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(Triangle Inequality Theorem Wurksheet)
E] Triangle Inequality Theorem
The sum of the lenaths of any two sides of a triangle is than the length of the

third side.

m Use Triangle Inequality theorem to show whether the given numbers can be the
length of the sides of the triangle.
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Worksheet triangle inequalities answers are an essential part of
understanding the relationships between the sides and angles of triangles in
geometry. Triangle inequalities are fundamental principles that govern the
lengths of the sides of a triangle, providing insight into how triangles
behave. In this article, we will delve into the concept of triangle
inequalities, their significance in geometry, how to solve related problems,
and provide examples and answers that can be found in worksheet exercises.

Understanding Triangle Inequalities



The triangle inequality theorem states that, for any triangle, the sum of the
lengths of any two sides must be greater than the length of the third side.
This theorem can be expressed mathematically as follows:

— Given a triangle with sides of lengths \(a\), \(b\), and \(c\):
- \(a + b > c\)
- \(a + ¢ > b\)
- \(b + ¢ > a\)

These inequalities must hold true for a set of three lengths to form a
triangle. If any one of these conditions is not satisfied, the three lengths
cannot form a triangle.

Why Triangle Inequalities Matter

Triangle inequalities are crucial for several reasons:

1. Geometric Foundations: They provide a foundation for understanding the
properties of triangles, which are fundamental shapes in geometry.

2. Problem Solving: They assist in solving problems related to triangle
dimensions, allowing students to determine whether a triangle can exist with
given side lengths.

3. Applications in Real Life: Knowledge of triangle inequalities 1is
applicable in fields such as architecture, engineering, and various design
disciplines.

How to Solve Triangle Inequality Problems

When working with triangle inequalities, there are several steps and
strategies to follow:

1. Identify the Sides: Begin by labeling the lengths of the sides of the
triangle, typically denoted as \(a\), \(b\), and \(c\).

2. Apply the Triangle Inequalities: Use the triangle inequality theorem to
create inequalities based on the side lengths. This will typically involve

checking three conditions.

3. Test the Conditions: Substitute the values of the side lengths into the
inequalities to determine if they hold true.

4. Conclusion: Based on the results of the inequalities, conclude whether the
given lengths can form a triangle.

Example Problems and Solutions

To illustrate how to apply the triangle inequalities, let’s explore a few
example problems.

Example 1: Determine if the lengths \(5\), \(7\), and \(11\) can form a
triangle.

1. Identify the sides: Let \(a = 5\), \(b = 7\), \(c = 11\).



2. Apply the inequalities:
\(a + b >c\): \(5+ 7> 11\) - \ (12 > 11\) (True)
- \(a + c >Db\): \(5 + 11 > 7\) > \(16 > 7\) (True)
N\(b + c > a\): \ (7 + 11 > 5\) = \(18 > 5\) (True)

3. Conclusion: Since all conditions are satisfied, the lengths \(5\), \(7\),
and \ (11\) can form a triangle.

Example 2: Determine if the lengths \(3\), \(4\), and \(8\) can form a
triangle.

1. Identify the sides: Let \(a 3\V), \N(b = 4\), \(c = 8\).
2. Apply the inequalities:

\(a + b >c\): \ (3 + 4 > 8\) \ (7 > 8\) (False)
- \N(a + c >Db\): \(3 + 8 > 4\) - \(11 > 4\) (True)

\(b + ¢c > a\): \ (4 + 8 > 3\) \ (12 > 3\) (True)
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Conclusion: Since one condition is false, the lengths \(3\), \(4\), and
\ (8\) cannot form a triangle.

Worksheet Triangle Inequalities: Practice
Problems

To reinforce understanding of triangle inequalities, here are some practice
problems along with space for answers.

Problem Set:
1. Can the lengths \(6\), \(10\), and \(15\) form a triangle?

2. Determine if \(2\), \(3\), and \(6\) can represent the sides of a
triangle.

3. Verify whether lengths \(7\), \(8\), and \(12\) can form a triangle.
4. Assess if \(9\), \(12\), and \(22\) can form a triangle.

5. Given the lengths \(10\), \(14\), and \(25\), conclude if they can form a
triangle.

Answers:

1. Answer: Yes, they can form a triangle. (Check: \(6 + 10 > 15\) is False,
so they cannot form a triangle.)

2. Answer: No, they cannot form a triangle. (Check: \(2 + 3 > 6\) is False.)
3. Answer: Yes, they can form a triangle. (All conditions are true.)

4. Answer: No, they cannot form a triangle. (Check: \(9 + 12 > 22\) 1is
False.)

5. Answer: No, they cannot form a triangle. (Check: \ (10 + 14 > 25\) is
False.)



Conclusion

Understanding worksheet triangle inequalities answers is fundamental in
geometry, providing a basis for solving various problems involving triangles.
The triangle inequality theorem not only aids in determining whether certain
lengths can form a triangle but also deepens the comprehension of triangle
properties. By practicing with various examples and problems, students can
enhance their geometric skills and apply these concepts in real-world
scenarios. Whether in the classroom or during self-study, mastering triangle
inequalities is crucial for anyone looking to excel in geometry.

Frequently Asked Questions

What are triangle inequalities?

Triangle inequalities are mathematical rules that state that in any triangle,
the sum of the lengths of any two sides must be greater than the length of
the third side.

How do you check if three lengths can form a
triangle?

To check if three lengths can form a triangle, apply the triangle inequality
theorem: for lengths a, b, and c¢, verify that a + b > ¢, a + ¢ > b, and b + ¢
> a.

What is the triangle inequality theorem?

The triangle inequality theorem states that the sum of the lengths of any two
sides of a triangle must be greater than the length of the third side.

Can you provide an example of triangle inequalities?

For example, if you have lengths 3, 4, and 5, they satisfy the triangle
inequalities: 3 + 4 > 5, 3 + 5 > 4, and 4 + 5 > 3.

What are the common errors when solving triangle
inequalities?

Common errors include not checking all three inequalities, miscalculating the
sum of side lengths, or assuming that any three lengths can form a triangle
without wverification.

How are triangle inequalities useful in real life?

Triangle inequalities are useful in fields like engineering, architecture,
and navigation, where determining the feasibility of constructing triangular
structures or paths is essential.

Where can I find worksheets on triangle inequalities?

Worksheets on triangle inequalities can be found on educational websites,
math resource platforms, and in textbooks that cover geometry topics.



What grade level typically studies triangle
inequalities?

Triangle inequalities are typically studied in middle school, around 7th or
8th grade, as part of geometry curriculum.
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