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Stanley Has Drawn A Right Angle Triangle. One Side Is 14cm And Another Is
18cm. There Are Two Possible scenarios or configurations for this right-
angled triangle depending on which sides are considered the legs and which is
the hypotenuse. Understanding these possibilities is fundamental in geometry,
especially when calculating areas, perimeters, or solving for unknown sides.
This comprehensive guide explores the concepts step-by-step, providing
clarity on how these two different triangles can be constructed and analyzed,
and emphasizing key mathematical principles involved in such problems.

Understanding the Basics of Right-Angle
Triangles

What Is a Right-Angle Triangle?

A right-angle triangle, also known as a right triangle, is a triangle that
has one angle measuring exactly 90 degrees. The side opposite this right
angle is called the hypotenuse, which is the longest side of the triangle.
The other two sides, which form the right angle, are known as the legs or
catheti.

Key Properties of Right-Angle Triangles

- Pythagorean Theorem: In a right triangle, the relationship between the
lengths of the sides is given by:

\( a2 + b*2 = ¢c™2 \), where

- \( a\) and \( b \) are the legs, and

- \( ¢ \) is the hypotenuse.

- Area Calculation: The area can be calculated as:

\( \text{Area} = \frac{1}{2} \times \text{base} \times \text{height} \).

Scenario 1: Assuming l4cm and 18cm as Legs



Constructing the Triangle

In this case, Stanley's triangle has legs measuring 14cm and 18cm. The
hypotenuse can be calculated using the Pythagorean theorem:

1. Identify the sides: \( a = 14\,cm \), \( b = 18\,cm \).

2. Calculate the hypotenuse \( c \):

\( ¢ = \sqrt{1472 + 1872} \)

\( ¢ = \sqrt{196 + 324} \)

\( ¢ = \sqrt{520} \)

\( ¢ \approx 22.80\,cm \).
Result:

- The hypotenuse is approximately 22.80cm.

Implications of this configuration

- This configuration is straightforward; the sides are the legs, and the
hypotenuse is the longest side.

- The area of this triangle is:

\( \frac{1}{2} \times 14\,cm \times 18\,cm = 126\, \text{cm}™2 \).

Applications and further calculations

- Perimeter:

\( 14\,cm + 18\,cm + 22.80\,cm \approx 54.80\,cm \).

- Height and angles:

- The angles can be calculated using trigonometric ratios such as sine,
cosine, or tangent.

- For example, to find the angle \( \theta \) opposite the side of 1l4cm:
\( \sin \theta = \frac{14}{22.80} \approx 0.614 \),

\( \theta \approx \arcsin(0.614) \approx 37.9"\circ \).

Scenario 2: Assuming l4cm and 18cm as the Legs
and Hypotenuse

Constructing the Triangle with 14cm and 18cm as the



hypotenuse and one leg

In this scenario, the problem is to determine whether the sides of 1l4cm and
18cm can be the hypotenuse and one leg of a right triangle, which leads to
two possibilities:

Possibility A:

- 1l4cm as the hypotenuse and 18cm as a leg (which is impossible because the
hypotenuse is the longest side).

- Therefore, 1l4cm cannot be the hypotenuse if the other side is 18cm (since
18cm > 14cm).

- Conversely, 18cm can be hypotenuse, and 1l4cm can be a leg.

Possibility B:

- 18cm as hypotenuse, 14cm as a leg, and the other leg \( x \) can be found
using Pythagoras:

\( x = \sqrt{c”2 - a2} = \sqrt{1872 - 1472} = \sqrt{324 - 196} = \sqrt{128}
\approx 11.31\,cm \).

Result:
- The other leg is approximately 11.31cm.

Calculations and implications

- Complete triangle sides: 14cm, 11.31cm, and 18cm.
- Area:
\( \frac{1}{2} \times 14\,cm \times 11.31\,cm \approx 79.17\, \text{cm}"2 \).

Alternative configuration

- If the 18cm side is the hypotenuse, then the triangle's other sides are
1l4cm and approximately 11.31cm.
- The hypotenuse is the longest side, satisfying the triangle inequality.

Understanding the Two Possible Triangles

Key Differences Between the Configurations

| Aspect | Scenario 1 (14cm and 18cm as legs) | Scenario 2 (18cm as
hypotenuse) |

| Side lengths | 14cm, 18cm, hypotenuse = 22.80cm | Hypotenuse = 18cm, other
sides = 1l4cm and 11.31cm |



| Triangle type | Right triangle with legs | Right triangle with hypotenuse
18cm |

| Area | 126cm? | approximately 79.17cm? |

| Perimeter | approximately 54.80cm | approximately 43.31cm + 18cm + 14cm |

Real-World Applications of These Scenarios

- Construction and Engineering: Calculating the lengths needed for structures
where right angles are involved.

- Design and Architecture: Designing components with specific angle and
length requirements.

- Mathematical Problem Solving: Understanding different triangle
configurations enhances problem-solving skills.

Mathematical Tools and Techniques for Analysis

Using the Pythagorean Theorem

- Fundamental for calculating unknown sides in right triangles.
- Applicable when two sides are known, and the third is unknown.

Applying Trigonometry

- Sine, Cosine, and Tangent:
- To find angles:

\( \sin \theta \frac{\text{opposite}}{\text{hypotenuse}} \),
\( \cos \theta \frac{\text{adjacent}}{\text{hypotenuse}} \),
\( \tan \theta = \frac{\text{opposite}}{\text{adjacent}} \).

- Inverse functions to find angles when sides are known.

Using the Triangle Inequality Theorem

- For any triangle, the sum of the lengths of any two sides must be greater
than the third side.
- Validates the possibility of forming a triangle with given sides.

Conclusion: Clarifying the Two Possible
Triangles

Understanding the two scenarios involving sides of 14cm and 18cm in a right-



angled triangle is crucial for accurate problem-solving. When these sides are
considered as legs, the hypotenuse can be calculated directly via the
Pythagorean theorem, resulting in a hypotenuse of approximately 22.80cm.
Alternatively, if one side is viewed as the hypotenuse (18cm) and the other
as a leg (l4cm), the remaining side can be deduced using the same theorem,
resulting in a third side of approximately 11.31cm. These configurations
illustrate how the same lengths can lead to different triangle shapes, each
with unique properties, areas, and applications. Mastery of these concepts
enhances one's ability to approach geometric problems with confidence and
precision.

Further Resources and Practice

- Practice problems involving right triangles with various side lengths.
- Interactive tools and calculators for computing sides and angles.

- Geometry textbooks and online courses for deeper understanding.

- Visual aids, such as diagrams, to better grasp the different
configurations.

Remember: Always verify the triangle inequality before assuming the sides can
form a triangle. Proper understanding of the relationships between sides and
angles in right triangles is essential for accurate geometry work and real-
world applications.

By mastering these concepts, students and enthusiasts can confidently analyze
right-angled triangles with various side lengths, including those with sides

of 1l4cm and 18cm, and appreciate the fascinating possibilities that geometry

offers.

Frequently Asked Questions

What are the two possible right angle triangles that
Stanley can draw with sides measuring 1l4cm and 18cm?

The two possible right angle triangles are: one with the 14cm side as the
base and the 18cm side as the height, and another where these sides are the
legs of the right angle, with the hypotenuse calculated accordingly.

How do you find the length of the hypotenuse in each
possible triangle?

Use the Pythagorean theorem: hypotenuse = V(sidel? + side22?). For 1l4cm and



18cm, hypotenuse = V(142 + 182) = V(196 + 324) = V520 = 22.8cm.

Why are there two possible right angle triangles
with sides 1l4cm and 18cm?

Because the sides can be arranged differently relative to the right angle,
either as the legs or with one of them as a base and the other as a height,
resulting in different triangles with the same given sides.

Can the side lengths of 1l4cm and 18cm serve as the
hypotenuse in any right triangle?

No, because in a right triangle, the hypotenuse is always the longest side.
Since 18cm is longer than 14cm, it can be the hypotenuse only if the other
side is shorter than 18cm, but in this case, 1l4cm is too short to be the
hypotenuse.

What is the significance of the two possible
triangles in real-world applications?

Understanding the two possible triangles helps in accurate measurements and
designs where right angles are involved, such as construction, carpentry, and
engineering, ensuring correct measurements and structural stability.

How can Stanley verify which of the two triangles is
correct in his drawing?

Stanley can measure the hypotenuse in his drawing; if it is approximately
22.8cm, then it corresponds to the triangle where the sides are the legs. He
can also check angles to confirm the right angle.

What is the general rule for determining possible
right triangles given two sides?

Given two sides, they can form a right triangle if they are the legs, with
the hypotenuse calculated using the Pythagorean theorem. If one side is
longer than the other, the longer can be the hypotenuse only if it is longer
than the third side, and the right angle is between the other two sides.

Additional Resources
Right-Angle Triangle

Understanding the geometric intricacies of a right-angle triangle is
fundamental to many fields, from basic geometry to advanced engineering.
Today, we explore a fascinating scenario: Stanley has drawn a right-angled



triangle with two known sides—14 cm and 18 cm—and the compelling fact that
there are two possible triangles that fit these measurements. Let's delve
deep into the mathematics, reasoning, and implications of this problem,
exploring how such a simple configuration can lead to multiple solutions, and
what it tells us about the properties of right-angled triangles.

Introduction to Right-Angled Triangles

Before analyzing the specific problem, it’s essential to revisit some
foundational concepts about right-angled triangles.

The Basics of a Right-Angle Triangle

A right-angled triangle, also known as a right triangle, is a triangle where
one of the interior angles measures exactly 90 degrees. This right angle
creates a unique relationship among the three sides, known as the Pythagorean
theorem:

\[ ¢™2 = a2 + b"2 \]

where:
- \( ¢ \) is the hypotenuse (the side opposite the right angle),
- \( a\) and \( b \) are the legs (the other two sides).

Key features:

- The hypotenuse is always the longest side.

- The legs are the sides that form the right angle.

- The Pythagorean theorem allows calculation of any side if the other two are
known.

The Problem Setup: Known Sides and Multiple
Solutions

Stanley has drawn a right-angled triangle with one side measuring 14 cm and
another side measuring 18 cm, but the question is: What are the possible
configurations of this triangle? The critical consideration is that there are
two possible triangles fitting these measurements, implying multiple
solutions based on the arrangement of sides.



Understanding the Two Possibilities

The core of the problem hinges on understanding which sides are the legs and
which is the hypotenuse, as well as the relative positioning of the given
lengths:

- Scenario 1: The 14 cm side and 18 cm side are the legs (forming the right
angle).
- Scenario 2: One of these sides is the hypotenuse, and the other is a leg.

Since the problem states that there are two possible triangles, it suggests
that the given lengths can be interpreted in multiple ways, leading to
different configurations.

Analyzing the Two Possible Triangles

Let's explore each scenario in detail.

Scenario 1: Both sides are Legs

Assumption:
- The given sides, 14 cm and 18 cm, are the legs of the right triangle.

Calculations:
Using the Pythagorean theorem, the hypotenuse \( c \) can be calculated:

\ [

c = \sqrt{14"2 + 1872} = \sqrt{196 + 324} = \sqrt{520} \approx 22.8 \text{
cm}

\1]

Result:
- Triangle with legs 14 cm and 18 cm, hypotenuse approximately 22.8 cm.

Properties:
- Right angle between the legs (14 cm and 18 cm).
- The hypotenuse is uniquely determined by the two legs.

Implications:

This configuration is straightforward and typical. The triangle's dimensions
are consistent with the Pythagorean theorem, and there are no ambiguities
here.



Scenario 2: One side is the hypotenuse, the other is
a leg

Assumption:
- Either 14 cm or 18 cm is the hypotenuse, and the other side is a leg.

Case A:
- Hypotenuse = 18 cm, Leg = 14 cm.

Check:
Is this valid?
By Pythagoras, the other leg \( x \) can be found:

\ [

x = \sqrt{1872 - 1472} = \sqrt{324 - 196} = \sqrt{128} \approx 11.31 \text{
cm}

\1]

Result:
- Triangle with hypotenuse 18 cm, one leg 14 cm, and the other leg
approximately 11.31 cm.

Case B:
- Hypotenuse = 14 cm, Leg = 18 cm.

Check:

\ [

x = \sqrt{1472 - 1872} = \sqrt{196 - 324} = \sqrt{-128}
\1

Since the square root of a negative number is not real, this configuration is
impossible in Euclidean geometry.

Conclusion:

- The only valid configuration when considering the hypotenuse as 14 cm and a
leg as 18 cm is impossible because the hypotenuse must be the longest side,
and 14 cm is shorter than 18 cm. Therefore, the only feasible hypotenuse-leg
pairing here is with hypotenuse 18 cm and leg 14 cm.

Summary of Possible Triangles

Based on the analysis, two configurations emerge:

1. Both sides as legs:
- Legs: 14 cm and 18 cm



Hypotenuse: approximately 22.8 cm

2. One side as hypotenuse:
Hypotenuse: 18 cm, Leg: 14 cm
The other leg: approximately 11.31 cm

The second configuration is valid and forms a right triangle, whereas the
third case (hypotenuse 14 cm with the 18 cm side as a leg) is invalid because
it violates the fundamental rule that the hypotenuse must be the longest
side.

Implications and Applications of These
Configurations

Understanding these two possible triangles has practical implications in
various fields such as architecture, engineering, and navigation, where
precise measurements and multiple solutions can impact design and
calculations.

Design Flexibility and Structural Calculations

Knowing that multiple triangles can satisfy given side lengths enables
engineers and architects to optimize designs:

- Load calculations
- Structural stability assessments
- Material optimization

For example, if a certain space requires a right-angled support with specific
length constraints, understanding all possible configurations ensures the
most efficient and safe design.

Mathematical Insight and Problem Solving

This problem exemplifies the importance of considering different
interpretations of side roles in geometric figures. It also highlights the
need to verify assumptions—such as which sides are hypotenuse or legs—to
avoid errors.



Additional Insights: The Law of Cosines and Its
Relevance

While the Pythagorean theorem suffices for right triangles, exploring the
problem through the Law of Cosines provides a broader perspective, especially
if the right angle's position varies.

Law of Cosines formula:

\ [

c™2 = a™2 + b™2 - 2ab \cos C
\]

In right triangles where \( C = 90™\circ \), \( \cos 90™\circ = 0 \),
simplifying to the Pythagorean theorem. However, if the angle isn't fixed or
if the triangle is not necessarily right-angled, this law becomes essential.

Applying this to our scenario:

- When sides are not fixed in position, multiple configurations can be
modeled, confirming the existence of two solutions.

Conclusion: The Elegance of Geometric Duality

Stanley's drawing of a right-angled triangle with sides of 14 cm and 18 cm
reveals a subtle yet profound aspect of geometry: the existence of multiple
solutions based on the interpretation of side roles.

- When both given sides are legs, the hypotenuse is approximately 22.8 cm.
- When one of the sides (specifically 18 cm) is the hypotenuse, the other leg
measures approximately 11.31 cm.

This duality exemplifies the richness of geometric relationships and
underscores the importance of precise assumptions in problem-solving. Whether
for educational purposes, engineering designs, or mathematical exploration,
understanding these configurations enhances our appreciation of the elegant
complexity inherent in simple geometric figures.

Key Takeaways:

- Always verify which sides serve as hypotenuse or legs.

- Recognize that multiple configurations can satisfy the same set of
measurements.

- Use the Pythagorean theorem and the Law of Cosines as tools for exploring
such problems.

- Appreciate the practical applications of geometric reasoning in real-world



contexts.

By analyzing Stanley’s construction, we gain not only mathematical insight
but also an appreciation for the depth and versatility of right-angled
triangles in both theoretical and applied scenarios.
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