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This intriguing problem involves analyzing the dimensions of a skateboard
ramp's side view, which is represented as a triangle with known side lengths.
Understanding the geometry behind skateboarding ramps is essential for
designers, builders, and enthusiasts who want to ensure safety,
functionality, and aesthetic appeal. In this article, we will explore the
mathematical principles involved in solving for missing dimensions,
calculating angles, and understanding the structural implications of the
triangle ABC. Whether you're interested in the technical aspects of ramp
construction or simply want to enhance your knowledge of geometric
applications, this comprehensive guide will help you navigate through the
problem step by step.

Understanding the Triangle ABC in Skateboard
Ramp Design

When visualizing a skateboard ramp in side view, it often resembles a
geometric triangle. The vertices of this triangle—labeled A, B, and
C—represent key points in the ramp's structure. For instance, point A could
be the top edge, point B the bottom, and point C the apex or the point where
the incline begins. The known side lengths provide crucial data for
determining the ramp's steepness, height, and length.

Key Dimensions and Notation

- Side AB: 37.2 feet
- Side BC: 17.9 feet
- Side AC: 22.3 feet

Note that in the problem statement, the side labeled "A" appears twice, which
might be a typographical error. Typically, in triangle notation, sides are
labeled opposite their respective vertices:

- Side a is opposite vertex A

- Side b is opposite vertex B

- Side c is opposite vertex C

Assuming the given dimensions correspond to sides AB, BC, and AC, we will
clarify which sides are which and proceed with the calculations accordingly.



Applying the Law of Cosines to Find Missing
Angles

Given the side lengths, a common goal is to find the angles within the
triangle, particularly at vertices A, B, and C. This helps in understanding
the incline's steepness and the ramp's overall shape.

Using the Law of Cosines

The Law of Cosines states that for any triangle with sides a, b, and c, and
the angle opposite side ¢ being vy:

\[ ¢*2 = a”2 + b2 - 2ab \cos \gamma \]
Rearranged to find the angle:
\[ \cos \gamma = \frac{a”2 + b"2 - c"2}{2ab} \]

Applying this to our triangle, for example, to find angle C (opposite side
AC):

\[ \cos C = \frac{AB"2 + BC"2 - AC"2}{2 \times AB \times BC} \]
Substituting the known values:

\[ \cos C = \frac{(37.2)"2 + (17.9)72 - (22.3)72}{2 \times 37.2 \times 17.9}
\]

Calculating numerator:

- \( (37.2)"2 = 1384.64 \)
- \( (17.9)72 = 320.41 \)
- \( (22.3)72 = 497.29 \)

Sum numerator:

\[ 1384.64 + 320.41 - 497.29 = 1207.76 \]
Calculating denominator:

\[ 2 \times 37.2 \times 17.9

2 \times 666.88 = 1333.76 \]
Now,

\[ \cos C = \frac{1207.76}{1333.76} \approx 0.9069 \]



Thus,
\[ C \approx \arccos(0.9069) \approx 25.00"\circ \]

Similarly, angles at A and B can be found using the Law of Cosines or the Law
of Sines once the angles are known.

Calculating the Height and Incline of the Ramp

Knowing the angles and side lengths allows us to determine the vertical
height of the ramp, which is critical for safety and usability.

Finding the Height (Altitude) from Vertex B

Suppose we want to find the vertical height from the base (point B) to the
top (point A). Using basic trigonometry:

\[ \text{Height} = AB \times \sin C \]

From previous calculations:

\[ \text{Height} = 37.2 \times \sin 25™\circ \]

\[ \sin 25”\circ \approx 0.4226 \]

\[ \text{Height} \approx 37.2 \times 0.4226 \approx 15.74 \text{ feet} \]

This height is crucial for determining the ramp's steepness and ensuring it
meets safety standards.

Design Considerations for Skateboard Ramps

Understanding the geometric relationships helps in designing ramps that are
both functional and safe.

Factors to Consider

- Steepness: The angle of inclination should be suitable for users' skill
levels.

- Height: The vertical height determines the difficulty and thrill factor.

- Length of the Ramp: The hypotenuse or inclined length affects the flow and
momentum.

- Material Strength: The structure must support dynamic loads.



- Surface Surface: Smoothness for safety and performance.

Structural Stability and Safety

- Proper reinforcement of joints and supports.
- Consideration of material properties and weather conditions.
- Ensuring the ramp's base is sturdy and well-anchored.

Practical Applications and Construction Tips

Building a ramp based on these measurements involves precise calculations and
careful planning.

Steps for Construction

1. Design the Layout: Use the dimensions and angles to draft blueprints.

2. Select Materials: Choose durable, weather-resistant materials like treated
plywood and steel supports.

3. Foundation Preparation: Ensure the ground is level and reinforced.

4. Frame Construction: Build the side supports following the calculated
incline.

5. Surface Installation: Attach smooth, slip-resistant surfaces.

6. Safety Checks: Inspect for stability, smooth edges, and proper anchoring.

Tools and Equipment Needed

- Measuring tapes and levels

- Angle finders and protractors

- Saw and drill

- Reinforcement braces and fasteners

Conclusion

The analysis of the triangular side view of a
skateboard ramp provides valuable insights into its



design and functionality. By applying geometric
principles like the Law of Cosines and basic
trigonometry, builders and enthusiasts can
accurately determine key dimensions such as height,
angles, and length. Proper understanding of these
factors ensures that the ramp is safe, effective,
and tailored to the skill level of users. Whether
you are designing a new ramp or analyzing an
existing one, mastering the geometric calculations
is essential for successful construction and optimal
performance.

Additional Resources

Geometry Tutorials for Construction
Skateboard Ramp Design Guidelines

Safety Standards for Skateparks

Materials and Tools for DIY Skateboard Ramps

By mastering the mathematical concepts behind ramp
design, you can create structures that not only
impress visually but also provide a safe and
exhilarating experience for skateboarders of all
levels.

Frequently Asked Questions

What are the known measurements in the triangle



representing the side view of the skateboard ramp?

The triangle has sides A = 37.2 feet, B = 17.9 feet,
and C = 22.3 feet.

How can I verify if the given sides of the triangle
satisfy the triangle inequality?

By checking if the sum of any two sides is greater
than the third: 37.2 + 17.9 > 22.3, 37.2 + 22.3 >
17.9, and 17.9 + 22.3 > 37.2. All conditions should
be true for a valid triangle.

What is the purpose of finding the area of the
triangle in the context of the skateboard ramp?

Calculating the area helps in understanding the size
and surface coverage of the ramp's side view, which
is useful for construction and safety
considerations.

How can I find the height of the ramp if the
triangle 1is right-angled?

If the triangle is right-angled, identify the
hypotenuse and use Pythagoras' theorem to find the
height: height = V(A2 - (base)?), depending on which
sides are perpendicular.



Which trigonometric functions can be used to find
angles in the triangle ABC?

Sine, cosine, or tangent functions can be used to
find angles when two side lengths are known, using
the definitions: sine = opposite/hypotenuse, cosine
= adjacent/hypotenuse, tangent = opposite/adjacent.

How do I determine the angle of incline of the
skateboard ramp from the side view triangle?

Use trigonometry: for example, if side A is the
hypotenuse and B is the height, then the angle 0 can
be found by 6 = arcsin(B / A), giving the incline
angle of the ramp.

Additional Resources

The Side View of a Skateboard Ramp Is a Triangle ABC
with A = 37.2, B = 17.9, and A = 22.3 Feet: An In-
Depth Investigation

Introduction

Skateboarding is a sport that combines athleticism,
creativity, and engineering. While many enthusiasts
focus on tricks and skatepark design, the underlying



geometry of ramps plays a crucial role in safety,
performance, and structural integrity. One
fundamental aspect of ramp design involves
understanding the geometric shape of the side view
of a ramp, which often resembles a triangle.

In this comprehensive analysis, we explore a
scenario where the side view of a skateboard ramp is
a triangle labeled ABC, with given measurements: A =
37.2 feet, B = 17.9 feet, and A = 22.3 feet.
Notably, the repeated notation of point A suggests a
typographical oversight, but for the purposes of
this discussion, we interpret the data as
representing sides AB = 37.2 ft, BC = 17.9 ft, and
AC = 22.3 ft. We will delve into the geometric
relationships, calculations, and practical
implications of these measurements for ramp design
and safety.

Understanding the Triangle ABC: Basic Geometric
Framework

The Significance of Triangle Geometry in Ramp Design

The side view of a skateboard ramp is typically a
sloped surface that can be modeled as a triangle.
This triangle provides critical information on the
incline, height, and length of the ramp surface.
Properly understanding these parameters ensures the
ramp meets safety standards and provides optimal
performance for skaters.



Clarifying the Given Data

Given the measurements:

- Side AB = 37.2 feet
- Side BC = 17.9 feet
- Side AC = 22.3 feet

These represent the lengths of the three sides of
triangle ABC. The goal is to analyze this triangle's
properties and implications for ramp construction.

Geometric Analysis of Triangle ABC
Step 1: Verify Triangle Validity

To confirm that these sides can form a triangle, we
apply the Triangle Inequality Theorem:

- AB + BC > AC -» 37.2 + 17.9 55.1 > 22.3 (True)
- AB + AC > BC » 37.2 + 22.3 = 59.5 > 17.9 (True)
- BC + AC > AB -» 17.9 + 22.3 40.2 < 37.2 (False)

Since 17.9 + 22.3 = 40.2 is less than 37.2, the data
indicates that these lengths cannot form a triangle
with the given measurements if all are sides.
However, the initial assumption about labels may
need adjustment.

Alternative interpretation: The repeated notation
for A suggests a typo. Possibly, the sides are:



- AB = 37.2 ft
- BC = 17.9 ft
- AC = 22.3 ft

In that case, the triangle inequality:

- AB + BC = 37.2 + 17.9 = 55.1 > 22.3 - Valid
- AB + AC = 37.2 + 22.3 = 59.5 > 17.9 - Valid
- BC + AC = 17.9 + 22.3 = 40.2 > 37.2 - Valid

All inequalities hold, so the triangle is valid with
sides:

- AB = 37.2 ft
- BC = 17.9 ft
- AC = 22.3 ft

This clarifies the geometric foundation for further
calculations.

Calculations of Triangle Properties
1. Determining the Type of Triangle

Using side lengths:

- AB = 37.2 ft
- BC = 17.9 ft
- AC = 22.3 ft

The triangle appears scalene, with all sides of
different lengths.



2. Calculating Semiperimeter (s)

s = (AB+BC+ AC) / 2= (37.2 + 17.9 + 22.3) / 2 =
77.4 / 2 = 38.7 ft

3. Applying Heron's Formula for Area
Area = V[s(s - AB)(s - BC)(s - AC)]
Calculations:

-s - AB=38.7 - 37.2 = 1.5

- s - BC 20.8
- s - AC 16.4
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Area = V[38.7 1.5 20.8 16.4]

Let's compute step-by-step:

- 38.7 1.5 = 58.05
- 58.05 20.8 = 1208.04
- 1208.04 16.4 = 19816.65

Square root:
- ¥19816.65 = 140.75 square feet

This area represents the cross-sectional surface of
the ramp's side view.

Practical Implications for Skateboard Ramp Design



Ramp Incline and Height

Using the side view triangle, we can derive the
ramp's incline (angle 0) and height (h). Assume
point A is the bottom and point B is the top.

- The hypotenuse (AB) = 37.2 ft
- The base (BC) = 17.9 ft

If the triangle is right-angled, which is unlikely
given the side lengths, then:

- sin 0 = height / hypotenuse
- cos 0 = base / hypotenuse

However, to determine the actual height, we need to
find the height from the triangle's vertices.

1. Coordinates Approach

Let's assign:

- Point A at (0,0)

- Point C at (22.3, 0) (assuming side AC is along
the ground)

- Point B at (x, y), with x and y to be determined

Using the distances:

- Distance AB: V[(x - 0)"2 + (y - 0)"2] = 37.2
- Distance BC: V[(x - 22.3)"2 + (y - 0)"2] = 17.9

Set up equations:



1. x> + y?2 = 37.2%2 = 1385.44
2. (x - 22.3)2 + y2 =17.92 = 320.41

Subtract equation 2 from 1:
X2 + y2 - [(x - 22.3)2 + y2] = 1385.44 - 320.41

X2 - (x2 - 44.6x + 497.29) = 1065.03

Simplify:
X2 - X% + 44.6x - 497.29 = 1065.03
44.6x = 1065.03 + 497.29 = 1562.32

X = 1562.32 / 44.6 = 35.0 ft

Now, find y:

X2 + y2 = 1385.44

(35.0)2 + y2 = 1385.44

1225 + y2 = 1385.44

y2 = 1385.44 - 1225 = 160.44

y = ¥160.44 = 12.66 ft

Thus, the top point B is approximately at (35.0,
12.66). The height of the ramp is about 12.66 feet,

and the length along the hypotenuse (the slope) is
37.2 ft, consistent with the initial data.



2. Calculating the Ramp Slope Angle

- sin 0 = opposite / hypotenuse = height /
hypotenuse = 12.66 / 37.2 = 0.34

- 0 = arcsin(0.34)

u

19.9°

This indicates a relatively gentle incline, suitable
for beginner ramps.

Structural and Safety Considerations
Material Selection and Structural Integrity

The calculated dimensions inform the choice of
materials such as plywood, steel supports, and
reinforcements to withstand dynamic loads. The slope
angle influences the stress distribution along the
ramp surface, affecting material fatigue and safety.

Safety Standards and Regulations

Building codes often specify maximum incline angles,
minimum surface areas, and load capacities. The
approximate 20° slope aligns with common standards
for beginner ramps, which typically range between
15° and 25°, ensuring a safe experience for skaters.

Surface Area and Impact on Design

The cross-sectional area (~140.75 sq ft) provides a
basis for material estimate calculations, ensuring



sufficient surface coverage and durability.

Practical Applications and Recommendations
Custom Ramp Design

- Use the geometric analysis to create accurate
blueprints.

- Maintain the calculated incline for safety and
performance.

- Incorporate safety features such as railings and
non-slip surfaces.

Maintenance and Inspection

- Regularly check for material wear, especially
along the incline.

- Ensure the structural integrity of supports based
on the load calculations derived from the
dimensions.

Future Innovations
- Integrate adjustable features allowing skaters to
modify incline angles.

- Use lightweight, durable materials to enhance
portability and safety.

Conclusion



Understanding the geometric structure of skateboard
ramps, particularly
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