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Understanding the Question: Q1. At Which Point
Or Points (marked A-e) Is The Object Moving The
Slowest Without Being At Rest? Explain

When analyzing motion in physics, a common problem involves determining the
point at which an object moves the slowest without coming to a complete stop.
The question, Ql. At Which Point Or Points (marked A-e) Is The Object Moving
The Slowest Without Being At Rest? Explain, invites us to examine a given
motion scenario, typically represented by a position versus time graph or a
velocity versus time graph, with specific points labeled A through e.
Understanding where the object reaches its minimum non-zero speed along its
path helps clarify the underlying principles of kinematics, such as velocity,
acceleration, and the nature of the object's motion (whether it’s
accelerating, decelerating, or moving at a constant speed). In this article,
we will explore how to analyze such a problem comprehensively.

Fundamental Concepts for Analyzing Motion

Velocity and Speed

Velocity is a vector quantity indicating both the speed and direction of an
object’s motion. Speed, on the other hand, is the magnitude of velocity,
representing how fast an object moves regardless of direction. When the
question asks about the object moving the slowest without being at rest, it
refers to the point where the object's speed is at its minimum positive
value—meaning the object is moving slowly but not stopped.

Position vs. Time and Velocity vs. Time Graphs
To analyze the motion, physicists often use:
e Position vs. Time Graphs: Show how the object's position changes over

time, indicating whether it accelerates, decelerates, or moves at
constant speed.



e Velocity vs. Time Graphs: Show how the velocity changes, allowing us to
identify points of maximum, minimum, or zero velocity.

Key Points in Motion Analysis

1. Points of Rest (Zero Velocity): When the graph touches the time-axis in
a velocity vs. time graph.

2. Points of Maximum or Minimum Velocity: Correspond to the peaks or
troughs in the velocity graph.

3. Points where the object is moving slowest but not at rest: These are the
points where the velocity reaches its lowest positive value, just above
zero, during the motion cycle.

Analyzing the Points Marked A-e

Given a Typical Motion Scenario

Suppose the motion is represented by a velocity vs. time graph with points
labeled A, B, C, D, and E. Each point corresponds to a specific moment in
time where the velocity has particular characteristics. To determine where
the object moves the slowest without stopping, we analyze the velocities at
these points.

Step-by-Step Approach

1. Identify the velocities at each point: This can be done through the
velocity graph or data provided.

2. Note the signs and magnitude of velocities: Positive or negative
velocities indicate direction; the magnitude indicates speed.

3. Find the minimum positive velocity: The smallest value of velocity above
zero among points A-e.

4. Confirm the point(s): Ensure that at this point(s), the object is not at
rest (velocity = 0).



Hypothetical Example

Imagine the velocities at points A through E are as follows:

Point A: 5 m/s

Point B: 2 m/s

Point C: 0 m/s (rest)

Point D: 1 m/s

Point E: 3 m/s

In this case, the object moves the slowest at point D with a velocity of 1
m/s, which is the lowest positive value among the points, and the object is
not at rest.

Interpreting the Data: When 1is the Object
Moving the Slowest Without Rest?

Key Observations

e The minimum positive velocity point: The point where the object’s speed
is at its lowest above zero.

e Velocity trends: How the velocity changes over time indicates whether
the object is accelerating or decelerating.

e Graph analysis: The shape of the velocity graph helps identify the
points of minimum speed.

Common Scenarios

Depending on the shape of the velocity graph, the object may reach its
slowest speed at different points:

1. Near a turning point in velocity: When the velocity reaches a local
minimum during the motion.

2. During deceleration phases: When the object slows down but doesn’t come
to rest.



3. Between acceleration phases: When the object transitions from higher to
lower speeds but remains in motion.

Conclusion: Which Point(s) Mark the Slowest
Moving State Without Rest?

In conclusion, to determine the point or points where the object moves the
slowest without being at rest, the key is to analyze the velocity data or
graph. The point with the lowest positive velocity indicates the slowest
movement while still in motion. If provided with a velocity vs. time graph or
numerical data, one should identify the minimum positive velocity value among
the labeled points A through E.

Typically, this involves locating the local minima in the velocity graph that
are above zero. If multiple points share this minimum positive velocity, then
all such points are the answers to the question. If the motion is periodic or
involves oscillations, the object may reach several points where it moves
slowly but not at rest, each representing a local minimum in the velocity
profile.

Final Thoughts and Tips for Analyzing Motion
Problems

e Always distinguish between points where the object is at rest (velocity
= 0) and points of minimum positive velocity.

e Pay attention to the shape of the velocity graph—peaks, troughs, and
zero crossings reveal critical points of motion.

e In complex scenarios, consider both the velocity and acceleration to
understand the motion dynamics fully.

e When solving similar problems, carefully read the data or graph provided
and identify the key features that indicate slowest motion without
stopping.

By mastering the analysis of velocity profiles and understanding the
fundamental principles of kinematics, you can confidently determine at which
points an object moves the slowest without coming to a halt, providing
valuable insight into the nature of motion.



Frequently Asked Questions

At which points (A-e) is the object moving the
slowest without being at rest, and why?

The object moves the slowest at points where its kinetic energy is minimized
but not zero, typically at points where potential energy is highest. These
are usually the top points in a pendulum's swing (such as point C), where the
velocity reaches its minimum but remains above zero if the motion is ongoing.

How can we determine the points where the object is
moving the slowest without stopping?

By analyzing the energy conservation or velocity diagram, the points where
the kinetic energy is least—corresponding to the highest potential energy-are
where the object moves slowest but is still in motion.

Why does the object not come to rest at these points
(A-e)?

Because unless there is external damping or friction, the object oscillates
continuously, so it only momentarily comes to rest at the extreme points, but
in an ideal case, it keeps moving with minimal speed at those points.

Can you identify the specific point among A-e where
the object is slowest without being at rest?

Typically, the slowest point is at the highest position in the swing, such as
point C, where the velocity is at its minimum but still non-zero if the
motion continues.

What role does energy conservation play in
determining the slowest points of the object?

Energy conservation indicates that at points where potential energy is
maximum, kinetic energy is minimum, resulting in the lowest speed, but the
object remains in motion unless it is at rest.

How do the points marked A-e relate to the object's
speed at each point?

Points closer to the highest position (like C) correspond to lower speeds,
while points nearer to the lowest position (like D or E) have higher speeds,
with the slowest non-rest point being at the highest potential energy point.



If the diagram shows the velocity at points A-e, how
would the graph look to identify the slowest moving
point?

The velocity graph would dip to its lowest value at the point where the
object moves slowest, which is typically at the maximum height in the swing
(e.g., point C), showing a local minimum in velocity.

Additional Resources

Q1. At Which Point Or Points (marked A-e) Is The Object Moving The Slowest
Without Being At Rest? Explain

Introduction

In the realm of classical mechanics, understanding the nuances of an object's
motion often involves analyzing its velocity at various points along its
trajectory. When presented with a set of marked points—say, points A through
E—along a path, a fundamental question arises: At which point or points is
the object moving the slowest without being at rest? This inquiry is
essential for comprehending the dynamics of oscillatory motion, pendulums, or
objects on inclined planes. It combines the principles of energy
conservation, kinematics, and the characteristics of the specific motion
involved.

This article delves into this question with a detailed, investigative
approach, exploring the theoretical underpinnings, examining typical
scenarios, and elucidating the reasoning process that reveals the points at
which an object's velocity reaches a minimum, yet remains above zero.

Theoretical Foundations
Kinematics and Velocity

The velocity of an object at a given point along its path is a measure of its
instantaneous rate of change of position. In many physical systems, the
velocity is not uniform; it varies due to forces acting on the object, such
as gravity, friction, or elastic forces.

Conservation of Mechanical Energy
In idealized systems absent of dissipative forces, the total mechanical

energy remains constant. This energy comprises kinetic energy (KE) and
potential energy (PE):



\ [
E {total} = KE + PE

\1]

where:

\[
KE
\1]
\[
PE
\]

\frac{1}{2} m v*2
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Here, \(m\) is the mass, \(v\) is the velocity, \(g\) is the acceleration due
to gravity, and \(h\) is the height relative to a reference point.

When an object moves along a path with changing height, its velocity varies
accordingly, reaching minima and maxima at specific points.

Common Scenarios and Their Velocity Profiles
1. Simple Pendulum

In a simple pendulum swing, the object (bob) oscillates about its lowest
point.

- At the lowest point (equilibrium position): The velocity is maximum because
all potential energy has converted into kinetic energy.

- At the turning points (amplitude points): The object momentarily comes to
rest, with velocity zero.

- Between these points: The velocity decreases as the object moves away from
the lowest point and increases again as it approaches it.

Key insight: The slowest velocity without being at rest occurs at points just
before reaching the turning points—i.e., at the maximum displacement
points—where the velocity is at its minimum but still above zero if the
motion is ongoing and energy is conserved.

2. Mass on an Inclined Plane

Consider a mass sliding down an inclined plane with friction and/or other
resistive forces:

- At the top: The velocity is zero if released from rest.

- Midway down: The velocity increases as the potential energy converts into
kinetic energy.

- Near the bottom: The velocity reaches its maximum, assuming negligible
energy loss.



If the mass is moving upward after passing the lowest point (e.g., on a
roller coaster track), the velocity decreases again, reaching a minimum at
the highest point before coming to rest.

In an ideal frictionless scenario: The slowest velocity without being at rest
would be at the turning points—either at the maximum height or maximum
displacement—where the kinetic energy is minimized but not zero if the object
continues to move.

3. Oscillations with Damping
In real-world systems, damping causes energy loss:

- The object does not reach the original amplitude.

- The velocity at the extremities (turning points) is less than in the ideal
case.

- The minimum velocity without being at rest occurs at the points where the
object is moving slowest but still has some residual velocity, often near the
extremities.

Analyzing the Marked Points A-E

Suppose the points A through E are located along a trajectory, such as a
pendulum swing, a roller coaster track, or a mass-spring system. To determine
at which points the object is moving the slowest but not at rest, we need to:

1. Identify the nature of the motion. Is it oscillatory, translational, or
rotational?

2. Determine the relative positions of points A-e (e.g., at the bottom, top,
or intermediate locations).

3. Apply energy principles to relate height positions to velocity.

Detailed Explanation
Step 1: Map the Positions of Points A-e
Imagine a typical oscillatory motion with points:

at maximum displacement (e.g., amplitude point)
at some intermediate position

at the equilibrium point (lowest point)

: another intermediate position

: at the opposite maximum displacement

1
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This configuration is symmetrical for simple harmonic systems.

Step 2: Apply Conservation of Energy



At each point, the total energy remains constant:

\ [
E {total} = KE + PE
\1

Given that:

\ [
KE
\1
\ [
PE=mgh
\1

\frac{1}{2} m v*2

The velocity at each point can be expressed as:

\ [
v = \sqrt{\frac{2}{m} (E {total} - PE)}
\1

or, in terms of initial conditions:

\ [
v = \sqrt{2g (h {initial} - h)}
\1

assuming \(h {initial}\) is the maximum height.

Step 3: Determine Velocities at Points A-e

- At maximum displacement (points A and E): The object momentarily stops, so
\(v = 0\). These are the points of maximum potential energy and minimum
kinetic energy.

- At the lowest point (point C): The velocity is maximum; the kinetic energy
is at its peak, and potential energy is minimal.

- At intermediate points (B and D): The velocity is between maximum and zero;
specifically, these points have velocities greater than zero but less than at
the bottom.

Critical observation: The slowest moving points without being at rest are the

points closest to the maximum displacement—points A and E—where the velocity
reaches its minimum positive value if the object is still in motion.

The Core Conclusion



The object is moving the slowest without being at rest at the maximum
displacement points, i.e., points A and E, assuming the motion is oscillatory
and symmetrical.

Additional Considerations

- If the points are not symmetrically placed or the motion involves non-
conservative forces, the analysis becomes more complex.

- In real systems with damping, the minimum velocity points shift and are not
necessarily at the extremities, as energy loss causes the object to slow down
more rapidly.

- For non-oscillatory motion (e.g., an object sliding down an incline), the
minimum velocity without being at rest occurs at the highest point along the
path, just before the object begins to move downward again.

Implications and Significance

Understanding where an object moves slowest without stopping is essential
for:

- Designing mechanical systems to avoid excessive wear at points of low
velocity.

- Timing and control in oscillatory systems.

- Analyzing energy transfer and dissipation in physical models.

This analysis underscores the importance of energy conservation principles
and the symmetry of motion in determining velocity profiles across different
points.

Final Remarks
In summary:

- The points where the object moves slowest but is not at rest are typically
at the extremities of its motion-points of maximum displacement or height.

- These points correspond to the minima of the velocity profile, just above
zero, during periodic motion.

- The precise identification depends on the specific system, the nature of
forces involved, and the position of points A-e.

By thoroughly applying conservation of energy and kinematic principles, one
can confidently determine the points of minimal non-zero velocity, enhancing
understanding of the dynamics involved in oscillatory and translational
motion.



In essence, the object reaches its slowest velocity-yet remains in motion-at
the maximum displacement points A and E, where potential energy peaks and
kinetic energy dips to its lowest positive value.

Q1 At Which Point Or Points Marked A E Is The Object Moving
The Slowest Without Being At Rest Explain
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