
A Ferris Wheel With A Radius Of 9.2 M Rotates At
A Constant Rate, Completing One Revolution Every
37

A Ferris Wheel With A Radius Of 9.2 M Rotates At A Constant Rate, Completing One Revolution Every
37 seconds — this intriguing scenario opens the door to a fascinating exploration of circular motion,
rotational dynamics, and real-world applications of physics principles. Whether you're a student studying
physics, an enthusiast, or simply curious about how amusement park rides operate, understanding the
motion of a Ferris wheel can deepen your appreciation for the science behind these mesmerizing
structures. In this article, we'll delve into the details of this Ferris wheel's motion, analyze its properties,
and explore related concepts such as angular velocity, linear speed, period, and acceleration.

Understanding the Basics of Circular Motion

Before diving into calculations and specifics, it's essential to understand the fundamental concepts of circular
motion that govern the Ferris wheel's operation.

What is Circular Motion?

Circular motion refers to the movement of an object along the circumference of a circle. In the case of a
Ferris wheel, the gondolas or cabins move along a circular path as the wheel rotates.

Key features include:
- Radius (r): Distance from the center of the circle to the moving object.
- Period (T): The time it takes to complete one full revolution.
- Angular velocity (ω): The rate of change of angular displacement, usually measured in radians per second.
- Linear speed (v): The speed of the object along its path.

Relevance to Ferris Wheels

Understanding these features helps in:
- Determining how fast the ride moves.
- Calculating forces experienced by passengers.
- Ensuring safety and comfort standards are met.



Analyzing the Ferris Wheel's Motion

Given the data:
- Radius, r = 9.2 meters
- Period, T = 37 seconds

Let's analyze what this means in terms of the wheel's motion.

Calculating the Angular Velocity (ω)

Angular velocity indicates how quickly the wheel rotates around its axis.

The formula:
\[
\omega = \frac{2\pi}{T}
\]

Calculating:
\[
\omega = \frac{2\pi}{37} \approx \frac{6.2832}{37} \approx 0.1698 \text{ radians per second}
\]

This means the wheel completes approximately 0.1698 radians of rotation each second.

Determining the Linear Speed (v)

Passengers' linear speed depends on the radius and the angular velocity:
\[
v = r \times \omega
\]

Calculating:
\[
v = 9.2 \times 0.1698 \approx 1.563 \text{ meters per second}
\]

Therefore, each gondola moves along the circular path at a speed of approximately 1.563 m/s.



Understanding the Period and Frequency

- Period (T): 37 seconds (time for one revolution)
- Frequency (f): Number of revolutions per second, calculated as:
\[
f = \frac{1}{T} \approx \frac{1}{37} \approx 0.027 \text{ Hz}
\]

This means the Ferris wheel completes about 0.027 revolutions each second.

Physical Forces Acting on Passengers

Passengers on the Ferris wheel experience various forces that influence their comfort and safety.

Radial (Centripetal) Acceleration

To move along a circular path at constant speed, passengers experience a centripetal acceleration directed
toward the center of the wheel:

\[
a_c = \frac{v^2}{r}
\]

Calculating:
\[
a_c = \frac{(1.563)^2}{9.2} \approx \frac{2.442}{9.2} \approx 0.2656 \text{ m/s}^2
\]

This inward acceleration is what keeps passengers moving along the circular path.

Perceived Forces and G-Forces

At the top of the ride, passengers feel a reduction in the normal force, while at the bottom, they experience
increased normal force. The apparent weight (normal force) can be calculated by considering the
gravitational acceleration (g ≈ 9.81 m/s²):

- At the bottom:



\[
N_{bottom} = m(g + a_c)
\]
- At the top:
\[
N_{top} = m(g - a_c)
\]

Where m is the mass of the passenger. These calculations help engineers design rides that are safe and
comfortable.

Design Considerations and Engineering Aspects

Designing a Ferris wheel involves multiple engineering considerations, especially relating to motion,
safety, and passenger comfort.

Structural Integrity

The structure must withstand the stresses induced by:
- Rotational forces
- Wind loads
- Passenger weight distribution

Materials are selected based on their strength-to-weight ratio, durability, and safety margins.

Motor and Drive System

A motor provides the torque necessary to maintain constant rotation at the specified period. The motor
must handle:
- Continuous operation
- Load variations (passenger loading)
- Emergency stopping mechanisms

Safety Features

Safety is paramount; features include:



- Redundant braking systems
- Emergency stop controls
- Regular maintenance schedules

Additional Calculations and Insights

Beyond basic motion parameters, several other calculations can provide further insights into the Ferris
wheel's operation.

Total Distance Traveled in One Revolution

The circumference of the circle:
\[
C = 2\pi r
\]
Calculating:
\[
C = 2 \times \pi \times 9.2 \approx 2 \times 3.1416 \times 9.2 \approx 57.79 \text{ meters}
\]

Passengers travel approximately 57.79 meters in one full revolution.

Total Distance Traveled in a Given Time

For example, in 37 seconds:
\[
\text{Distance} = v \times T \approx 1.563 \times 37 \approx 57.79 \text{ meters}
\]

Matching the circumference, as expected.

Energy Considerations

The energy required to sustain the wheel's rotation involves overcoming:
- Frictional losses
- Air resistance



- Mechanical inefficiencies

Calculating the work done involves considering the torque applied by the motor and the angular
displacement.

Real-World Applications and Significance

Understanding the motion of Ferris wheels isn't just academic; it has practical implications:

- Amusement Park Safety: Ensuring rides operate within safe motion parameters.
- Engineering Design: Optimizing ride comfort, efficiency, and safety.
- Physics Education: Demonstrating principles of circular motion and forces.
- Urban Planning: Designing iconic structures with appropriate size and motion characteristics.

Examples of Similar Structures

Other large-scale rotating structures include:
- Observation wheels (e.g., London Eye)
- Industrial cranes
- Rotating satellites or space stations

Each requires precise calculations similar to those outlined here.

Conclusion: Integrating Physics into Amusement Rides

The analysis of a Ferris wheel with a radius of 9.2 meters completing one revolution every 37 seconds
exemplifies how physics principles underpin everyday engineering marvels. By understanding
parameters like angular velocity, linear speed, and acceleration, engineers can design rides that are thrilling
yet safe. These calculations also enrich our appreciation for the science that makes amusement parks fun
and safe for millions worldwide.

Whether you're fascinated by the motion dynamics or interested in ride safety standards, grasping these
concepts provides valuable insight into the intricate balance of physics and engineering in creating
memorable entertainment experiences.



Frequently Asked Questions

What is the angular velocity of the Ferris wheel in radians per second?
The angular velocity ω can be calculated using ω = 2π / T. Given T = 37 seconds, ω = 2π / 37 ≈ 0.1696
radians per second.

What is the linear (tangential) speed of a passenger on the Ferris wheel?
Linear speed v = r × ω. With r = 9.2 m and ω ≈ 0.1696 rad/sec, v ≈ 9.2 × 0.1696 ≈ 1.56 meters per second.

How long does it take for a passenger to complete one full rotation on the
Ferris wheel?
The period T is given as 37 seconds, so a passenger takes exactly 37 seconds to complete one full revolution.

What is the maximum height above the ground that a passenger reaches
during the ride?
The maximum height occurs at the top of the wheel: height = radius + the height of the center above
ground. Assuming the center is at height R = 9.2 m, the maximum height is approximately 2 × 9.2 = 18.4
meters, considering the wheel's center is at 9.2 meters above ground.

What is the acceleration experienced by a passenger at the top of the
ride?
At the top, the centripetal acceleration a_c = v² / r. With v ≈ 1.56 m/sec, a_c ≈ (1.56)² / 9.2 ≈ 0.264 meters
per second squared. The passenger also experiences gravitational acceleration downward.

If the radius of the Ferris wheel were doubled, how would that affect the
linear speed and the period of rotation?
Doubling the radius to 18.4 m would increase the maximum linear speed proportionally: v_new = r_new ×
ω. Since ω remains the same (constant rate), v_new ≈ 18.4 × 0.1696 ≈ 3.12 m/sec. The period T would stay
the same at 37 seconds because the rotation rate is constant.

Additional Resources
A Ferris Wheel With A Radius Of 9.2 M Rotates At A Constant Rate, Completing One Revolution Every
37 Seconds—this intriguing scenario offers a rich opportunity to explore the physics and mathematics



behind circular motion, rotational dynamics, and the practical considerations involved in designing and
analyzing such a structure. Whether you're a physics enthusiast, an engineering student, or simply curious
about how these giant wheels work, understanding the fundamental parameters can deepen your
appreciation for this iconic amusement ride.

---

Introduction to Circular Motion and Ferris Wheel Dynamics

Ferris wheels are classic examples of uniform circular motion, where an object moves along a circular path
at a constant speed. Despite the simplicity in the motion's uniformity, the forces at play and the calculations
involved can be quite fascinating. The given parameters—a ferris wheel with a radius of 9.2 meters,
rotating at a constant rate, completing one revolution every 37 seconds—set the stage for analyzing several
key aspects:

- The angular velocity of the wheel
- The linear (tangential) speed of a passenger
- The acceleration experienced at different points
- The centripetal force involved
- Practical implications for design and safety

In this guide, we'll systematically delve into each of these components, providing detailed calculations and
explanations.

---

Understanding the Basic Parameters

Before diving into calculations, it's essential to define the key parameters:

- Radius (r): 9.2 meters
- Period (T): 37 seconds (time to complete one revolution)
- Angular velocity (ω): The rate at which the wheel rotates, measured in radians per second
- Linear speed (v): The tangential speed of a passenger
- Centripetal acceleration (aₙ): The acceleration directed toward the center of the circle

---

Calculating the Angular Velocity

What is Angular Velocity?

Angular velocity (ω) quantifies how fast an object rotates around a circle, measured in radians per second. It



relates directly to the period (T) of rotation:

\[
ω = \frac{2π}{T}
\]

Calculation

Plugging in the given period:

\[
ω = \frac{2π}{37\, \text{seconds}} ≈ \frac{6.2832}{37} ≈ 0.1698\, \text{rad/sec}
\]

Thus, the wheel completes approximately 0.17 radians per second.

---

Determining the Linear (Tangential) Speed

Relationship Between Angular Velocity and Linear Speed

The linear speed (v) of a point on the rim relates to angular velocity:

\[
v = r × ω
\]

Calculation

\[
v = 9.2\, \text{m} × 0.1698\, \text{rad/sec} ≈ 1.564\, \text{m/sec}
\]

Passengers on the Ferris wheel are moving at approximately 1.56 meters per second along the circular
path.

---

Analyzing Centripetal Acceleration and Force

What is Centripetal Acceleration?



Centripetal acceleration (aₙ) is the acceleration directed toward the center of the circle, necessary for
maintaining circular motion:

\[
aₙ = \frac{v^2}{r}
\]

Calculation

\[
aₙ = \frac{(1.564)^2}{9.2} ≈ \frac{2.445}{9.2} ≈ 0.266\, \text{m/sec}^2
\]

This means each passenger experiences an inward acceleration of about 0.27 m/sec².

Centripetal Force

Assuming an average passenger mass (m), the centripetal force (Fₙ):

\[
Fₙ = m × aₙ
\]

- For a 70 kg person:

\[
Fₙ = 70\, \text{kg} × 0.266\, \text{m/sec}^2 ≈ 18.6\, \text{N}
\]

This force is directed toward the center, and the structure must provide the necessary tension or support to
keep the passenger moving in a circle.

---

Visualizing the Motion: Key Points Along the Path

Understanding the motion also involves visualizing how the forces and velocities change with position:

- At the top of the wheel:
- The passenger's velocity is horizontal.
- The normal force exerted by the seat (or restraint) is less than the passenger's weight because the
centripetal force adds to gravity.
- The total downward force is \(mg - F_c\).



- At the bottom of the wheel:
- The normal force is greater than the passenger's weight due to the need for additional force to provide
centripetal acceleration upward.
- The normal force becomes:

\[
N = mg + F_c
\]

where \(F_c = m \times a_n\).

---

Practical Implications for Design and Safety

Structural Considerations

- The wheel's structure must withstand the tension generated by the rotating rim and the weight of the
cabins and passengers.
- The tension in the supporting cables and the rim must account for maximum forces at the bottom and top
positions.

Passenger Experience and Safety

- The accelerations experienced are relatively modest (~0.27 m/sec²), which is comfortable for most
passengers.
- Safety restraints or seating are designed to counteract the outward (centrifugal) feeling and ensure rider
security.

Speed and Comfort Trade-offs

- A slower rotation period (like 37 seconds per revolution) results in a gentle ride.
- Faster revolutions increase the thrill but also increase the forces and potential discomfort.

---

Additional Calculations: Converting Periods and Speeds

How long does it take a passenger to traverse half the wheel?

\[
\text{Half revolution time} = \frac{T}{2} = \frac{37}{2} ≈ 18.5\, \text{seconds}
\]



Total distance traveled in one revolution:

\[
\text{Circumference} = 2πr = 2π × 9.2 ≈ 57.8\, \text{meters}
\]

Distance traveled in 37 seconds:

- Confirmed by linear speed:

\[
v × T = 1.564\, \text{m/sec} × 37\, \text{sec} ≈ 57.8\, \text{meters}
\]

which matches the circumference.

---

Summary of Key Findings

| Parameter | Value | Interpretation |
|---|---|---|
| Radius (r) | 9.2 m | Size of the wheel’s circular path |
| Period (T) | 37 sec | Time for one full rotation |
| Angular velocity (ω) | 0.1698 rad/sec | Rotational speed in radians per second |
| Linear speed (v) | 1.56 m/sec | Passenger’s tangential speed |
| Centripetal acceleration (aₙ) | 0.27 m/sec² | Inward acceleration to maintain circular motion |
| Circumference | ~57.8 m | Distance traveled in one revolution |

---

Conclusion: The Engineering and Physics Behind the Ride

The simple parameters of a Ferris wheel—radius and rotation period—allow us to derive a wealth of
information about the ride's physics. The calculated angular velocity and linear speed demonstrate the
moderate pace of this particular wheel, ensuring a comfortable experience for passengers while
maintaining structural integrity and safety.

Understanding these principles is vital for engineers designing such attractions, as they balance thrill,
safety, and comfort. The physics of circular motion, while seemingly straightforward, involves nuanced
considerations of forces, accelerations, and structural loads. Whether for amusement parks, engineering
projects, or educational demonstrations, analyzing a Ferris wheel through these calculations provides a
comprehensive appreciation of the science that keeps these iconic structures turning safely and smoothly.



---

Ready to explore more about circular motion or amusement park rides? Stay tuned for further deep dives
into physics and engineering marvels!

A Ferris Wheel With A Radius Of 9 2 M Rotates At A Constant
Rate Completing One Revolution Every 37

A Ferris Wheel With A Radius Of 9 2 M Rotates At A Constant Rate Completing One Revolution
Every 37

Related Articles
A Bag Contains 10 Red Marbles, 15 Yellow Marbles, 5 Green Marbles, And 20 Blue Marbles.
Five Marbles
A Company Is Designing Boxes To Ship Their Product To Stores. The Design Team Decides
That The Width
1 A) What Is An Example Of Price Discrimination? Why Do Companies Engage In Price
Discrimination? B)

Back to Home

https://sip.evo9x.com/ma10/a-ferris-wheel-with-a-radius-of-9-2-m-rotates-at-a-constant-rate-completing-one-revolution-every-37.pdf
https://sip.evo9x.com/ma10/a-ferris-wheel-with-a-radius-of-9-2-m-rotates-at-a-constant-rate-completing-one-revolution-every-37.pdf
https://sip.evo9x.com/ma10/a-bag-contains-10-red-marbles-15-yellow-marbles-5-green-marbles-and-20-blue-marbles-five-marbles.pdf
https://sip.evo9x.com/ma10/a-bag-contains-10-red-marbles-15-yellow-marbles-5-green-marbles-and-20-blue-marbles-five-marbles.pdf
https://sip.evo9x.com/ma10/a-company-is-designing-boxes-to-ship-their-product-to-stores-the-design-team-decides-that-the-width.pdf
https://sip.evo9x.com/ma10/a-company-is-designing-boxes-to-ship-their-product-to-stores-the-design-team-decides-that-the-width.pdf
https://sip.evo9x.com/ma10/1-a-what-is-an-example-of-price-discrimination-why-do-companies-engage-in-price-discrimination-b.pdf
https://sip.evo9x.com/ma10/1-a-what-is-an-example-of-price-discrimination-why-do-companies-engage-in-price-discrimination-b.pdf
https://sip.evo9x.com

