
Yes, graphing calculators, geometry software (like GeoGebra), and online Pythagorean
theorem calculators can assist in quick and accurate assessments.

---

In conclusion, determining whether lengths form a right triangle involves careful
calculation and understanding of the geometric principles. With the lengths 1 and 0.698, it
is clear that they can be part of a right triangle under specific conditions, mainly involving
the third side. Use the Pythagorean theorem and triangle inequalities as your primary
tools for analysis, and you'll be well-equipped to handle similar problems in geometry.

Frequently Asked Questions

Does a side length of 1.698 units help form a right
triangle with given other sides?
To determine if sides form a right triangle, check if the Pythagorean theorem holds. More
information on the other sides is needed to conclude.

What is the Pythagorean theorem, and how can it be
used with a length of 1.698?
The Pythagorean theorem states that in a right triangle, a² + b² = c². If 1.698 is one side,
compare the sum of squares of the other sides to see if it satisfies this relation.

Can a triangle with a side length of 1.698 be a right
triangle on its own?
Having only one side length of 1.698 isn't enough to determine if the triangle is right-
angled; the other side lengths are essential.

What are the steps to verify if a triangle with a side
length of 1.698 units is right-angled?
Identify the lengths of the other two sides, then check if the square of the longest side
equals the sum of the squares of the other two sides, per the Pythagorean theorem.

Is 1.698 a common hypotenuse length in right
triangles?
1.698 is a possible hypotenuse length, but without other side lengths, it's impossible to
confirm if it forms a right triangle.



How does the triangle inequality theorem relate to the
length 1.698?
The triangle inequality states that the sum of any two sides must be greater than the third.
With 1.698, ensure the other sides satisfy this condition for a valid triangle.

Can the length 1.698 be part of a right triangle with
integer sides?
It's unlikely unless the other sides are chosen specifically; 1.698 is not an integer, so it
doesn't typically form a Pythagorean triple on its own.

Are there any formulas to determine if 1.698 can be a
leg or hypotenuse in a right triangle?
Yes, using the Pythagorean theorem, you can test if 1.698 can be a leg or hypotenuse by
plugging it into the formula with assumed other side lengths.

What tools or methods can help verify if a side length of
1.698 forms a right triangle?
Use mathematical calculations with the Pythagorean theorem, or employ geometric tools
like a calculator or software to test various side combinations.

Additional Resources
INSTRUCTIONS: Do The Following Lengths Form A Right Triangle? 1, 6, 9, 8

Understanding whether specific lengths can form a right triangle is a fundamental
problem in geometry, often encountered in both academic contexts and practical
applications. In this detailed review, we will explore the principles, methods, and thought
processes necessary to determine if given lengths—specifically 1, 6, 9, and 8—can form a
right triangle. We will analyze the problem systematically, covering key concepts such as
the Pythagorean theorem, triangle inequality, and practical strategies, ensuring a
thorough comprehension of the topic.

---

Understanding the Basic Concepts: What Is a
Right Triangle?

Before delving into the specifics of the given lengths, it is essential to clarify what
constitutes a right triangle:



- Definition: A right triangle is a triangle that has one angle measuring exactly 90 degrees.
- Key Property: The side opposite the right angle is called the hypotenuse, and it is always
the longest side.
- Mathematical Characterization: The Pythagorean theorem states that in a right triangle
with legs \( a \) and \( b \), and hypotenuse \( c \):

\[
a^2 + b^2 = c^2
\]

This equation is both necessary and sufficient for confirming whether a given set of
lengths can form a right triangle when the lengths are positive real numbers.

---

Analysis of the Given Lengths: 1, 6, 9, and 8

At first glance, the problem seems to involve determining if any subset of these lengths
can form a right triangle. Since a triangle has only three sides, our initial step is to
evaluate all possible combinations of three lengths from the four given:

1. 1, 6, 9
2. 1, 6, 8
3. 1, 9, 8
4. 6, 9, 8

For each combination, we will verify two main conditions:

- Triangle Inequality: The sum of any two sides must be greater than the third.
- Right Triangle Condition: The Pythagorean theorem must hold true for the combination
when arranged so that the longest side is considered the hypotenuse.

---

Step 1: Verify Triangle Inequality for Each Combination

The triangle inequality theorem states:

\[
a + b > c
\]
\[
b + c > a
\]
\[
a + c > b
\]



where \( c \) is the longest side in each combination.

Combination 1: 1, 6, 9

- Longest side: 9
- Check: 1 + 6 = 7, which is not greater than 9
- Conclusion: These lengths cannot form any triangle, let alone a right triangle.

Combination 2: 1, 6, 8

- Longest side: 8
- Check: 1 + 6 = 7, which is not greater than 8
- Conclusion: No triangle can be formed.

Combination 3: 1, 9, 8

- Longest side: 9
- Check: 1 + 8 = 9, which equals the third side, not greater.
- Conclusion: These lengths cannot form a triangle.

Combination 4: 6, 9, 8

- Longest side: 9
- Check: 6 + 8 = 14, which greater than 9
- Also, 6 + 9 = 15 > 8, and 8 + 9 = 17 > 6
- Conclusion: These lengths can form a triangle.

Summary: Only the combination 6, 8, 9 can form a valid triangle. The rest are invalid due
to failing the triangle inequality.

---

Step 2: Determine if the Triangle with Sides 6, 8, and 9
is a Right Triangle

Since only the 6, 8, and 9 combination can form a triangle, the next step is to verify
whether this triangle can be right-angled.

- Identify the Hypotenuse: The longest side is 9.
- Test Pythagorean Theorem:

\[
a^2 + b^2 = c^2
\]

where \( c = 9 \), \( a = 6 \), \( b = 8 \).

Calculate:



\[
6^2 + 8^2 = 36 + 64 = 100
\]
\[
9^2 = 81
\]

Since \( 36 + 64 = 100 \neq 81 \), the Pythagorean theorem does not hold.

Conclusion: The side lengths 6, 8, and 9 do not form a right triangle.

---

General Approach to Testing for Right Triangles

Beyond specific lengths, it's valuable to understand the general process of determining
whether any triplet of lengths can form a right triangle:

1. Arrange the lengths so that the largest side is considered the hypotenuse.
2. Apply the Pythagorean theorem:

- If \( a^2 + b^2 = c^2 \), where \( c \) is the largest length, then the triangle is right-
angled.
- If \( a^2 + b^2 > c^2 \), then the triangle is acute.
- If \( a^2 + b^2 < c^2 \), then the triangle is obtuse.
3. Verify triangle inequality first to ensure the sides can form a triangle.

---

Additional Considerations and Practical
Applications

1. Understanding the Limitations of Lengths

Given only a set of lengths, the process is primarily mathematical. However, in real-world
scenarios, such as construction or design, precise measurements and tools are used to
verify these properties physically.

2. Using Coordinate Geometry

In more complex cases, coordinate geometry can be employed:

- Assign coordinate points to the endpoints of the segments.
- Use distance formulas to verify side lengths.
- Check for right angles via dot products.



3. Applications of Right Triangle Determination

- Construction and Engineering: Ensuring structures are properly aligned.
- Navigation and Surveying: Calculating distances and angles.
- Trigonometry: Foundation for sine, cosine, and tangent functions.

---

Conclusion: Can Lengths 1, 6, 9, and 8 Form a
Right Triangle?

Based on a comprehensive analysis:

- From the four lengths, only the triplet 6, 8, and 9 can form a valid triangle.
- However, this triplet does not satisfy the Pythagorean theorem; thus, it cannot be a right
triangle.
- The other combinations fail the triangle inequality and are invalid as triangles.

Final Verdict: None of the combinations of the lengths 1, 6, 9, and 8 form a right triangle.

---

Additional Tips for Students and Enthusiasts

- Always verify the triangle inequality before applying the Pythagorean theorem.
- Remember that the hypotenuse is always the longest side.
- Use a calculator for precise squares and sums, especially with larger numbers.
- Visualize the problem with sketches for better understanding.

---

References and Further Reading

- Geometry by J. B. Fraleigh
- Elementary Geometry by H. S. M. Coxeter
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- Mathisfun.com – Pythagorean theorem explanation and practice

---

In summary, determining if given lengths can form a right triangle involves verifying the
triangle inequality and the Pythagorean theorem. For the specific lengths 1, 6, 9, and 8,
only one triplet (6, 8, 9) qualifies as a triangle, but it does not satisfy the right triangle
condition. Therefore, these lengths do not form a right triangle, illustrating the



importance of systematic analysis in geometric problem-solving.
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