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Understanding the motion of vehicles, especially motorbikes, is fundamental in physics and engineering.
When a motorbike accelerates from a certain initial velocity to a higher final velocity over a specific period,
it covers a certain distance. Calculating this distance requires understanding concepts such as average
velocity, acceleration, and the kinematic equations of motion. In this article, we will explore how to
determine the distance traveled by a motorbike that accelerates from 15 meters per second (m/s) to 25 m/s
over 15 seconds. We will also delve into related concepts, formulas, and detailed calculations to provide a

comprehensive understanding of the problem.

Understanding the Context of the Problem

Imagine a motorbike rider starting from a certain speed and then accelerating steadily over a period of
time. The initial speed (u) is 15 m/s, and the final speed (v) after 15 seconds (t) is 25 m/s. The question is:

how far has the motorbike traveled during this acceleration period?
This type of problem is common in physics, especially in mechanics, where the goal is to relate different

quantities like initial velocity, final velocity, acceleration, time, and displacement (distance traveled). The

key is to use the correct equations of motion that relate these variables.

Key Concepts and Definitions

Before proceeding with calculations, it's essential to understand some core concepts:

Initial Velocity (u)

- The velocity of the motorbike at the start of the acceleration period.

- In this case, u = 15 m/s.



Final Velocity (v)

- The velocity after accelerating for a certain time.

- Here, v = 25 m/s.

Time (t)

- Duration over which acceleration occurs.

- Given as t = 15 seconds.

Acceleration (a)

- The rate at which the motorbike’s velocity changes.

- To be calculated or used as an unknown in some equations.

Displacement (s)

- The total distance traveled during the accelerating period.

- The primary quantity of interest in this problem.

Fundamental Equations of Motion

The analysis relies on the kinematic equations for uniformly accelerated motion:

1. First Equation:

\

v =utat

\]

2. Second Equation (displacement):

\

s = ut + \frac{1}{2}at"2

\

3. Third Equation (relation between velocities and displacement):

\

v"2 =u"2 + 2as

\]

Since the acceleration is constant during the period, these equations are applicable.



Calculating the Acceleration

The first step is to determine the acceleration (a). Using the first equation:

\

a = \frac{v - u}{t}

\]

Substituting the known values:

\[
a = \frac{25\, \text{m/s} - 15\, \text{m/s}}{15\, \text{s}} = \frac{10\, \text{m/s}}{15\, \text{s}} =
\frac{2}{3}\, \text{m/s}"2 \approx 0.6667\, \text{m/s}"2

\

This indicates the motorbike accelerates at approximately 0.6667 meters per second squared during the 15

seconds.

Calculating the Distance Traveled

Now, with the acceleration known, we can compute the total distance traveled during this period using

any of the displacement formulas. The most straightforward in this case is the second equation:

\[
s = ut + \frac{1}{2}at"2
\]

Substituting the known values:

\[
s = (15\, \text{m/s})(15\, \text{s}) + \frac{1}{2}(0.6667\, \text{m/s}"2)(15\, \text{s})"2
\]

Calculating each term:

- First term: \(15 \times 15 = 225\, \text{m}\)
- Second term: \(\frac{1}{2} \times 0.6667 \times 225 = 0.3333 \times 225 = 75\, \text{m}\)

Adding these:



\[
s = 225\, \text{m} + 75\, \text{m} = 300\, \text{m}

\]

Therefore, the motorbike travels 300 meters during the 15 seconds of acceleration.

Alternative Method: Using Velocity-Based Formula

Alternatively, the displacement can be calculated using the average velocity when acceleration is uniform:

\

\text{Average velocity} = \frac{u + v}{2}

\]

and

\

s = \text{average velocity} \times t

\]

Calculating the average velocity:

\

\frac{15\, \text{m/s} + 25\, \text{m/s}}{2} = \frac{40}{2} = 20\, \text{m/s}

\

Then, the displacement:

\

s = 20\, \text{m/s} \times 15\, \text{s} = 300\, \text{m}

\

This confirms our previous calculation, reinforcing the consistency of the solution.

Understanding the Significance of the Calculation

This problem exemplifies fundamental principles of kinematics in physics, demonstrating how initial and
final velocities, acceleration, and time interrelate to determine the distance traveled. Such calculations are

vital in various real-world applications, including:



- Designing vehicle acceleration profiles
- Estimating travel times in transportation planning
- Analyzing vehicle performance and safety

- Building simulations for motorsport and engineering

Additional Considerations

‘While the problem assumes constant acceleration, real-world scenarios may involve variable acceleration
due to factors like friction, air resistance, and rider input. For more accurate modeling, these factors need to

be considered, often requiring calculus-based approaches or computer simulations.

Moreover, understanding the limits of the equations is crucial. For example, if the acceleration was not

uniform, the simple formulas would not apply directly, and more complex methods would be necessary.

Summary of Key Results

- Initial velocity (u): 15 m/s

- Final velocity (v): 25 m/s

- Time (t): 15 seconds

- Calculated acceleration (a): approximately 0.6667 m/s

- Distance traveled (s): 300 meters

Conclusion

In summary, a motorbike accelerating from 15 m/s to 25 m/s over 15 seconds travels approximately 300
meters. This calculation illustrates the practical application of fundamental kinematic equations,
emphasizing the importance of understanding velocity, acceleration, and displacement relationships.
Whether for academic purposes, vehicle design, or real-world driving analysis, mastering these concepts is

essential for accurate motion analysis and engineering design.
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Frequently Asked Questions

What is the initial velocity of the motorbike?

The initial velocity of the motorbike is 15 m/s.

What is the final velocity of the motorbike?

The final velocity of the motorbike is 25 m/s.

How long does the acceleration take?

The acceleration occurs over a duration of 15 seconds.

‘What is the average velocity of the motorbike during acceleration?

The average velocity is (15 m/s + 25 m/s) / 2 = 20 m/s.

How far does the motorbike travel during this acceleration?

The distance traveled is average velocity multiplied by time: 20 m/s x 15 s = 300 meters.

Which formula can be used to find the distance traveled during constant

acceleration?

The formula is s = ut + (1/2)at?, where u is initial velocity, a is acceleration, and t is time.

Additional Resources

Motorbike Acceleration and Distance Traveled: An In-Depth Analysis

When considering the dynamics of a motorbike’s acceleration, enthusiasts and engineers alike are often

intrigued by how far a vehicle travels during a specific period of acceleration. In this review, we delve



into a practical scenario: a motorbike accelerates from 15 meters per second (m/s) to 25 m/s over a span of 15
seconds. We will explore the fundamental physics principles involved, analyze the calculations step-by-

step, and discuss the implications of the results from both a performance and engineering perspective.

Understanding the Scenario: Basic Parameters and Context

The scenario involves a motorbike starting at an initial velocity (u) of 15 m/s and reaching a final velocity
(v) of 25 m/s within a time interval (t) of 15 seconds. To appreciate this situation fully, it’s important to

clarify the context:

- Initial Velocity (u): 15 m/s (~54 km/h or 33.5 mph), representing a moderate speed typical of urban riding
conditions.

- Final Velocity (v): 25 m/s (~90 km/h or 55.9 mph), approaching highway speeds, indicating a significant
acceleration.

- Time (t): 15 seconds, a relatively short period highlighting acceleration performance.

This scenario offers an excellent case study for understanding average acceleration, displacement during

acceleration, and the underlying physics equations that govern these motions.

Fundamental Physics Principles

Before diving into calculations, it’s essential to revisit some core physics concepts related to uniformly

accelerated motion.

Uniform Acceleration

In scenarios where an object accelerates at a constant rate, the following kinematic equations apply:

- Final velocity: v=u+at
- Displacement: s = ut + 0.5 a t?

- Average velocity: v_avg = (u +v) /2

Where:

- u = initial velocity



- v = final velocity
- a = acceleration
-t = time

- s = displacement (distance traveled during the acceleration)

Note: These equations assume constant acceleration, which is typical in idealized physics problems.

Calculating the Acceleration

The first step is to determine the acceleration of the motorbike over the 15-second interval.

Step 1: Using the Kinematic Equation

Given:
-u=15m/s
-v=25m/s
-t=15s

Rearranged formula:

a=(v-u)/t

Plugging in the numbers:

a=(25m/s—15m/s)/ 15s =10 m/s / 15s = 0.6667 m/s*
Interpretation:

The motorbike accelerates at approximately 0.67 meters per second squared. This is a moderate acceleration,

typical of well-tuned bikes during steady acceleration phases.

Calculating the Distance Traveled During Acceleration

Next, we analyze how far the motorbike travels during this 15-second period of acceleration.



Step 1: Find the Average Velocity

Average velocity:

v_avg=(u+v)/2=(15m/s+25m/s)/2=20m/s

Step 2: Calculate Displacement (s)

Displacement during uniformly accelerated motion:
s=v_avg t =20 m/s 15 s = 300 meters

Result:

The motorbike travels approximately 300 meters while accelerating from 15 m/s to 25 m/s over 15 seconds.

Implications and Insights

This analysis yields several insights into the performance and engineering considerations of motorbikes.

Performance Perspective

- Speed Gain: Achieving a 10 m/s increase (roughly 36 km/h or 22.3 mph) in 15 seconds demonstrates a
smooth and controlled acceleration, suitable for urban or highway merging scenarios.

- Distance Covered: Traveling 300 meters during acceleration highlights the importance of acceleration
profiles in safety and efficiency. For instance, in highway entry ramps, this distance corresponds to the

length needed to safely reach cruising speed.

Engineering Implications

- Engine Power: To sustain an acceleration of about 0.67 m/s% the engine must deliver sufficient power,
factoring in aerodynamic drag, rolling resistance, and other forces.

- Design Considerations: Manufacturers may aim for specific acceleration profiles to balance performance
with safety and fuel efficiency.

- Safety Margins: Understanding the distance covered during acceleration helps in designing safer road



systems, ensuring riders have adequate space to reach desired speeds.

Exploring Variations and Real-World Factors

‘While the calculations above assume ideal conditions—constant acceleration and no external forces—real-

world scenarios involve additional factors influencing the distance traveled:

- Variable Acceleration: In practice, acceleration is often non-uniform, with initial rapid increase followed
by tapering off.

- External Forces: Air resistance, wind, road incline, and mechanical drag affect the actual acceleration and
distance.

- Rider Input: Human factors such as throttle control and shifting impact acceleration profiles.

Understanding these variables is crucial for accurate modeling and realistic performance expectations.

Additional Calculations and Considerations

For comprehensive analysis, consider the following:

1. Total Distance Traveled (Including Constant Speed)

If the motorbike accelerates from 15 m/s to 25 m/s over 15 seconds, then maintains 25 m/s afterward, the

total distance over a longer journey can be segmented:

- Distance during acceleration: 300 m

- Distance during constant speed (if maintained for additional time): s = v t

2. Impact of Different Acceleration Rates

Suppose the acceleration was higher or lower; how would that affect distance? For example:

- Higher acceleration: More distance covered in less time.



- Lower acceleration: Less distance covered, potentially requiring longer time to reach desired speed.

Conclusion: The Performance and Engineering Significance

In summary, a motorbike accelerating from 15 m/s to 25 m/s over 15 seconds covers approximately 300
meters during this period. This calculation, rooted in fundamental physics principles, offers valuable

insights into vehicle performance, rider experience, and engineering design.
Such analyses are essential for:

- Performance tuning: Engineers can optimize engine output and transmission characteristics.
- Safety planning: Road designers can ensure adequate space for acceleration zones.
- Rider awareness: Understanding how acceleration profiles influence travel distance enhances riding

strategy and safety.

By meticulously examining these dynamics, manufacturers and riders alike can better appreciate the
intricacies of motorbike performance, leading to safer, more efficient, and more enjoyable riding

experiences.

Disclaimer:
Actual distances and acceleration profiles may vary based on external factors, rider behavior, and

mechanical conditions. This analysis provides an idealized, physics-based estimate.
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