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Introduction

When physics students dive into the world of circular motion, the laboratory becomes a playground for exploring 

concepts like centripetal force, angular velocity, and radius. The lab not only reinforces textbook theory but also 

challenges learners to apply mathematical formulas to real �world setups. For many, the most pressing question after 

the experiment is: “Where can I find reliable circular motion lab answers?”This guide is designed to answer

that query by providing a detailed walkthrough of typical lab questions, step �by �step solutions, and practical tips for

crafting clear, accurate reports. Whether you’re preparing for an upcoming exam or polishing your lab report, the

information below will help you master both the theory and the practice of circular motion.

Understanding Circular Motion

Basic Concepts

Circular motion refers to the movement of an object along a circular path. Unlike linear motion, the direction of

velocity constantly changes, even if the speed remains constant. The key to mastering circular motion lies in

recognizing that the force responsible for this change—centripetal force—acts toward the center of the circle. This

force is not a separate entity but rather a component of the net force that keeps the object on its curved trajectory.

Key Equations

Students often rely on a handful of equations to analyze circular motion experiments. The most fundamental is the

centripetal acceleration formula:

•  ac = v² / r or ac = <›' 

where v is linear speed, r is radius, and <•is angular velocity. The corresponding centripetal force is obtained by

multiplying this acceleration by the mass of the moving object:

•  Fc = m ac = m v² / r = m <›"� 

Other useful relationships include the connection between linear speed and angular velocity:

•  v = <’� 

and the period of rotation:

•  T = 2<��ò�É

Mastering these equations allows students to translate experimental data into meaningful physical quantities.

The Lab Setup and Procedure

Equipment Needed

Typical circular motion labs employ a simple apparatus: a rotating platform or a string wound around a pivot, a

mass attached to the string, a stopwatch, a ruler or caliper for measuring radius, and a force sensor if available. In

many high �school labs, a small motor or a hand �cranked pulley system is used to provide the necessary angular

velocity. For advanced experiments, a torsion balance or a rotating disk with a motion sensor can offer more



precise data.

Step �by �Step Instructions

1.  Set Up the Apparatus: Secure the pivot point and attach the mass to the string. Measure the radius (distance 

from pivot to mass) and record it.

2.  Determine Angular Velocity: Use a stopwatch to time how many rotations the mass completes in a given 

period. Divide the number of rotations by the elapsed time to obtain <’�–â�&Pvolutions per second, then convert to 

radians per second if necessary.

3.  Measure Linear Speed: If the apparatus provides a linear speed readout, record it. Otherwise, calculate v = <’� .

4.  Record Force Data: If a force sensor is present, note the reading. If not, calculate the centripetal force using 

Fc = m v² / r.

5.  Repeat for Different Radii: Vary the radius by moving the mass closer or farther from the pivot and repeat the 

measurements to observe how Fc changes.

Common Mistakes and How to Avoid Them

Misidentifying Direction of Force

Students sometimes assume that the centripetal force points away from the center. In reality, it always points

inward. This misconception can lead to sign errors in vector calculations and incorrect interpretations of the data.

Neglecting Friction and Air Resistance

While the idealized equations assume a frictionless environment, real experiments involve some friction at the pivot

or air drag on the moving mass. Ignoring these factors can introduce systematic errors, especially at higher speeds.

It is advisable to estimate the magnitude of frictional forces and discuss their potential impact in the lab report.

Incorrect Unit Conversion

Converting between revolutions per second and radians per second is a frequent source of error. Remember that 1

revolution equals 2<� radians. A common mistake is to forget the factor of 2<� or to apply it incorrectly when calculating

angular velocity or centripetal acceleration.

Inconsistent Measurement Techniques

Using a ruler to measure the radius while the mass is in motion can introduce parallax errors. Instead, measure the

radius when the mass is stationary or use a calibrated tape measure. Consistency across trials ensures that

variations in the data reflect true physical changes rather than measurement artifacts.

Detailed Lab Answers

Answer to Question 1: Calculate the centripetal acceleration for a mass of 0.5 /kg traveling at 2 /m/s 
around a radius of 0.3 /m.

The centripetal acceleration is given by a<sub>c</sub> = v² / r. Plugging in the numbers:

a<sub>c</sub> = (2 /m/s)² / 0.3 /m = 4 /m²/s² / 0.3 /m = 13.33 /m/s²

Thus, the mass experiences a centripetal acceleration of approximately 13.33 /m/s².

Answer to Question 2: Determine the centripetal force required for the same mass under the 
conditions above.

Using F<sub>c</sub> = m a<sub>c</sub>, we get:

F<sub>c</sub> = 0.5 /kg × 13.33 /m/s² = 6.665 /N



Rounded to two decimal places, the centripetal force is 6.67 /N.

Answer to Question 3: If the radius is increased to 0.6 /m while maintaining the same speed, how 
does the centripetal force change?

Since centripetal force is inversely proportional to radius for a constant speed (Fc = m v² / r), doubling the radius

halves the force. Therefore:

•  New Fc = 6.67 /N × (0.3 /m / 0.6 /m) = 3.33 /N

The centripetal force decreases to about 3.33 /N.

Answer to Question 4: Derive the expression for angular velocity given a measured period of 1.5 /s 
for one full rotation.

Angular velocity <• is defined as the rate of change of angular displacement:

•  <’�Ò�#À / T

Plugging in the period:

<’�Ò�#À / 1.5 /s "H 4.19 /rad/s

Answer to Question 5: Explain how the period of rotation changes when the mass is increased 
from 0.5 /kg to 1.0 /kg, assuming the same radius and applied tension.

For a simple mass �spring or rotating system with a constant applied tension, the period depends on the square root

of the mass (T "� "�m). Doubling the mass increases the period by a factor of "�2 (~1.41). Therefore, the period will

lengthen by approximately 41%.

Tips for Writing Lab Reports

Structure of the Report

A well �organized lab report typically follows this outline:

1.  Title Page – include the experiment title, date, and participants.

2.  Abstract – a concise summary of objectives, methods, key findings, and conclusions.

3.  Introduction – explain the theoretical background and the purpose of the experiment.

4.  Materials and Methods – list equipment and describe the procedure in detail.

5.  Results – present raw data, calculations, and graphs.

6.  Discussion – interpret the results, compare with theory, and address sources of error.

7.  Conclusion – summarize the main findings and suggest improvements.

8.  References – cite textbooks, articles, or lab manuals.

Presenting Data Effectively

Use tables and figures to make complex data accessible. When including a table, ensure each column has a clear

heading and units. For graphs, label the axes, include a legend if multiple data sets are plotted, and provide a brief

caption explaining what is shown. Always round numbers to an appropriate number of significant figures based on

the precision of your measurements.

Calculations and Units

Show all intermediate steps in your calculations to demonstrate your understanding. Consist
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