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Understanding the Scenario: Motion on a Circular
Track

In the realm of physics, understanding the motion of objects along curved paths is fundamental.
Here, we examine a race car that travels at a constant speed along a circular racetrack. The key
parameters provided are:

- Speed of the race car (v): 40.0 m/s
- Radius of the track (r): 265 mm

Our goal is to determine the period (T) of the race car's motion, i.e., the time it takes for the car to
complete one full lap around the track.

Converting Units for Consistency

Before performing calculations, it's essential to ensure all units are consistent. The radius is given in
millimeters, so we convert it to meters:

- 1 millimeter (mm) = 0.001 meters (m)

Thus,

r=265mm= 265 x 0.001 m = 0.265 m



Fundamental Concepts: Period and Circular Motion

In uniform circular motion, the period (T) is related to the circumference of the circle and the speed
of the object:

T = \frac{\text{Circumference}}{\text{Speed}}

Where:

- The circumference (C) of a circle is given by:

C = 2nr

- The speed (v) is constant in this case, given as 40.0 m/s.

Calculating the Circumference of the Track

Let's compute the circumference based on the radius:

C=2nr =2 xmnx 0.265 m

Using 1t = 3.1416,

C=2 x 3.1416 x 0.265 m = 6.2832 x 0.265 m = 1.666 m

Therefore, the track's circumference is approximately 1.666 meters.

Determining the Period of the Race Car

Using the formula:

T = \frac{C}{v}



Substituting the known values:

T = \frac{1.666\, \text{m}}{40.0\, \text{m/s}} = 0.04165\, \text{s}

Hence, the period T is approximately 0.0417 seconds.

Implications of the Calculated Period

Understanding the period provides insight into the speed and frequency of the race car's laps:

- Lap Frequency (f): The reciprocal of the period

f = \frac{1}{T} = \frac{1}{0.0417\, \text{s}} = 24\, \text{Hz}

This indicates the race car completes about 24 laps every second, which is an extremely high rate,
emphasizing the incredible speed and precision required in high-performance racing.

Additional Considerations in Circular Motion

While the calculation above assumes uniform circular motion with constant speed, real-world factors
often influence such scenarios:

- Centripetal Force: The force required to keep the car moving along the circular track
- Friction: Provides the necessary grip for the car to maintain speed without slipping

- Banking of the Track: Can influence the centripetal force and the car's stability

- Aerodynamic Drag: Opposes motion and can affect the actual period

Understanding these factors is crucial for race car design and track setup, ensuring safety and
optimal performance.

Real-World Applications of the Calculation

Knowing the period of a race car's motion has practical applications in:

- Race Strategy: Timing laps to optimize performance



- Vehicle Engineering: Designing suspension and tires suited for specific speeds
- Track Design: Ensuring curves are safe and manageable at high speeds
- Safety Protocols: Anticipating forces exerted on the vehicle and driver

Summary and Final Remarks

To summarize:

- The radius of the track: 0.265 meters

- The speed of the race car: 40.0 meters per second

- The circumference of the track: approximately 1.666 meters

- The period of the race car's motion: approximately 0.0417 seconds

This calculation demonstrates how fundamental physics principles can be applied to real-world high-
speed scenarios. It illustrates the importance of unit conversions, fundamental formulas, and
understanding circular motion dynamics in sports engineering, vehicle design, and safety analysis.

Conclusion

In conclusion, analyzing the motion of a race car around a circular track involves basic physics
concepts like circumference, speed, and period. Despite the seemingly simple problem, it offers a
window into the complex considerations behind high-speed racing and vehicle dynamics. Whether
for professional racing teams or physics enthusiasts, understanding these principles enhances
appreciation for the precision and engineering involved in motorsports.

References

- Physics textbooks on circular motion and rotational dynamics
- Engineering resources on vehicle dynamics and track design
- High-performance racing case studies and technical reports

Note: Always remember that real-world scenarios involve many variables. The calculations provided
here are idealized and assume perfect conditions such as constant speed and no external forces
beyond those necessary for circular motion.



Frequently Asked Questions

What is the formula to calculate the period of a race car
moving around a circular track?

The period T is calculated using T = circumference / speed, where the circumference is 2mr.

Given a race car speed of 40.0 m/s and a track radius of 265
mm, how do you convert the radius to meters?

Convert 265 mm to meters by dividing by 1000, so r = 0.265 m.

What is the circumference of the circular racetrack in meters?
Circumference C = 2nr = 2 x 3.1416 x 0.265 = 1.664 meters.

How do you calculate the period of the race car's motion
around the track?

UseT=C/v=1.664m/40.0 m/s = 0.0416 seconds.

What units should the radius be in when calculating the
period?

The radius should be in meters to match the velocity's units for consistent SI units.

If the speed of the race car increases, how does it affect the
period of rotation?

An increase in speed decreases the period, since T = C /v, so T is inversely proportional to v.

What assumptions are made in calculating the period of the
race car's motion?

Assumes constant speed and a perfectly circular track without any friction or external forces
affecting the motion.

Can the period be expressed in milliseconds for better clarity?

Yes, 0.0416 seconds is approximately 41.6 milliseconds.

What is the significance of knowing the period in racing



dynamics?

Knowing the period helps in understanding the timing, stability, and control of the race car's motion
around the track.

How would the period change if the track radius was doubled?

Doubling the radius to 0.53 m would double the circumference, resulting in a new period of
approximately 0.0832 seconds, assuming the same speed.

Additional Resources
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Introduction

In the exhilarating world of motorsports, understanding the physics behind a race car’s motion is
crucial for both engineers and enthusiasts. When a car speeds around a circular track, its motion
involves intricate relationships between velocity, acceleration, and timing. Today, we delve into a
fundamental question: Given a race car moving at 40.0 meters per second around a circular track
with a radius of 265 millimeters, what is its period—the time it takes to complete one full lap? This
calculation may seem straightforward at first glance, but it encapsulates core principles of circular
motion and kinematics, and offers insight into the mechanics that keep race cars glued to their
tracks at incredible speeds.

Understanding the Key Concepts
Before jumping into calculations, it's essential to clarify the physics principles involved:

- Circular Motion: When an object moves along a circular path, its motion is characterized by
constant speed but changing velocity vector, resulting in centripetal acceleration directed toward
the center of the circle.

- Period (T): The period is the time taken for one complete revolution or lap around the track.

- Circumference: The total distance traveled in one lap, which depends on the radius of the track.

The key to solving this problem lies in relating the car’s speed to the distance traveled and the time
taken, which directly yields the period.

Step 1: Converting Units for Consistency

The radius of the track is given as 265 millimeters (mm). To work comfortably with SI units, convert
millimeters to meters:



- 1 millimeter (mm) = 0.001 meters (m)
- Radius \( r = 265\, \text{mm} = 265 \times 0.001)\, \text{m} = 0.265\, \text{m} \)

Ensuring all measurements are in meters and seconds simplifies calculations and reduces errors.

Step 2: Calculating the Circumference of the Track

The track is circular, so its length \( C ) is the circumference:

\[
C=2\pir
\]

Plugging in the radius:

\[
C = 2 \times \pi \times 0.265\, \text{m}

\]
Using \( \pi \approx 3.1416 \):

\[
C \approx 2 \times 3.1416 \times 0.265 \approx 6.2832 \times 0.265 \approx 1.666\, \text{m}

\]

Thus, the length of one lap around the track is approximately 1.666 meters.

Step 3: Relating Speed to Period
The core relationship between speed \( v ), distance \( C ), and time \( T\) is:

\[
v = \frac{C}{T}
\]

Rearranged to solve for \( T \):

\[
T = \frac{C}{v}
\]

Given that the car’s speed \( v = 40.0\, \text{m/s} \), we substitute values:

\[
T = \frac{1.666\, \text{m}}{40.0\, \text{m/s}} \approx 0.04165\, \text{s}

\]



Rounding to appropriate significant figures:

\[
T \approx 0.0417\, \text{s}

\]

Answer: The period of the race car's motion around the track is approximately 0.0417 seconds.

Deep Dive: Interpreting the Result
This remarkably short period emphasizes the high speed and small radius of the track. For context:

- The car completes a lap in just over 41 milliseconds.
- To visualize this, the car makes roughly 24 laps per second.

This rapid repetition highlights the intense physics at play. Such calculations are not merely
academic—they’re crucial for engineers designing race cars and tracks, ensuring safety and optimal
performance.

Additional Considerations in Circular Motion

While the calculation above provides the period based purely on kinematic relationships, real-world
scenarios involve more complexity:

- Centripetal Force: To maintain such a high speed on a small radius, the car must generate
sufficient lateral force through tires and suspension systems.

- Friction and Grip: The coefficient of friction between tires and track influences the maximum
sustainable speed without slipping.

- G-Forces: Drivers experience significant lateral G-forces, which must be managed for safety and
comfort.

- Acceleration: Although the speed is constant, the continuous change in direction means the car is
undergoing centripetal acceleration:

\[
a c = \frac{v"2}{r}
\]

Calculating the acceleration:

\[
a_c = \frac{(40.0)~2}{0.265} \approx \frac{1600}{0.265} \approx 6038.5\, \text{m/s} "2

\]

This enormous acceleration underscores the physical demands on both vehicle and driver.



Implications for Race Strategy and Vehicle Design
Understanding the period and related physics has practical implications:

- Timing and Strategy: Knowing the lap time helps teams plan pit stops and analyze performance.

- Vehicle Dynamics: Engineers optimize tire grip, suspension, and aerodynamics to sustain high
speeds and safe cornering.

- Driver Training: Drivers learn to manage G-forces and maintain control at high speeds, especially
on tight turns with small radii.

Conclusion

Calculating the period of a race car moving at 40.0 m/s around a track with a radius of 265 mm
reveals just how swift and intense high-performance racing is. With a lap time of approximately
0.0417 seconds, the physics of circular motion governs every aspect of the sport—from vehicle
design to driver technique. These principles not only enhance our appreciation of racing but also
exemplify the elegant application of physics in real-world, high-speed scenarios. As technology
advances, a deeper understanding of such dynamics continues to push the boundaries of speed,
safety, and engineering excellence in motorsports.
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