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Understanding the motion of vehicles, especially compact cars, is essential
in physics and automotive engineering. In this article, we will analyze a
scenario involving a compact car with a mass of 725 kg moving at a velocity
of 115 km/h toward the east. We will explore the fundamental concepts of
motion, how to represent this movement graphically, and the physics
principles involved. Whether you're a student, a teacher, or an automotive
enthusiast, this comprehensive guide will deepen your understanding of
vehicle dynamics.

---

Analyzing the Moving Compact Car

Scenario Overview

Imagine a compact car with the following specifications:

- Mass: 725 kg
- Velocity: 115 km/h
- Direction: East

The scenario involves understanding the car's motion, representing its
velocity vector, and sketching the car's movement.

---

Converting Units and Understanding Velocity

Why Convert km/h to m/s?

In physics, SI units are standard for calculations. Since velocity and other
related quantities are often expressed in meters per second (m/s), converting
115 km/h to m/s is necessary.

Conversion Calculation:

\[
\text{Velocity in m/s} = \frac{\text{km/h} \times 1000}{3600} = \frac{115
\times 1000}{3600} \approx 31.94\, \text{m/s}
\]



Result:

- Velocity (v): approximately 31.94 m/s toward the east.

---

Implications of the Velocity

- The car's speed is about 31.94 m/s, which is quite fast—roughly 115 km/h.
- The direction toward the east indicates the vector's orientation.

---

Sketching the Moving Car and Its Motion

Visual Representation

To understand the car's motion, sketching is a helpful tool. Here's how to
approach it:

1. Draw the Car:

- Use a simple rectangle to represent the compact car.
- Label the rectangle as "Car" for clarity.

2. Indicate the Direction of Motion:

- Draw an arrow pointing toward the right (east).
- Label this arrow as the velocity vector v.

3. Annotate the Sketch:

- Write down the mass of the car: 725 kg.
- Write down the velocity: 31.94 m/s toward the east.

Note: The sketch should clearly depict the car's orientation and movement
direction.

Sample Sketch Description

Imagine a horizontal rectangle representing the car, with an arrow
originating from the center pointing rightward. The arrow's length can be
scaled proportionally to the velocity magnitude for visual clarity. The arrow
is labeled v = 31.94 m/s toward the east.

---



Physics Principles Involved in Car Motion

Velocity and Speed

- Velocity is a vector quantity, meaning it has both magnitude and direction.
- In this case, the velocity magnitude is approximately 31.94 m/s, directed
east.

Mass and Momentum

- The mass (725 kg) influences the car's momentum, which is calculated as:

\[
\text{Momentum } (p) = m \times v
\]

- Calculation:

\[
p = 725\, \text{kg} \times 31.94\, \text{m/s} \approx 23,177.65\,
\text{kg·m/s}
\]

- The momentum vector points east, indicating the direction of motion.

Force and Acceleration

- Any change in the car's velocity (speeding up, slowing down, or changing
direction) involves forces.
- Newton's Second Law: \( F = m \times a \)

---

Additional Concepts Related to Vehicle Motion

1. Kinetic Energy

- The kinetic energy (KE) of the moving car is:

\[
KE = \frac{1}{2} m v^2
\]

- Calculation:

\[
KE = 0.5 \times 725\, \text{kg} \times (31.94\, \text{m/s})^2 \approx 0.5



\times 725 \times 1021.64 \approx 370,431\, \text{J}
\]

- The car possesses approximately 370.4 kJ of kinetic energy.

2. Momentum and Impact

- The momentum value is crucial in collision analysis.
- Higher momentum indicates a more significant impact in a crash.

3. Friction and Resistance

- Real-world movement involves overcoming friction and air resistance.
- These forces oppose the motion and influence acceleration and deceleration.

---

Real-World Applications of Vehicle Motion
Analysis

1. Safety and Crash Testing

- Understanding momentum and kinetic energy helps in designing safety
features like airbags and crumple zones.

2. Fuel Efficiency Considerations

- Analyzing motion helps optimize driving strategies for better fuel economy.

3. Traffic Flow and Control

- Knowledge of vehicle speeds and vector directions assists in traffic
management systems.

---

Summary and Final Remarks

- A compact car with a mass of 725 kg moving at 115 km/h toward the east can
be accurately represented by converting its velocity into meters per second.
- Sketching the car and its velocity vector enhances visualization and
understanding of the motion.
- Physics principles such as momentum, kinetic energy, and forces are



integral in analyzing and predicting vehicle behavior.
- These analyses are vital in automotive safety, engineering, and traffic
management.

In essence, understanding the motion of a vehicle involves converting units,
visual representation, and applying fundamental physics concepts. Whether for
academic purposes or practical applications, mastering these principles is
essential for anyone interested in vehicle dynamics and safety.

---
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Frequently Asked Questions

What is the initial velocity of the compact car in
meters per second?

The initial velocity is approximately 31.94 m/s, converted from 115 km/h (115
km/h ÷ 3.6).

How can I sketch the moving compact car to represent
its direction and motion?

Draw a side view of the car with an arrow pointing toward the east to
indicate its direction. Include velocity vectors if needed to show motion.

What physical principles are involved in analyzing
the motion of the moving car?

Principles include Newton's laws of motion, especially the relationship
between force, mass, and acceleration, as well as concepts of velocity and
displacement.

How does the mass of the car (725 kg) affect its
momentum when moving at 115 km/h?

The momentum is calculated as mass times velocity (p = m × v). For this car,
the momentum is approximately 725 kg × 31.94 m/s ≈ 23,157.65 kg·m/s,
indicating its resistance to changes in motion.

What is the significance of sketching the moving car
in physics problems?

Sketching helps visualize the problem, understand directions, and identify
quantities like velocity, force, and acceleration, facilitating better
problem-solving.



How would the scenario change if the car were moving
in the opposite direction?

The velocity vector would point toward the west instead of east, but the
magnitude (speed) and mass would remain the same; only the direction in the
sketch would change.

What tools or software can be used to create an
accurate sketch of the moving car?

Tools include graphing software like GeoGebra, drawing applications like MS
Paint, or physics simulation tools that allow vector and motion
illustrations.

How can understanding this scenario help in real-
world driving or safety analysis?

Analyzing the car's velocity, mass, and momentum aids in understanding
vehicle safety, collision impact, and effective braking or acceleration
strategies during travel.

Additional Resources
A Compact Car, With Mass 725 Kg, Is Moving At 115 Km/h Toward The East.
Sketch The Moving Car.

---

Introduction

In the realm of automotive dynamics, understanding the motion of vehicles is
fundamental to both engineering design and safety analysis. Today, we examine
a specific scenario involving a compact car with a mass of 725 kg moving at a
speed of 115 km/h toward the east. This seemingly straightforward situation
offers a wealth of insights into the principles of physics, the implications
for vehicle safety, and the importance of accurate sketching in analyzing
motion.

This article aims to provide a comprehensive review of this scenario,
dissecting the physics involved, offering detailed sketches, and exploring
the broader implications for vehicle dynamics and safety considerations.

---

Contextualizing the Scenario

The Compact Car Profile

Compact cars are a popular segment of the automotive market, valued for their
efficiency, maneuverability, and ease of parking. The typical weight of such
vehicles usually ranges between 700 kg to 1,200 kg; in this case, the car
weighs precisely 725 kg, placing it on the lighter end of the spectrum.

Key characteristics:



- Mass: 725 kg
- Speed: 115 km/h
- Direction: Toward the east

The Significance of the Speed

Moving at 115 km/h (approximately 71.5 mph) situates the vehicle at high-end
urban or suburban highway speeds. This speed is significant in terms of
kinetic energy, momentum, and the potential for accidents or collision
impacts, making it an excellent case study for physics and safety analysis.

---

Physics of the Moving Vehicle

Converting Speed to SI Units

To analyze the physics accurately, it's essential to convert the speed into
meters per second:

\[ v = 115\, \text{km/h} = \frac{115 \times 1000}{3600} \approx 31.94\,
\text{m/s} \]

Kinetic Energy

The kinetic energy (KE) of the vehicle is given by:

\[ KE = \frac{1}{2} m v^2 \]

Plugging in the values:

\[ KE = \frac{1}{2} \times 725\, \text{kg} \times (31.94\, \text{m/s})^2 \]

\[ KE \approx 362.5 \times 1021.0 \]

\[ KE \approx 370,738\, \text{J} \]

This roughly 370.7 kJ of energy illustrates how much energy is involved in
the vehicle's motion, which becomes critical in crash analysis or braking
studies.

Momentum

Momentum (p) is calculated as:

\[ p = m v = 725\, \text{kg} \times 31.94\, \text{m/s} \approx 23,166\,
\text{kg·m/s} \]

This high momentum underscores the importance of understanding how forces
interact during braking or collision scenarios.

---

Sketching the Moving Car

Visual Representation

A precise sketch of the vehicle’s motion is essential for spatial analysis.
While a text-based format limits visual diagrams, a detailed description can



guide the drawing process.

Sketch Elements:

- Draw an elongated rectangle representing the compact car from a top-down
view.
- Indicate the front of the vehicle with a pointed nose.
- Mark the direction of motion with an arrow pointing toward the right,
labeled "East."
- Include wheels at each corner, proportionally sized.
- Show the road surface as a horizontal line beneath the car.
- Optional: Add a coordinate axis with the x-axis pointing east, y-axis
pointing north for clarity.

Annotations:

- Label the velocity vector \( \vec{v} \), with magnitude 31.94 m/s toward
east.
- Mark the mass \( m = 725\, \text{kg} \).

This sketch helps in visualizing the dynamics and planning further analysis,
such as force vectors during acceleration or deceleration.

---

Deep Dive into Dynamics and Forces

External Forces Acting on the Vehicle

In real-world scenarios, the vehicle is subject to several forces:

- Driving Force (\( F_{drive} \)): Produced by the engine and transmission,
propelling the car eastward.
- Frictional Force (\( F_{fric} \)): The resistive force opposing motion,
mainly from tire-road interaction.
- Air Resistance (\( F_{air} \)): Drag force due to the car's movement
through air.
- Gravity and Normal Force: Perpendicular to the surface, balancing weight.
- Additional forces: Such as braking or steering inputs, depending on
context.

In a steady-state motion (constant speed):

\[ F_{drive} = F_{fric} + F_{air} \]

Understanding these forces is crucial when considering acceleration or
deceleration scenarios.

Acceleration and Deceleration Dynamics

If the driver applies brakes, the vehicle experiences a deceleration, which
can be analyzed using Newton's second law:

\[ F_{net} = m a \]

Where \( F_{net} \) is the net force acting opposite the direction of motion
(primarily brake force and friction), and \( a \) is the acceleration
(negative during braking).



The braking distance depends on:

- Initial velocity \( v_0 \)
- Deceleration \( a \)
- Road conditions and friction coefficients

Using the kinematic equation:

\[ v^2 = v_0^2 + 2 a s \]

where \( v \) is the final velocity (zero if stopped), solving for \( s \):

\[ s = \frac{v^2 - v_0^2}{2 a} \]

This illustrates the importance of understanding vehicle mass and forces
during emergency stops.

---

Safety Implications and Real-World Considerations

Impact of High-Speed Motion

Traveling at 115 km/h significantly increases the kinetic energy and
momentum, thereby elevating the risk and severity of accidents. The energy
involved translates into more severe collision impacts, which is why safety
features like airbags, crumple zones, and advanced braking systems are vital.

Braking and Stopping Distance

Given the initial velocity, the stopping distance can be estimated,
considering typical deceleration rates:

- Dry asphalt: \( a \approx 8\, \text{m/s}^2 \)
- Wet or icy roads: \( a \approx 2-4\, \text{m/s}^2 \)

Using the stopping distance formula:

\[ s = \frac{v^2}{2 a} \]

- For dry conditions:

\[ s = \frac{(31.94)^2}{2 \times 8} \approx \frac{1021}{16} \approx 63.8\,
\text{m} \]

- For wet conditions:

\[ s \approx \frac{1021}{8} \approx 127.6\, \text{m} \]

This underscores how road conditions and vehicle mass influence safety
margins.

Impact on Vehicle Design and Driver Behavior

Understanding the physics of motion at such speeds informs vehicle design —
emphasizing effective braking systems, stability control, and
crashworthiness. Moreover, driver education on safe speeds and maintaining
safe following distances is crucial.



---

Broader Implications for Automotive Review and Research

Design Optimization

Automotive engineers leverage such physics analyses to optimize:

- Suspension systems for stability at high speeds
- Brake systems for reliable deceleration
- Aerodynamic features to reduce drag and improve fuel efficiency

Safety Regulations

Regulatory bodies set speed limits and safety standards based on the physics
of vehicle motion, emphasizing the importance of understanding such
scenarios.

Future Research Directions

Emerging research explores:

- Autonomous vehicle safety at high speeds
- Advanced materials to reduce vehicle weight
- Active safety systems that anticipate and mitigate risks

---

Conclusion

Analyzing a compact car with a mass of 725 kg moving at 115 km/h toward the
east offers profound insights into the principles of physics, vehicle safety,
and engineering design. Through detailed conversions, force analysis, and
visualization, we recognize the critical importance of understanding vehicle
dynamics, especially at high speeds.

The scenario underscores the vital role of physics in automotive safety,
design, and driver awareness. As vehicles continue to evolve with advanced
safety features and autonomous capabilities, foundational physics remains at
the core of ensuring safe and efficient transportation.

---
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Note: This analysis is theoretical and simplified for educational purposes.
Real-world scenarios involve additional complexities like tire conditions,
driver reactions, and environmental factors.
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