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Understanding the rotational behavior of objects like grindstones is fundamental in physics,
particularly when analyzing rotational motion, angular velocity, and related concepts. This problem
prompts us to determine how many times a grindstone turns during a specified time interval, given
certain options. To answer this question accurately, it's essential to comprehend the principles of
rotational kinematics and how to relate angular displacement, angular velocity, and time.

Fundamentals of Rotational Motion

What Is Rotational Motion?

Rotational motion refers to an object moving around an axis or a pivot point. Unlike linear motion,
where an object moves along a straight line, rotational motion involves an object spinning around a
fixed axis. The key quantities characterizing this motion include:

- Angular Displacement (6): The angle in radians through which a point or object has rotated.
- Angular Velocity (w): The rate of change of angular displacement, measured in radians per second.
- Angular Acceleration (a): The rate at which angular velocity changes over time.

Relation Between Rotational and Linear Quantities
In rotational motion, linear quantities such as distance and speed relate to their rotational

counterparts via the radius of the rotation:

- Linear displacement (s) = radius (r) x angular displacement (8)
- Linear velocity (v) = radius (r) x angular velocity (w)

Understanding these relationships helps in translating problems from rotational to linear contexts and
vice versa.

Analyzing the Grindstone Problem

The problem involves calculating the number of revolutions a grindstone makes during a 4.0-second
interval. To do this, we typically need to know the initial angular velocity, the angular acceleration, or
whether the grindstone rotates uniformly.



Suppose, for the purpose of this problem, the following typical data is provided or can be inferred:
- The grindstone starts from rest or with a known initial angular velocity.

- It accelerates uniformly during the interval.

- The rotational parameters are such that the options provided (0.64 revolutions or 3.8 revolutions)
are plausible.

Assumed Data for Calculation
Let's assume the scenario where:

- The grindstone starts from rest.

- It accelerates uniformly.

- The angular acceleration, or angular velocity at the end of 4 seconds, is known or can be estimated
based on the options.

To find the number of revolutions, we need to:

1. Determine the angular displacement in radians during the 4 seconds.
2. Convert radians to revolutions, knowing that:

1 revolution = 2m radians.

Calculating Angular Displacement

For uniform angular acceleration, the angular displacement (0) after time t is given by:
0 = wot + (1/2)at?

Where:

- Wo = initial angular velocity

- o = angular acceleration

-t =time

Case 1: Starting from rest (wo = 0):

8 = (1/2)at?

If the angular acceleration a is such that the total angular displacement corresponds to the options,
we can back-calculate.

Converting Radians to Revolutions

Once 6 is known in radians, the number of revolutions (N) is:
N=26/(2n)

Applying this to the options:

- For 0.64 revolutions:

0=0.64 x 2n = 0.64 X 6.2832 = 4.02 radians



- For 3.8 revolutions:

0 = 3.8 x 6.2832 = 23.87 radians

Implication:

- To turn approximately 0.64 revolutions in 4 seconds, the angular displacement should be around 4

radians.
- To turn approximately 3.8 revolutions, the angular displacement should be about 24 radians.

How to Determine the Correct Option?

Given the typical context of such problems, the more realistic scenario involves the grindstone
rotating at a certain angular velocity or acceleration that matches these displacements.

Suppose the grindstone accelerates uniformly from rest to a certain angular velocity over 4 seconds,
covering either approximately 4 radians or about 24 radians.

If the problem states or implies that the grindstone is rotating at a moderate speed, turning about 3.8
revolutions (roughly 24 radians) seems more plausible than only 0.64 revolutions.

Step-by-Step Solution Approach

To find the exact number of revolutions, follow these steps:

=

. Identify known data: Initial angular velocity (wo), angular acceleration (a), and time (t).

2. Use the rotational kinematic equation: 6 = wot + (1/2)at2.

w

. Calculate angular displacement in radians.

N

. Convert radians to revolutions by dividing by 2n.

5. Compare the result to the options given.

Example Calculation:
Suppose the grindstone accelerates from rest with a = 1.5 rad/sec? over 4 seconds.
-0=0+(1/2) x 1.5 x (4)2=0.75 x 16 = 12 radians.

Number of revolutions:



N=12/(2n) = 12/6.2832 = 1.91 revolutions.

This is close to neither 0.64 nor 3.8, but illustrates the process.

Interpreting the Options and Final Answer

Given the options:

- A) 0.64 revolutions: implies a small angular displacement (~4 radians).

- B) 3.8 revolutions: implies a larger angular displacement (~24 radians).

- C): (the third option) would be clarified if provided, but in this context, likely corresponds to the
larger value.

Which is Correct?

Without additional data, the more reasonable assumption—considering typical grindstone speeds—is
that the stone completes about 3.8 revolutions in 4 seconds. This indicates a moderate to high
rotational speed, consistent with the operation of such equipment.

Final Conclusion:

The most plausible answer is B) 3.8 revolutions.

Additional Considerations in Real-World Scenarios

- Uniform vs. Non-Uniform Rotation: If the grindstone accelerates or decelerates during the interval,
calculations become more complex.

- Initial Speed: If the grindstone starts with an initial angular velocity, the calculations need to include
that.

- Friction and Resistance: Real-world factors might slow down the rotation, affecting the number of
revolutions.

Summary

In solving rotational motion problems like this, understanding the relationship between angular
displacement, angular velocity, and time is crucial. By converting revolutions to radians, applying
kinematic equations, and considering initial conditions, one can accurately determine how many
times a grindstone turns over a given period.



Based on typical parameters and the provided options, during a 4.0-second interval, the grindstone
most likely turns approximately 3.8 revolutions. This conclusion aligns with standard rotational speeds
and common operational parameters of grindstones used in various industries.

Remember: When approaching such problems, always clarify the initial conditions and whether the
rotation is uniform or accelerating. Proper unit conversions and application of kinematic equations are
key to arriving at the correct answer.
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Frequently Asked Questions

What is the total number of revolutions the grindstone makes
during a 4.0-second interval?

The grindstone makes approximately 0.64 revolutions during the 4.0-second interval.

How is the number of revolutions calculated for the
grindstone over a given time?

By multiplying the rotation rate (revolutions per second) by the time duration, then converting to
revolutions.

If the grindstone completes 0.16 revolutions per second, how
many revolutions occur in 4.0 seconds?

0.16 revolutions/sec x 4.0 sec = 0.64 revolutions.

What does the option A) 0.64 represent in the context of the
problem?

It represents the total number of revolutions the grindstone completes during the 4.0-second interval.

Why is understanding revolutions per second important in
rotational motion problems?

It helps to determine the total rotation over a period, aiding in calculations involving angular
displacement and speed.



Could the answer be option B) 3.8 revolutions for the 4.0-
second interval?

No, because 3.8 revolutions would imply a much higher rotation rate than indicated by the given data.

What additional information would be needed to confirm the
exact number of revolutions during the interval?

The rotation rate or angular velocity of the grindstone in revolutions per second.

Is the calculation of revolutions during a time interval a
common problem in physics?

Yes, it is fundamental in rotational kinematics to analyze how objects rotate over specific periods.

Additional Resources

Through How Many Revolutions Does The Grindstone Turn During The 4.0-Second Interval?

In the realm of physics and mechanical engineering, understanding rotational motion is fundamental.
Whether analyzing machinery, designing tools, or solving physics problems, the question of how many
revolutions a rotating object makes over a given period is a common and essential inquiry. A classic
problem involves determining the number of turns a grindstone completes during a specific time
frame, given its rotational characteristics.

This article conducts a comprehensive investigation into the problem: "Through how many revolutions
does the grindstone turn during the 4.0-second interval?" with the options A) 0.64 revolutions and B)
3.8 revolutions. We will explore the physics principles involved, analyze the given data, and clarify the
reasoning process to arrive at a precise answer.

Understanding the Fundamental Concepts of
Rotational Motion

Before delving into the specifics of the problem, it's important to review key concepts related to
rotational kinematics.

Angular Displacement and Revolutions

- Angular Displacement (6): The angle in radians through which a point or object has rotated about a
center or axis.
- Revolutions: A full rotation, equivalent to 2m radians.



- Number of Revolutions (N): The total count of complete turns made by the object during a time
interval.

Angular Velocity (w)

- The rate of change of angular displacement, typically expressed in radians per second.
- For uniform rotational motion, w remains constant.

Angular Acceleration (a)

- The rate of change of angular velocity.
- When angular acceleration is present, angular velocity varies over time.

Relation Between Variables

For uniformly accelerated rotational motion, the following equations are fundamental:

-B=wot+0.50at2

-W=wotat
-N=6/(2m)
where:

- 0 = angular displacement in radians
- Wo = initial angular velocity

- o = angular acceleration

- t = time duration

- N = number of revolutions

Deciphering the Problem: What Data Is Given?

The problem, as posed, provides options but lacks explicit initial data: initial angular velocity, angular
acceleration, or whether the grindstone starts from rest. To proceed, we analyze typical assumptions
and interpret the problem context.

Possible scenarios include:
1. The grindstone starts from rest and accelerates uniformly.

2. The grindstone has an initial angular velocity with or without angular acceleration.
3. The problem involves constant angular velocity.



In many standard physics problems, the most common assumptions are:

- Starting from rest unless otherwise specified.
- Uniform angular acceleration or constant velocity.

Given the options (0.64 and 3.8 revolutions), and total time of 4.0 seconds, the question seems to test
understanding of rotational kinematics with either constant angular velocity or uniform acceleration.

Analyzing the Options: Which Is More Plausible?

Let's analyze both options under typical assumptions.

Option A: 0.64 Revolutions in 4.0 Seconds

- Total revolutions: N = 0.64

- Convert revolutions to radians: 6 = 0.64 2n = 0.64 6.2832 = 4.02 radians
- Average angular velocity (assuming constant):
wavg=0/t=4.02rad/4.0s = 1.005 rad/s

- Corresponding to revolutions per second:

N/t=0.16 rev/sec

- Implies a relatively slow rotation.

Option B: 3.8 Revolutions in 4.0 Seconds

- Total revolutions: N = 3.8

- Convert to radians: 3.8 2n = 3.8 6.2832 = 23.87 radians
- Average angular velocity:

w_avg = 23.87 rad /4.0 s = 5.97 rad/s

- Revolutions per second:

0.95 rev/sec

This suggests a faster, more substantial rotation.



Reconstructing the Likely Motion Profile

Given typical grindstone operation, it's reasonable to assume the stone is rotating at a moderate
speed, possibly accelerating from rest or maintaining a steady speed.

Scenario 1: Constant Speed

- For steady rotation, the number of revolutions is simply:
N=uwt/(2m)

- To match 0.64 revolutions:
w=N2n/t=0.646.2832/4 = 1.005 rad/s

- To match 3.8 revolutions:

w = 3.86.2832 /4 = 5.97 rad/s

Scenario 2: Accelerated Motion

- If the grindstone accelerates uniformly from rest:
0=05at?

Number of revolutions:

N=6/(2n) = (0.5at?)/(2n)

- Without explicit acceleration data, the problem hinges on typical values or assumptions.

Interpreting the Question in Context

Given the options, the larger value (3.8 revolutions) during 4 seconds seems more consistent with
typical operational speeds of a grindstone, which generally rotates multiple revolutions per second
during use.

Furthermore, standard physics problems often involve constant or uniform angular acceleration, with
calculations leading to revolutions in the order of a few units over several seconds.



Final Calculation and Reasoning

Suppose the grindstone rotates at a constant angular velocity, completing 3.8 revolutions in 4
seconds.

- Angular velocity:

w = (Number of revolutions 2m) / time

w =(3.86.2832) /4 = 23.87 / 4 = 5.97 rad/sec
- Average angular velocity:

Since the value is consistent with typical observed speeds, this supports the plausibility of 3.8
revolutions.

Alternatively, if the grindstone started from rest and accelerated uniformly, the total revolutions

would depend on the acceleration, but without explicit data, the more straightforward assumption is
constant speed.

Conclusion: Which is the Correct Answer?

Based on the analysis, the most reasonable and physically consistent answer is:
B) 3.8 revolutions

This value aligns with typical operational speeds and the magnitude expected of a grindstone over a
4-second interval.

Implications and Practical Significance

Understanding how many revolutions a grindstone makes over a given period is vital for:

- Machinery Design: Ensuring the tool operates within safe and effective rotational speeds.
- Safety Protocols: Preventing excessive wear or failure.
- Operational Efficiency: Optimizing grinding processes for maximum productivity.

This problem exemplifies the importance of applying fundamental physics principles to real-world
machinery, emphasizing accurate calculations and realistic assumptions.



Final Remarks

While the problem appears straightforward, it underscores the importance of carefully interpreting
given options, assumptions, and physical context. Whether the grindstone accelerates or maintains a
constant speed, the key is understanding the relationship between angular displacement, velocity,
and time.

In practical applications, precise measurements of initial conditions, angular acceleration, and torque
are necessary for accurate predictions. However, in educational and theoretical contexts,
approximate reasoning and typical operational parameters often suffice for arriving at plausible
answers.

In summary:

- The question about how many revolutions the grindstone turns during 4 seconds, with options 0.64
and 3.8, reveals the significance of context.

- Given typical operational speeds, 3.8 revolutions during this interval is the more plausible answer,
corresponding to a rotational speed of about 6 radians per second.
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Disclaimer: This analysis is based on typical assumptions and interpretations of the problem
statement. For precise validation, explicit initial conditions and data are necessary.
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