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Introduction

Understanding the motion of a car that accelerates from rest to a certain velocity over a
specified period is fundamental in kinematics, a branch of classical mechanics. When
analyzing such motion, velocity-time (V-T) graphs serve as a vital visual tool to interpret
the behavior of the moving object, revealing insights into acceleration, uniformity of
motion, and other dynamic properties. In this article, we focus on a specific scenario where
a car starts from rest and reaches a velocity of 10 meters per second in 10 seconds. We will
explore how to depict this motion graphically, interpret the graph, and understand the
underlying physics principles.

Understanding the Scenario

Initial Conditions

- The car starts from rest, meaning its initial velocity (\(v_0\)) is 0 m/s.
- The total time taken to reach the final velocity is 10 seconds.
- The final velocity (\(v\)) after 10 seconds is 10 m/s.

Assumptions

- The acceleration during this period is constant, which simplifies the analysis.
- External forces like friction or air resistance are negligible unless specified otherwise.

Goals

- To plot the velocity versus time graph (V-T graph).
- To interpret the graph to understand the nature of the acceleration.



Calculating Acceleration

Since the car accelerates uniformly from rest:

\[

a = \frac{\Delta v} {\Delta t} = \frac{v - v_0}{t} = \frac{10\, \text{m/s} - 0} {10\,
\text{s}} = 1\, \text{m/s} "2

\]

This constant acceleration of 1 m/s\(”~2\) implies a straight-line increase in velocity over
time.

Drawing the V Against T Graph

Step-by-Step Process

1. Set Up Axes:
- Horizontal axis (x-axis): Time (\(t\)), ranging from 0 to at least 10 seconds.
- Vertical axis (y-axis): Velocity (\(v\)), ranging from 0 to at least 10 m/s.

2. Plot Initial Point:
- At \(t=0\), \(v=0\).

3. Plot Final Point:
- At \(t=10\, \text{s}\), \(v=10\, \text{m/s}\).

4. Draw the Graph:
- Since acceleration is constant, the graph will be a straight line connecting these points.

Result:

The graph is a straight line starting at the origin (0,0) and rising linearly to (10, 10) with a
slope of 1.

Interpreting the V-T Graph



Shape and Slope

- The straight line indicates uniform acceleration.
- The slope of the line (\(\frac{\Delta v} {\Delta t}\)) equals the acceleration, which is 1
m/s\("~2\).

Physical Significance

- The constant slope signifies that the car's acceleration is uniform throughout the 10
seconds.
- The rising nature of the graph shows the velocity increasing steadily from 0 to 10 m/s.

Area Under the Graph

- The area under a V-T graph between two points gives the displacement during that
interval.
- For this scenario, the area under the line from \(t=0\) to \(t=10\, \text{s}\):

\[

\text{Displacement} = \text{Area of trapezoid} = \frac{1}{2} \times (v_0 + v) \times t =
\frac{1}{2} \times (0 + 10) \times 10 = 50\, \text{m}

\]

- The car travels 50 meters during this acceleration phase.

Mathematical Representation of the Motion

The velocity at any time \(t\):

\[

v(t) =v 0+ at=0 + 1\timest =t\ \text{m/s}

\]

- At \(t=10\, \text{s}\), \(v=10\, \text{m/s}\).

The displacement \(s(t)\):

\[

s(t) =v 0t + \frac{1}{2} at™2 =0 + \frac{1}{2} \times 1 \times t™2 = \frac{1}{2} t"~2
\]

- For \(t=10\, \text{s}\):

\[
s = \frac{1}{2} \times 10™2 = 50\, \text{m}



\]

which confirms the area calculation.

Analyzing Different Types of Motion

Uniformly Accelerated Motion

- The scenario described is a classic example of uniformly accelerated motion.
- The V-T graph is a straight line with a constant positive slope.
- The acceleration remains constant at 1 m/s\("2\).

Non-Uniform Acceleration

- If acceleration were variable, the V-T graph would be curved.
- The slope would change over time, indicating changing acceleration.

Practical Implications and Applications

Vehicle Dynamics

- Understanding the velocity-time behavior helps in designing acceleration profiles for
vehicles.
- Ensures comfort, safety, and efficiency.

Engineering and Safety

- Engineers use such graphs to analyze the acceleration patterns during vehicle testing.
- Safety features depend on predictable acceleration profiles.

Driving Strategies

- Drivers can use knowledge of acceleration to optimize fuel efficiency and driving comfort.



Summary

- The motion of a car starting from rest and reaching 10 m/s in 10 seconds with constant
acceleration is represented by a straight line on a V-T graph.

- The slope of the line equals the acceleration, which in this case is 1 m/s\(™2\).

- The area under the graph gives the total displacement (50 meters).

- Such analyses are fundamental in physics, vehicle design, and real-world applications
involving motion.

Conclusion

Drawing and interpreting the velocity versus time graph for this motion scenario provides a
clear visual understanding of uniform acceleration. The straight-line V-T graph not only
illustrates the steady increase in velocity but also allows calculation of displacement and
acceleration directly from the graph. This fundamental concept serves as a cornerstone in
the study of kinematics, enabling engineers, physicists, and drivers to better understand
and predict the behavior of moving objects in various contexts.

Frequently Asked Questions

What is the initial velocity of the car in the given
scenario?

The initial velocity of the car is 0 m/s since it starts from rest.

What is the final velocity of the car after 10 seconds?

The final velocity of the car after 10 seconds is 10 m/s.

How is the acceleration of the car calculated in this
scenario?

The acceleration is calculated using the formula a = (v - u) / t, which gives a = (10 m/s - 0) /
10 s = 1 m/s2.

What does the velocity-time graph (V against T) look
like for this motion?

The graph is a straight line starting from the origin (0,0) and increasing linearly to (10 s, 10
m/s), indicating uniform acceleration.



What is the significance of the linear V-T graph in this
context?

A straight-line V-T graph indicates that the car is undergoing uniform acceleration during its
motion.

How can the area under the V-T graph be interpreted?

The area under the V-T graph represents the displacement of the car during the motion.

What is the total displacement of the car after 10
seconds?

The displacement is 50 meters, calculated as the area under the V-T graph (area of a
triangle: 0.5 x base x height = 0.5 x 10 s x 10 m/s).

Why is the initial velocity zero in this problem?

Because the car starts from rest, meaning its initial velocity is zero at the beginning of the
motion.

How would the V-T graph change if the acceleration was
not uniform?

The graph would be curved rather than a straight line, indicating non-uniform acceleration
or deceleration.

What other information can be derived from the V-T
graph besides displacement?

From the V-T graph, you can determine acceleration, average velocity, and analyze the
nature of the motion (uniform or variable acceleration).

Additional Resources

Car Starts From Rest And Reaches A Velocity Of 10 M/s In 10s: A Detailed
Analysis of Velocity-Time Graphs

Introduction

In the realm of classical mechanics, understanding the motion of vehicles provides
invaluable insights into the fundamental principles that govern everyday phenomena. A
guintessential example is analyzing how a car accelerates from a standstill to a certain
velocity over a specified time period. When a car starts from rest and attains a velocity of



10 meters per second (m/s) in 10 seconds, it exemplifies a straightforward case of
uniformly accelerated motion. Such scenarios are not only foundational for physics students
but are also critical in designing safe and efficient transportation systems.

This article delves into the specifics of such motion, with a primary focus on constructing
and interpreting the velocity versus time (V-T) graph. We will explore the nature of the
acceleration involved, the graphical representation, and the implications of the motion
profile. By dissecting each component, readers will gain a comprehensive understanding of
the dynamics at play.

Understanding the Scenario: Key Parameters and Assumptions

Before constructing the V-T graph, it is essential to outline the parameters and
assumptions involved:

- Initial velocity (u): 0 m/s (car starts from rest)
- Final velocity (v): 10 m/s

- Time taken (t): 10 seconds

- Type of acceleration: Uniform (constant)

- Motion type: Uniform acceleration from rest

The assumption of uniform acceleration simplifies the analysis, allowing the use of basic
kinematic equations to derive the velocity profile. This scenario is typical of many real-
world starting motions, such as a car accelerating smoothly from a traffic signal or a start-
up phase of a vehicle.

Theoretical Foundations: Kinematic Equations

The motion described falls under the scope of linear kinematics, governed by the following
equations:

1. Final velocity (v):

\[
v=u+at

\]

2. Displacement (s):

\[
s = ut + \frac{1}{2} at™2
\]

3. Average velocity (v_avQ):

\[
v_{avg} = \frac{u + v}{2}



\]

Given that the initial velocity \( u = 0\), and \( v = 10\, \text{m/s} \) after \( t = 10\,
\text{s} \), we can compute the acceleration \( a \):

\[
a = \frac{v - u}{t} = \frac{10-0}{10} = 1\, \text{m/s} "2
\]

This constant acceleration of 1 m/s\(”2\) indicates a steady increase in velocity,
characteristic of uniform acceleration.

Constructing the Velocity-Time (V-T) Graph

The V-T graph offers a visual representation of how velocity changes over time. For uniform
acceleration starting at rest, the graph is a straight line inclined at an angle corresponding
to the acceleration.

Step-by-Step Construction:

1. Axes:

- The horizontal axis (T-axis) represents time, ranging from 0 to 10 seconds.
- The vertical axis (V-axis) represents velocity, ranging from 0 m/s to at least 10 m/s.

2. Plotting initial point:

-At\(t=0\),\(v =0\) m/s (starting point).

3. Plotting final point:

- At\(t = 10\, \text{s} \), \( v = 10\, \text{m/s}\).

4. Drawing the line:

- Connect these points with a straight line, indicating constant acceleration.

This results in a straight line starting from the origin (0,0) and ending at point (10, 10), with
a constant slope representing the acceleration.

Mathematical Expression of the Graph:

\[
vit) =u+at=0+ 1\timest =t\ \text{(for } 0\leq t\leq 10 \text{)}
\]

This linear relationship confirms that velocity increases uniformly over time.



Analytical Insights from the V-T Graph

The significance of the V-T graph extends beyond mere visualization; it encapsulates
several key physical insights:

- Constant Slope: The straight-line nature of the graph indicates uniform acceleration. The
slope of the line (\( \frac{\Delta v}{\Delta t} \)) equals the acceleration:

\[
\text{slope} = \frac{v}{t} = \frac{10\, \text{m/s}} {10\, \text{s}} = 1\, \text{m/s} "2
\]

- Acceleration value: The constant slope confirms that the acceleration is uniform at 1
m/s\(~2\).

- Average velocity: For uniformly accelerated motion from rest, the average velocity over
the interval is:

\[
v_{avg} = \frac{u + v}{2} = \frac{0 + 10} {2} = 5\, \text{m/s}
\]

Correspondingly, the total displacement during the 10 seconds can be calculated as:

\[
s =v_{avg} \times t = 5 \times 10 = 50\, \text{meters}
\]

- Physical interpretation: The car's velocity increases steadily, reflecting a smooth
acceleration rather than abrupt changes.

Practical Implications and Real-World Applications
Understanding the velocity-time relationship is crucial in various practical contexts:

- Vehicle Design: Engineers utilize such analyses to optimize acceleration profiles for
comfort, safety, and fuel efficiency.

- Traffic Management: Knowledge of acceleration behavior aids in designing traffic signals
and road layouts.

- Safety Considerations: Uniform acceleration ensures predictable vehicle behavior,
reducing the risk of accidents.

- Performance Testing: Manufacturers assess vehicle acceleration to meet regulatory
standards and consumer expectations.

In real-world scenarios, acceleration may not always be uniform. Factors such as engine

performance, road incline, and driver behavior introduce complexities. Nevertheless, the
uniform acceleration model provides a foundational understanding that underpins more

advanced analyses.



Extending the Analysis: From Graph to Calculations
Beyond the graphical perspective, the V-T relationship enables precise calculations:
- Time to reach a certain velocity:

\[
t = \frac{v}{a} = \frac{10}{1} = 10\, \text{s}
\]

- Displacement during acceleration:

\[
s=ut + \frac{1}{2} at™2 =0 + \frac{1}{2} \times 1 \times (10)"~2 = 50\, \text{meters}
\]

- Implication: The car covers 50 meters while accelerating from rest to 10 m/s over 10
seconds.

Broader Context: Comparing Different Motion Profiles

While uniform acceleration offers clarity, real-world vehicle motion often involves varied
acceleration profiles:

- Non-uniform acceleration: Acceleration varies over time, leading to curved V-T graphs.
- Constant velocity: Horizontal line on V-T graph, indicating zero acceleration.
- Deceleration: Negative slope, representing slowing down.

Understanding these profiles helps in designing systems for acceleration and deceleration,
such as cruise control or emergency braking.

Conclusion

The analysis of a car starting from rest and reaching a velocity of 10 m/s in 10 seconds
provides a clear illustration of uniform acceleration and its graphical representation. The
velocity-time graph, characterized by a straight line with a slope of 1 m/s\("2)\),
encapsulates the essence of this motion—steady change in velocity over time. Such studies
are fundamental in physics education and engineering, offering insights into vehicle
dynamics, safety protocols, and transportation efficiency.

In essence, the V-T graph is a powerful tool for visualizing and understanding motion,
making complex concepts accessible and applicable to real-world scenarios. As we continue
to develop smarter and safer transportation systems, grasping these foundational principles
remains more relevant than ever.
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