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(1) State 3 Side Lengths That Would Create A Triangle

Understanding which sets of three side lengths can form a triangle is fundamental in geometry. The
primary principle governing this is the Triangle Inequality Theorem, which states that the sum of the
lengths of any two sides of a triangle must be greater than the length of the remaining side. This
condition ensures that the sides can indeed meet to form a closed, three-sided figure. When
selecting side lengths, it's essential to verify that they satisfy this inequality for all three pairs.
Below, we explore the criteria and some examples of side lengths that can produce a valid triangle.

The Triangle Inequality Theorem

The theorem can be summarized as follows: For any three lengths a, b, and c, these can be the sides
of a triangle if and only if:

ceat+tb>c
cea+c>Dh

eb+c>a

If all three inequalities are satisfied, the three lengths can form a triangle. Conversely, if any one of
these is false, the lengths cannot form a triangle.

Examples of Side Lengths That Form Triangles

1.3,4,5

This classic Pythagorean triple satisfies all inequalities:

c3+4=7>5



©3+5=8>4

©4+5=9>3

Thus, these lengths form a right-angled triangle.

2.5,5,8

Check the inequalities:

©b5+5=10>38
©b+8=13>5

©5+8=13>5

All are satisfied, so these lengths can form a triangle, specifically an isosceles one.

3.2,7,10

Check the inequalities:

c24+7=9>10?No

Since this inequality fails, these lengths cannot form a triangle.

4. 6,10, 15

Check the inequalities:

°c6+10=16>15
°©6+15=21>10

©10+15=25>6

All are satisfied, so these lengths can form a triangle, specifically a scalene one.



Special Cases and Types of Triangles Based on Side Lengths

Depending on the side lengths, the resulting triangle can be classified into different types:

e Equilateral Triangle: All three sides are equal.
e Isosceles Triangle: Exactly two sides are equal.

e Scalene Triangle: All sides are different.

For example, side lengths of 5, 5, 5 create an equilateral triangle, satisfying the inequalities trivially,
as all sides are equal.

State 3 Angle Measures That Would Create A Triangle

Angles are intrinsic to the shape and classification of triangles. The sum of the interior angles of any
triangle is always 180 degrees. When considering three angle measures that can form a triangle, the
key is that each angle must be greater than 0° and less than 180°, and their total must be exactly
180°. Here, we delve into the specific angle measures that can constitute a valid triangle and how
these angles influence the triangle's properties.

Fundamental Conditions for Triangle Angles

e Each angle A, B, and C must satisfy:

°©0°<A, B, C<180°

cA+B+C=180°

Any triplet of angles meeting these conditions can form a triangle. Based on the measures, triangles
are classified as acute, right, or obtuse, which depend on whether the angles are less than, equal to,
or greater than 90°.

Examples of Angle Measures That Form Triangles



1. 60°, 60°, 60°

This is an equiangular triangle, which is also equilateral. All angles are equal, and their sum is:

° 60° + 60° + 60° = 180°

This satisfies the conditions for a valid triangle.

2. 90°, 45°, 45°

This set involves a right angle, making it a right triangle:

o 90° + 45° + 45° = 180°

Since one angle is exactly 90°, it is a right-angled triangle.

3. 100°, 40°, 40°

This set results in an obtuse triangle because:

o 100° > 90°, making it obtuse.

o Sum: 100° + 40° + 40° = 180°

All conditions are satisfied, and the triangle is obtuse.

4. 30°, 80°, 70°

Check the sum:

o 30° + 80° + 70° = 180°

All angles are positive and less than 180°, so this is a valid acute or right triangle depending
on the angles.



Influence of Angle Measures on Triangle Types

Angles determine the classification of the triangle:

e Acute Triangle: All angles < 90°
e Right Triangle: Exactly one angle = 90°

¢ Obtuse Triangle: One angle > 90°

For example, the set 60°, 60°, 60° forms an equilateral, acute triangle, whereas 90°, 45°, 45° forms
a right triangle, and 100°, 40°, 40° forms an obtuse triangle. These classifications help in
understanding the properties and applications of different triangles in various mathematical and
real-world contexts.

Conclusion

In summary, the creation of a triangle hinges on specific conditions related to side lengths and
angles. For side lengths, the Triangle Inequality Theorem provides a clear criterion: the sum of any
two sides must exceed the third. Examples like 3, 4, 5; 5, 5, 8; and 6, 10, 15 demonstrate valid
combinations, while others like 2, 7, 10 fail the test. When considering angles, the key is that their
measures must be positive, less than 180°, and sum to exactly 180°. Examples such as 60°, 60°, 60°;
90°, 45°, 45°; and 100°, 40°, 40° illustrate valid configurations that produce various types of
triangles. Understanding these fundamental principles allows for precise construction and
classification of triangles, which are essential in numerous fields including geometry, engineering,
and architecture.

Frequently Asked Questions

What are three side lengths that can form a valid triangle?

Examples include (3, 4, 5), (5, 5, 8), and (7, 10, 12), as long as the sum of any two sides is greater
than the third.

What are three angle measures that can create a triangle?

Angles such as (60°, 60°, 60°), (30°, 60°, 90°), or (45°, 45°, 90°) can form a triangle when their sum
equals 180°.



Can side lengths like 2, 2, and 5 form a triangle?

No, because the sum of the two smaller sides (2 + 2 = 4) is less than the third side (5), violating the
triangle inequality theorem.

What is an example of three angle measures that cannot form
a triangle?

Angles such as 100°, 50°, and 40° cannot form a triangle because their sum exceeds 180°, which is
not possible for a triangle.

Are side lengths 6, 8, and 14 valid for forming a triangle?

No, because 6 + 8 = 14, which is not greater than the third side (14), so these lengths cannot form a
triangle.

Additional Resources

Understanding Triangle Formation: Side Lengths and Angle Measures

Triangles are fundamental geometric figures characterized by three sides and three angles. They are
foundational in various branches of mathematics, engineering, architecture, and design. To fully
comprehend how triangles are formed and classified, it is essential to understand the conditions
under which specific side lengths and angle measures create valid triangles. This comprehensive
guide explores the criteria for forming triangles based on side lengths and angles, providing detailed
insights into the geometric principles involved.

Part 1: State 3 Side Lengths That Would Create A
Triangle

Fundamental Triangle Inequality Theorem

At the core of determining whether three given side lengths can form a triangle is the Triangle
Inequality Theorem. This theorem states:

> For any three side lengths to form a triangle, the sum of the lengths of any two sides must be
greater than the length of the remaining side.

Mathematically, if the sides are labeled \(a\), \(b\), and \( c ), then:

\[
\begin{cases}



a+b>c\\
a+c>b\\
b+c>a
\end{cases}
\]

This set of inequalities must be simultaneously satisfied. If any one of these inequalities fails, the
three lengths do not form a triangle.

Examples of Side Lengths That Form a Triangle

Let's explore specific examples of side lengths that satisfy the triangle inequality theorem:
Example 1: Equilateral Triangle Sides

- Sides: 5 cm, 5 cm, 5 cm

- Verification:

-\(5+5=10>5\)0

-\(5+5=10>5\)0

-\(5+5=10>5\)0

Since all inequalities hold true, these lengths form an equilateral triangle, characterized by three
equal sides and three equal angles of 60°.

Example 2: Isosceles Triangle Sides
- Sides: 7cm, 7 cm, 10 cm

- Verification:
-\(7+7=14>10\)
-\(7+10=17>7\)[]
-\(7+10=17>7\)[]

All inequalities are satisfied, so these lengths form an isosceles triangle, with two sides equal and
the third different.

Example 3: Scalene Triangle Sides
- Sides: 8 cm, 15 cm, 20 cm

- Verification:
-\(8+15=23>20\)[]



-\(8+20=28>15)\)[]
-\(15+20=35>8)\)[]

All inequalities hold, and thus, these lengths create a scalene triangle, with all sides of different
lengths.

Counterexample: Non-Triangle Sides
- Sides: 3 cm, 4 cm, 8 cm

- Verification:
-\(3+4=7\not>8)\)[]

Since one inequality is violated, these lengths cannot form a triangle. They instead lie on a straight
line, making them collinear.

Additional Conditions and Considerations

- Degenerate triangles: When the sum of two sides equals the third (e.g., 5 cm, 5 cm, 10 cm), the
figure is degenerate—essentially a straight line—rather than a true triangle.

- Practical implications: In real-world applications, measurements need to satisfy the inequality
strictly to ensure the formation of a proper triangle.

- Side lengths in coordinate geometry: When working with coordinates, the distance formula can be
used to verify side lengths, and the triangle inequality can be checked accordingly.

Part 2: State 3 Angle Measures That Would Create A
Triangle

Sum of Interior Angles in a Triangle

One of the fundamental properties of triangles is:
> The sum of the measures of the interior angles of any triangle is always 180°.

This property provides a basis for understanding how specific angle measures can form a valid
triangle and how they influence the triangle's classification.



Conditions for Triangle Formation Based on Angles

- Angles must be positive: Each interior angle must be greater than 0°.
- Sum must be 180°: The total of the three angles must exactly equal 180°.

- Angles cannot be zero or negative: For a valid triangle, each angle must be strictly between 0° and
180°.

Examples of Angle Measures That Form a Triangle

Example 1: Equilateral Triangle Angles
- Angles: 60°, 60°, 60°

- Verification:
-\(60° + 60° + 60° = 180°\)

All angles are positive, and their sum is 180°, creating an equilateral triangle with all angles equal.

Example 2: Isosceles Triangle Angles
- Angles: 50°, 50°, 80°

- Verification:
-\(50° + 50° + 80° = 180°\)

Angles are positive, sum to 180°, and the two equal angles categorize the triangle as isosceles.

Example 3: Scalene Triangle Angles
- Angles: 30°, 70°, 80°

- Verification:
-\(30° + 70° + 80° = 180°\)

All angles positive and summing to 180°, forming a scalene triangle with all three angles different.



Counterexample: Invalid Angle Measures
- Angles: 0°, 90°, 90°

- Verification:
-\(0° + 90° + 90° =180°\)

While the sum is 180°, having an angle of 0° means the figure degenerates into a straight line; it's
not a valid triangle. Similarly, negative angles are invalid.

Special Cases in Angle Measures

- Right triangles: One angle exactly 90°, and the other two angles sum to 90° (e.g., 90°, 45°, 45°).
- Acute triangles: All angles less than 90° (e.g., 60°, 60°, 60°).
- Obtuse triangles: One angle greater than 90° (e.g., 100°, 40°, 40°).

- Right-angled triangle criteria: The Pythagorean theorem applies when side lengths are known, but
in terms of angles, a right triangle has one 90° angle.

Implications of Angle Measures on Triangle Classification

- Based on angles, triangles are classified as:
- Acute: All angles < 90°

- Right: One angle = 90°

- Obtuse: One angle > 90°

- Impact on properties:
- The size of angles influences side lengths via the Law of Sines and Law of Cosines.
- Larger angles are opposite longer sides, which is critical in geometric constructions and proofs.

Deeper Insights and Practical Applications

Relationship Between Side Lengths and Angles

The interplay between side lengths and angles governs the shape and size of triangles:



- Law of Sines:

\[
\frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C}
\]

- Law of Cosines:

\[
c™2=a"2+b"2-2ab\cos C
\]

These laws connect angles and sides, enabling calculations when only partial information is known.

Constructing Triangles with Given Sides or Angles

- Using side lengths:
- Start by satisfying the triangle inequality.
- Use construction tools (ruler and compass) to replicate the lengths.

- Using angles:

- Ensure the angles sum to 180°.
- Use angle bisectors and known properties to construct the triangle accurately.

Real-World Applications and Significance

- Engineering and Architecture: Ensuring structural integrity often requires precise triangle
measurements to distribute forces evenly.

- Navigation and Surveying: triangulation methods depend on measuring angles and side lengths to
determine positions.

- Computer Graphics: Rendering of 3D models involves calculations based on triangle dimensions
and angles.

- Art and Design: Triangles influence aesthetic proportions, requiring understanding of side and
angle relationships.



Conclusion

Understanding the conditions under which specific side lengths and angles create valid triangles is
fundamental to geometry. The Triangle Inequality Theorem provides clear criteria for side lengths,
while the sum of interior angles guides the formation based on angles. Carefully verifying these
conditions allows mathematicians, engineers, and designers to create accurate models, structures,
and designs. Whether working with lengths or angles, the principles outlined ensure the integrity of
triangle construction and classification, serving
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