Two Sides Of An Obtuse Triangle
Measure 12 Inches And 14 Inches. The
Longest Side Measures 14 Inches.What

Two Sides Of An Obtuse Triangle Measure 12 Inches And 14 Inches. The Longest
Side Measures 14 Inches.What intriguing geometric problem involves understanding the
properties of triangles, particularly obtuse triangles with specific side lengths. When given
two sides of a triangle—say, 12 inches and 14 inches—and knowing the longest side
measures 14 inches, it prompts us to explore what possible configurations this triangle can
have, especially considering its obtuse nature. In this article, we will delve into the
geometric principles that govern such triangles, how to determine the third side, and what
makes an obtuse triangle unique in this context.

Understanding the Basics: Triangle Properties
and Definitions

Before analyzing the specific problem, it's essential to revisit some foundational concepts
about triangles.

What is an Obtuse Triangle?

An obtuse triangle is a triangle where one of its angles is greater than 90 degrees but less
than 180 degrees. This angle is called an obtuse angle, and it influences the lengths of the
sides significantly.

Key Properties of Triangle Sides and Angles

- The side opposite the obtuse angle is the longest side.

- The sum of the interior angles always equals 180 degrees.

- The Law of Cosines is a powerful tool for relating the sides and angles of a triangle,
especially when dealing with non-right triangles.

Given Data and What It Tells Us

In this scenario, the given data is:
- Two sides measuring 12 inches and 14 inches.
- The longest side measures 14 inches.



This indicates:

- The side of 14 inches is the longest side.

- The side measuring 12 inches could be either adjacent to the longest side or opposite the
obtuse angle.

Understanding these points guides us toward determining the possible measures of the
third side and the angles of the triangle.

Determining the Possible Lengths of the Third
Side

The third side's length is constrained by the Triangle Inequality Theorem:

The Triangle Inequality Theorem

For any triangle with sides a, b, and c:
-at+b>c
-a+c>b
-b+c>a

Applying this to our known sides:

Let’'s denote:

- Side a = 12 inches

- Side b = 14 inches (also the longest side)

- Side ¢ = x inches (unknown third side)

Since the longest side is 14 inches, and the other known side is 12 inches, the third side
must satisfy:

1.12+x>14=>x>2

2.14 + x> 12 => x > -2 (which is always true for positive lengths)
3.124+ 14 > x =>x < 26

Therefore, the third side length x must be in the range:

2 inches < x < 26 inches

However, because the triangle is obtuse, additional constraints apply based on the Law of
Cosines.



Applying the Law of Cosines to Find Angles and
Confirm Obtuseness

The Law of Cosines relates the sides and angles as follows:
\[c™2=a"2+ b"2-2ab\cos C\]

Where:
- c is the side opposite angle C

Given that the longest side is 14 inches, the obtuse angle must be opposite this side.

To confirm whether the triangle is obtuse, we need to check if the cosine of the angle
opposite the side of 14 inches is negative (since cosine of an obtuse angle is less than
zero).

Using the Law of Cosines:

\[ 1472 =122 + x~2 - 2 \times 12 \times x \times \cos C \]

\[ 196 = 144 + x™2 - 24x \cos C\]

Rearranged to solve for \(\cos C\):

\[ \cos C = \frac{144 + x™2 - 196} {24x} = \frac{x™2 + 144 - 196} {24x} = \frac{x"2 -
52}{24x} \]

Since the triangle is obtuse, \(\cos C < 0\):

\[ \frac{x"2 -52}{24x} < 0]

Because 24x > 0 (x > 0), the inequality reduces to:

\[ Xx~2-52<0\]

\[ x™2 <521\]

\[ x < \sqrt{52} \approx 7.21\]

Combining this with the earlier constraint (x > 2), we get:
2<x<7.21

Therefore, for the triangle to be obtuse with the side lengths given, the third side must be
between approximately 2 inches and 7.21 inches.



Summary of Possible Third Side Lengths

Based on the analysis above:

- For the triangle to exist, the third side x must satisfy: 2 < x < 7.21 inches.
- The triangle will be obtuse if the third side is less than approximately 7.21 inches.

This range indicates that the third side cannot be too long, or else the triangle becomes
acute or right-angled, and the angle opposite the longest side might no longer be obtuse.

Visualizing the Triangle and Its Properties

Understanding the configuration involves imagining or drawing the triangle:

- The side of 14 inches is fixed as the longest side.

- The side of 12 inches connects to one endpoint of the 14-inch side.

- The third side, of length between 2 and 7.21 inches, connects the other endpoint of the
14-inch side to a point that forms an obtuse angle.

This visualization helps clarify how the angles and side lengths interact.

Practical Applications and Real-World Relevance

Triangles with specific side lengths and angles have numerous applications:

Engineering and Structural Design

- Determining load-bearing structures where obtuse angles provide stability.
- Designing trusses and frameworks with precise measurements.

Navigation and Surveying

- Calculating distances and angles when mapping terrains.
- Understanding the properties of triangles helps in triangulation.

Educational Purposes

- Teaching concepts of triangle inequalities, obtuse angles, and the Law of Cosines.
- Developing problem-solving skills in geometry.



Summary and Key Takeaways

- Given two sides of an obtuse triangle measuring 12 inches and 14 inches, with the longest
side being 14 inches, the third side must be between 2 inches and approximately 7.21
inches for the triangle to be obtuse.

- The Law of Cosines provides a way to determine the nature of the angles based on side
lengths.

- The obtuse angle is opposite the longest side (14 inches), and its measure can be
confirmed by calculating the cosine of that angle.

- Understanding these principles aids in practical applications across various fields and
enhances geometric problem-solving skills.

Conclusion

Exploring the dimensions of a triangle with specific side lengths reveals fascinating insights
into geometric relationships. The conditions for an obtuse triangle with sides measuring 12
inches and 14 inches—and with the longest side of 14 inches—highlight the importance of
formulas like the Law of Cosines and the triangle inequality theorem. Whether for academic
purposes, engineering, or navigation, mastering these concepts allows for precise analysis
and application of triangle properties, enriching our understanding of spatial relationships
and geometric principles.

Note: If you'd like to see specific diagrams or calculations for particular third side lengths
within the derived range, feel free to ask!

Frequently Asked Questions

What is the third side length of an obtuse triangle with
sides measuring 12 inches and 14 inches, where the
longest side is 14 inches?

The third side must be greater than 12 inches and less than 14 inches, so it can be any
length between 12 and 14 inches, but since the triangle is obtuse with the longest side 14
inches, the third side must satisfy the triangle inequality and the obtuse condition.



How can | determine if a triangle with sides 12 inches,
14 inches, and a third side is obtuse?

Use the Law of Cosines: if the square of the longest side exceeds the sum of the squares of
the other two sides, the triangle is obtuse. For example, if the third side is 'x', check if 142 >
122 + x? or 142 > 122 + 142 (if 14 is the longest).

What are the possible measures for the third side of the
triangle, given the sides 12 inches and 14 inches, with
the triangle being obtuse?

The third side must satisfy the triangle inequality (greater than 2 inches and less than 26
inches) and ensure the triangle is obtuse. Typically, for the triangle to be obtuse with the
longest side 14 inches, the third side should be less than a certain value to keep the angle
opposite the longest side greater than 90°.

Can the third side be equal to 14 inches in this triangle?

Yes, the third side can be exactly 14 inches, making it an isosceles triangle. However,
whether it is obtuse depends on the specific measurements; if the two equal sides are both
14 inches, the triangle is equilateral and not obtuse. If the sides are 12, 14, and 14 inches,
the triangle is isosceles and can be obtuse depending on the angles.

How do | verify if the triangle with sides 12 inches, 14
inches, and a third side is obtuse using the Law of
Cosines?

Identify the longest side (14 inches). Then, use the Law of Cosines: cos(0) = (a? + b%-c?)/
(2ab). If the cosine of the angle opposite the longest side is negative, the angle is obtuse.
For example, check if 142 > 122 + x2 for the third side x.

What is the maximum length of the third side to keep
the triangle obtuse with sides 12 inches and 14 inches?

The third side must be greater than 10 inches (to satisfy triangle inequality) but less than
14 inches for the triangle to be obtuse with the longest side 14 inches. Specifically, if the
third side is just under 14 inches, the triangle remains obtuse.

Are there any special properties of a triangle with sides
12 inches, 14 inches, and an unknown third side?

Yes, depending on the length of the third side, the triangle can be scalene, isosceles, or
even right-angled if specific conditions are met. For an obtuse triangle with the longest side
14 inches, the third side influences the angles and the triangle's classification.



How can | construct an obtuse triangle with sides 12
inches, 14 inches, and a variable third side?

Start by drawing the side of 14 inches. Then, from one endpoint, use a compass to mark
points at distances between 12 inches and just under 14 inches to satisfy triangle inequality
and the obtuse angle condition. Adjust the position to ensure the angle opposite the longest
side exceeds 90°.

Additional Resources

Two Sides Of An Obtuse Triangle Measure 12 Inches And 14 Inches. The Longest Side
Measures 14 Inches. What

Understanding the properties and characteristics of triangles is fundamental in geometry,
and when it comes to obtuse triangles, the specifics become even more intriguing. In
particular, analyzing a triangle with two sides measuring 12 inches and 14 inches, where
the longest side is 14 inches, provides a rich case study to explore concepts such as
triangle inequality, angle measurements, and classification. This article aims to offer a
comprehensive review of such a triangle, delving into its properties, construction, and
implications.

Introduction to Obtuse Triangles and Their
Properties

An obtuse triangle is a triangle that contains one angle exceeding 90 degrees but less than
180 degrees. These triangles are distinguished from acute triangles (all angles less than
90°) and right triangles (exactly one 90° angle). The defining feature of an obtuse triangle
is its largest angle, which is obtuse, and this significantly influences the triangle's side
lengths and shape.

Key features of obtuse triangles include:

- The side opposite the obtuse angle is always the longest side.

- The sum of the squares of the two shorter sides is less than the square of the longest side
(by the converse of the Pythagorean theorem).

- Triangle inequality must still hold: the sum of the lengths of any two sides must exceed
the length of the remaining side.

Understanding these properties is essential when analyzing a specific triangle with given
side lengths.



Analyzing the Triangle: Given Sides and Their
Significance

The triangle in question has the following known measurements:
- Side A = 12 inches

- Side B = 14 inches

- Side C = 14 inches (the longest side)

Since the longest side is 14 inches and the other sides are 12 and 14, it suggests that the
triangle could be isosceles (if the two sides measuring 14 inches are equal) or scalene (if
the 14-inch sides are different). In this case, both sides measuring 14 inches imply an
isosceles triangle, which often simplifies the analysis.

Key observations:

- The sides measure 12 inches, 14 inches, and 14 inches.

- The triangle is likely isosceles with two equal sides of 14 inches.
- The side of 12 inches is the shorter side.

Triangle inequality check:

-14 + 14 = 28 > 12 (valid)
-14 + 12 = 26 > 14 (valid)
-14 + 12 = 26 > 14 (valid)

All inequalities hold, confirming the sides can form a triangle.

Determining the Nature of the Triangle: Is It
Obtuse?

To establish whether the triangle is obtuse, we employ the converse of the Pythagorean
theorem:

- For sides \(a\), \(b\), and \(c\) (with \(c\) being the longest), the triangle is:
- Right if \(a”~2 + b”2 = c~2\)

- Obtuse if\(a”™2 + b2 < c™2))

-Acute if\(a™2 + b"™2 > c™2)\)

Using the sides:

-\(a = 12\) inches
-\(b = 14\) inches
-\(c = 14\) inches

Calculate:
-\M(@”2+b"2=12"2 + 1472 =144 + 196 = 340\)
-\(c™2 =1472 =196\



Since \(340 > 196\), the sum of squares of the shorter sides exceeds the square of the
longest side, indicating the triangle is acute.

However, this contradicts the initial assumption that it is an obtuse triangle. Given the
measurements, this particular triangle is actually acute — unless the sides are interpreted
differently.

But the problem statement suggests an obtuse triangle, so perhaps the sides are the other
way around or the triangle is scalene with the longest side being 14 inches.

Let's re-express with the assumption that the triangle is obtuse with the longest side 14
inches, and the other sides are less than or equal to 14 inches.

Suppose the sides are:
- 12 inches
- 13 inches
- 14 inches

Check again:

-\(1272 + 1372 = 144 + 169 = 313)\)

-\(1472 = 196\)

Since \(313 > 196\), the triangle would be acute.
Alternatively, if the sides are:

- 12 inches

- 14 inches

- 14 inches

As above, the sum of squares exceeds the square of the longest side, indicating an acute
triangle.

Conclusion:

The only way for the triangle to be obtuse with the longest side 14 inches is if the sum of
the squares of the other two sides is less than the square of 14 inches, which is 196. That
would require:

\[a”2+b"2 <196\]

Suppose the other sides are 12 inches and 13 inches:

-\(1272 + 1372 = 144 + 169 = 313\), which is greater than 196, so the triangle is acute.
Suppose the sides are 9 inches and 14 inches:

-\(972 + 1472 =81 + 196 = 277 > 196)), still acute.

Suppose the sides are 10 inches and 14 inches:

-\(100 + 196 = 296 > 196\), still acute.



Thus, for the triangle to be obtuse, the two shorter sides must satisfy:
\[a”™2 +b"2 <196\]

One such example:

-\(a =9\), \(b = 10\):

-\(81 + 100 = 181 < 196\)

This satisfies the condition for an obtuse triangle with sides 9 inches, 10 inches, and 14
inches.

Summary:

Given the original problem statement with sides 12 and 14 inches, the triangle is not obtuse
unless the third side is less than 12 inches, which aligns with our calculations. Therefore, if
the sides are 12 inches, 14 inches, and a third side less than approximately 12 inches, the
triangle could be obtuse.

Constructing and Visualizing the Triangle

Constructing such a triangle involves careful measurement:

Steps for constructing an obtuse triangle with sides 12 inches, 14 inches, and a third side
less than 12 inches:

1. Draw the longest side, 14 inches, on a piece of paper.

2. From one end, using a compass, mark off 12 inches to locate the potential third vertex.
3. From the other endpoint, mark off the length that satisfies the triangle inequality and the
obtuse angle condition.

4. Connect the points, ensuring the side lengths match.

Visualization features:

- The angle opposite the 14-inch side, \( \angle C\), will be greater than 90° for an obtuse
triangle.

- The other two angles, \( \angle A\) and \( \angle B ), will be less than 90°.

Applications and Practical Implications

Understanding the properties of an obtuse triangle with given side measurements has real-
world applications in various fields:



- Engineering and construction: Triangles are fundamental in structural design. Knowing
whether a triangle is obtuse influences load distribution and stability.

- Navigation and surveying: Precise angle and side measurements help in triangulation,
especially when the triangle is obtuse.

- Art and design: Triangle shapes with specific angles contribute to aesthetic and functional
designs.

Pros of Analyzing Such Triangles:

- Helps in understanding the geometric relationships and constraints.

- Assists in practical applications requiring precise angle measurements.
- Enhances spatial reasoning skills.

Cons or Challenges:

- Constructing accurate triangles requires precise measurement tools.

- Visualizing obtuse angles can be unintuitive for beginners.

- In some cases, multiple triangles with similar side lengths can differ in angles, leading to
ambiguity without further measurement.

Conclusion

The exploration of a triangle with sides measuring 12 inches and 14 inches, where the
longest side is 14 inches, reveals the nuanced relationship between side lengths and
angles. Depending on the exact measurements and the third side, such a triangle can be
either acute, right, or obtuse. In the context of an obtuse triangle, the critical condition is
that the sum of the squares of the two shorter sides must be less than the square of the
longest side, which is 14 inches here. Therefore, if the other side measures less than
approximately 12 inches, the triangle can indeed be obtuse, with the obtuse angle opposite
the longest side.

Understanding these properties not only enhances mathematical knowledge but also has
practical benefits in fields like engineering, architecture, and design. Accurate construction,
visualization, and analysis of such triangles deepen comprehension of geometric principles
and their applications. Whether for academic purposes or real-world problem-solving,
mastering the properties of triangles with various side lengths remains a foundational skill
in mathematics and beyond.
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