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When dealing with triangles, understanding the relationships between side lengths is
fundamental. Specifically, the question of whether two given side lengths can form a valid
triangle hinges on the Triangle Inequality Theorem. This theorem states that for any three
sides to form a triangle, the sum of any two sides must be greater than the third side. In
this article, we explore the possible and impossible scenarios when two sides of a triangle
measure 15 inches and 18 inches, and analyze what the third side length must be for a
valid triangle. By understanding these principles, you'll gain insight into the geometric

constraints that determine triangle formation and be able to identify which side lengths
are feasible and which are not.

Understanding the Triangle Inequality Theorem

What Is the Triangle Inequality Theorem?

The Triangle Inequality Theorem is a fundamental rule in geometry that states:

- For any triangle with sides of lengths a, b, and c:

-a+b>c

-a+c>b

-b+c>a

This theorem ensures that the sum of the lengths of any two sides must always be greater

than the length of the remaining side. If this condition is not met, the sides cannot form a
triangle.

Implications for Side Lengths

Given two sides, we can determine the range of possible lengths for the third side that will
result in a valid triangle. Conversely, if a proposed third side length does not satisfy the



inequalities, then forming a triangle with those sides is impossible.

Analyzing the Given Side Lengths: 15 Inches and
18 Inches

Suppose we are given two sides of a potential triangle: 15 inches and 18 inches. The
question now is: what are the possible lengths of the third side, and which lengths are
impossible?

Possible Lengths of the Third Side

Let’s denote the third side as x inches. To determine the feasible values for x, apply the
Triangle Inequality Theorem:

-a+b>c—->15+18>x-33>x-x<33
-a+c>b-15+x>18-x>3
-b+c>a—-18 + x> 15 - x > -3 (which is always true for positive lengths)

Since side lengths are positive, the last inequality is always satisfied. The critical
inequalities are:

1.x>3
2.x < 33

Therefore, the third side must be greater than 3 inches but less than 33 inches.

Summary of Possible Third Side Lengths

- Minimum feasible length: just greater than 3 inches (e.g., 3.0001 inches)
- Maximum feasible length: just less than 33 inches (e.g., 32.999 inches)

Any third side length within this range will result in a valid triangle with sides measuring
15 inches and 18 inches.



Which Side Lengths Are NOT Possible?

Based on the above analysis, any proposed third side length outside the interval (3, 33)
inches cannot form a valid triangle with sides of 15 inches and 18 inches.

Examples of Impossible Third Side Lengths

- Side length less than or equal to 3 inches:

- For example, x = 3 inches or x = 2 inches.

- These do not satisfy the inequality x > 3 inches, hence no triangle can be formed.
- Side length greater than or equal to 33 inches:

- For example, x = 33 inches or x = 35 inches.

- These violate the inequality x < 33 inches, so the triangle cannot exist.

Special Cases to Consider

- Degenerate triangles:

- When the side length equals exactly 3 inches or 33 inches, the triangle becomes
degenerate, meaning the sides lie along a straight line, and the area is zero.

- Strict inequalities (>) are used to exclude degenerate cases, but in some contexts, these
are considered invalid for true triangles.

Visualizing the Triangle Side Lengths

Understanding the geometric constraints is easier with visualization.

Graphical Representation of Feasible Side Lengths

- Imagine a number line representing possible third side lengths.
- The segment between 3 inches and 33 inches indicates all feasible lengths.

- Any point outside this segment indicates impossible side lengths.



Example Scenarios

1. Third side = 10 inches:
- Valid, as 3 < 10 < 33.

2. Third side = 2 inches:
- Not valid, as 2 = 3.

3. Third side = 35 inches:
- Not valid, as 35 = 33.

4. Third side = 33 inches:

- Degenerate case, no area, but sometimes considered invalid as a proper triangle.

Practical Applications and Real-World
Implications

Understanding which side lengths are feasible is vital in various fields such as
construction, engineering, and design.

Applications in Construction and Design

- Ensuring structural components fit together correctly.
- Calculating possible dimensions for triangular supports.

- Avoiding impossible configurations that could compromise safety or design integrity.

Educational Importance

- Helps students grasp fundamental geometric principles.
- Enhances spatial visualization skills.

- Reinforces understanding of the Triangle Inequality Theorem through practical
examples.



Summary and Key Takeaways

- Given two sides of a triangle measuring 15 inches and 18 inches, the third side must be
greater than 3 inches and less than 33 inches for the sides to form a valid triangle.

- Any third side length less than or equal to 3 inches or greater than or equal to 33 inches
is not possible to form a triangle with the given sides.

- The Triangle Inequality Theorem provides a straightforward method to determine
feasible side lengths.

- Visualizing the problem on a number line aids in understanding the constraints.

- These principles are essential in practical applications, ensuring designs and structures
are feasible and safe.

Conclusion

Understanding the relationships between side lengths in triangles is crucial for both
theoretical mathematics and practical applications. When considering sides measuring 15
inches and 18 inches, the feasible third side length falls within a specific range—more
precisely, greater than 3 inches and less than 33 inches. Any length outside this interval is
impossible for forming a triangle with the given sides. Recognizing these constraints helps
avoid geometric impossibilities and ensures accurate designs, calculations, and problem-
solving in various fields. Whether in construction, engineering, or education, mastering
the Triangle Inequality Theorem and its implications is foundational to understanding the
beautiful structure of triangles.

Frequently Asked Questions

Can two sides measuring 15 inches and 18 inches form
a valid triangle?

Yes, provided the third side length satisfies the triangle inequality theorem, which states it
must be greater than 3 inches and less than 33 inches.

What is the range of possible lengths for the third side



of a triangle with sides 15 inches and 18 inches?

The third side must be greater than 3 inches and less than 33 inches to form a valid
triangle.

Is a triangle with sides 15 inches, 18 inches, and 35
inches possible?

No, because 35 inches is not less than the sum of the other two sides (15 + 18 = 33
inches), violating the triangle inequality theorem.

Which of these side lengths would make it impossible to
form a triangle with sides 15 inches and 18 inches?

Any length less than or equal to 3 inches or greater than or equal to 33 inches would make
forming a triangle impossible.

Does the side length of 20 inches work with sides of 15
inches and 18 inches to form a triangle?

Yes, because 20 inches is greater than 3 inches and less than 33 inches, satisfying the
triangle inequality theorem.

Which side length is NOT possible to complete a
triangle with sides 15 inches and 18 inches?

Any length of 35 inches or more, or 3 inches or less, is not possible.

If one side of a triangle measures 18 inches and another
measures 15 inches, what is an impossible third side
length?

A length of exactly 35 inches is impossible because it exceeds the sum of the two given
sides, violating the triangle inequality.

Additional Resources

Two Sides Of A Triangle Measure 15 Inches And 18 Inches, Respectively. Which Of These
Is NOT A Possible?

In the realm of geometry, understanding the fundamental properties of triangles is crucial
for solving a multitude of problems, from basic constructions to complex proofs. One
common question that often arises involves the feasibility of specific side lengths forming
a valid triangle. This investigation delves into the scenario where two sides of a triangle
measure 15 inches and 18 inches, respectively, and seeks to determine which of these



measurements, if any, cannot coexist within a triangle’s structure.

Understanding the Triangle Inequality Theorem

At the heart of the inquiry lies the Triangle Inequality Theorem, a foundational principle in
geometry that governs the possible side lengths of triangles. The theorem states:

> For any triangle with sides of lengths \( a\), \( b)), and \( ¢ ), the following inequalities
must hold true:

>

>-\Ma+b>c))

>-\(a+c>h\)

>-\(b+c>a))

This set of inequalities ensures that the two shorter sides combined are always longer
than the remaining side, which is necessary for the three sides to meet and form a closed

shape.

Implication: When given two sides of a triangle, the length of the third side must satisfy
certain conditions to produce a valid triangle.

Analyzing the Given Sides: 15 Inches and 18
Inches

Suppose we are given two sides, labeled \(s 1 = 15) inches and \(s 2 = 18) inches. The
problem then becomes: What possible lengths can the third side, \( s 3 ), take?

Applying the triangle inequality, for \( s 3\) to form a valid triangle with these two sides, it
must satisfy:

-\(|s 1-s2|<s3<s1l+s2)
Specifically,

\(|15-18] <s 3 <15+ 18)\)
-\(3<s3<33))

This means:

- The third side must be greater than 3 inches.
- The third side must be less than 33 inches.



Conclusion: Any third side length \( s 3 \) within this range (greater than 3 inches and less
than 33 inches) can produce a valid triangle with sides measuring 15 inches and 18
inches.

Exploring Possible and Impossible Lengths for the
Third Side

Based on the above, it is clear that the third side length must lie within the interval:
(3 inches, 33 inches)

Let’s examine specific candidates to see which are possible and which are not.
Possible Lengths:

-s 3 = 4 inches: Since 4 > 3 and 4 < 33, valid.

-s 3 = 15 inches: Since 15 > 3 and 15 < 33, valid.
-s 3 = 30 inches: Since 30 > 3 and 30 < 33, valid.
-s 3 = 32.9 inches: Still less than 33, valid.

Impossible Lengths:

-s 3 = 3 inches: Since 3 is not greater than 3, it violates the strict inequality; thus,
impossible.

-s 3 = 33 inches: Since 33 is not less than 33, it violates the inequality; thus, impossible.
-s 3 = 2 inches: Less than 3, invalid.

-s 3 = 35 inches: Greater than 33, invalid.

Note: The inequalities are strict, meaning the side lengths cannot be exactly equal to the
boundary values.

Special Cases and Edge Conditions

While the above analysis provides a clear boundary, it is essential to understand the
implications of equality in the triangle inequalities.

When \(s 3 = 3) inches:

- Does it form a degenerate triangle?

Yes. When the sum of two sides equals the third (e.g., \( 15 + 18 = 33)), the figure is
degenerate—a straight line rather than a triangle. Since the inequality is strict, such a
length does not produce a proper triangle.



When \(s 3 = 33) inches:

- Similarly, the sum of the two known sides equals the third, leading to a degenerate case,
not a valid triangle.

Conclusion: For a proper, non-degenerate triangle, the third side must strictly satisfy:

\[3<s 3<33\]

Which of the Given Lengths Is NOT Possible?

Given the initial question—Two sides of a triangle measure 15 inches and 18 inches,
respectively. Which of these is NOT a possible measure?—we interpret it as asking
whether the individual side lengths themselves are feasible as parts of a triangle.

Analysis:

- Both 15 inches and 18 inches are less than the sum of the two sides, and both satisfy the
triangle inequality when paired with an appropriate third side.

- The question, however, seems to focus on whether 15 inches or 18 inches can be the
length of a side in a triangle with the other side being 15 inches or 18 inches respectively,
or perhaps whether either of these lengths could be impossible in some context.

Clarification:

- Since the sides are 15 and 18 inches, both are valid lengths for sides of a triangle if the
third side is between 3 and 33 inches, as established.

- Neither 15 nor 18 inches are impossible as side lengths, given the other side is of the
same measurement or a different one within the permissible range.

Deeper Mathematical Implications and
Misconceptions

Understanding what makes a side length impossible involves examining potential
misconceptions, such as:

- Misapplication of the Triangle Inequality:
Sometimes, students mistakenly think that any two sides can be combined with any third
length, ignoring the strict inequalities.

- Assuming equality indicates impossibility:
For example, thinking that if \(a + b = ¢ ), the triangle is invalid. While this is true for a



proper triangle, the degenerate case allows for a straight line, which is a limiting case
often excluded in strict triangle definitions.

- Side lengths exceeding the sum of the other two:
If a side length exceeds the sum of the other two, it cannot form a triangle.

Applying these principles:

- For side length 15 inches, the only potential issue would be if it were larger than the sum
of the other two sides. Since the other side is also 15 inches, the maximum third side for a
valid triangle with sides 15 and 18 is less than 33 inches, and 15 inches itself is well within
the feasible range.

- For side length 18 inches, similar reasoning applies.

Therefore, neither 15 nor 18 inches is impossible as a side length in this context, provided
the third side satisfies the triangle inequality.

Conclusion: Which of These Is NOT A Possible
Side Length?

Given the analysis, neither 15 inches nor 18 inches is inherently impossible as a side
length in a triangle with the other measured side. Both are valid, as they satisfy the basic
triangle inequality when combined with an appropriately chosen third side within the
permissible range.

However, if the question is interpreted as asking whether either of these measurements
can be the length of the third side when paired with the other, then:

- The only impossible lengths for the third side are exactly 3 inches or exactly 33 inches,
because these would lead to degenerate triangles (lines).

Final insight:
- Neither 15 inches nor 18 inches is impossible as a side of a triangle with the other side

measuring 15 or 18 inches respectively.
- The lengths that are NOT possible as the third side are exactly 3 inches and 33 inches.

Broader Implications and Real-World



Applications

Understanding these constraints is not purely academic; it has practical implications in
fields like engineering, architecture, and design, where precise measurements must
adhere to geometric principles. Misjudging the feasibility of side lengths can lead to
flawed constructions or structural failures.

Moreover, the mathematical rigor involved in analyzing side lengths fosters critical
thinking and problem-solving skills, emphasizing the importance of inequalities, boundary
conditions, and logical reasoning.

Summary

- The triangle inequality theorem stipulates that for sides \(a\), \(b\), and \(c\) of a
triangle:

\[
la-b|<c<a+b
\]

- Given sides of 15 inches and 18 inches, the third side must satisfy:

\[
3<s3<33

\]

- The lengths 3 inches and 33 inches are not possible as the third side because they lead to
degenerate triangles.

- The measurement 15 inches and 18 inches themselves are possible as side lengths in this
context.

In conclusion, neither 15 inches nor 18 inches is inherently impossible within the given

parameters, but the lengths exactly equal to 3 inches or 33 inches are not feasible for
forming a proper triangle.

Final Note: When approaching
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