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Introduction

Rotational inertia, also called moment of  inertia, is the quality of  
an object that determines the amount of  torque, or rotational force,  
required to cause it to accelerate rotationally around an axis. This 
quality of  an object is very dependent on the distribution of  the mass 
within the object in relation to its axis. 

By rolling both your solid plate and your ring down a ramp at 
the same time, you will be able to visualize rotational inertia and 
how it is affected by mass distribution. Rotational inertia can be 

pretty complicated to look at mathematically. You would need an understanding of  calculus to delve deeply into 
the subject. Your experiment compares the roll speed of  a solid cylinder and a thin-walled hollow cylinder, but 
the principle observed here applies to all rolling bodies. Rotational inertia, and mass distribution by extension, 
determines how quickly any rolling body accelerates. When a body has higher rotational inertia, it is more resistant 
to a change in its motion. This means that it will accelerate more slowly than an object with less rotational inertia. 
Calculating rotational inertia for any shape requires calculus, but it can be simplified for specific shapes. You can use 
the following equations to solve for the rotational inertia (I) of  the objects in this set if  you know their mass (M) 
and their radius (R):

As you can see, a hollow cylinder will always have more rotational 
inertia than a solid cylinder. Therefore, the ring will always 
accelerate down the ramp more slowly than the plate.

You will need materials to make a ramp for your ring and plate 
to roll down, as well as a rod or piece of  wood to use to release 
both objects down your ramp simultaneously (this can be done 
with your hands or arm, but a rod will make the demonstration 
cleaner and more consistent).

Ring and Plate Set
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Warning:
• Not a toy; use only 

in a laboratory or 

educational setting. 

• California Proposition 65 

Warning: This product can 

expose you to chemicals including lead, which are 

known to the State of California to cause cancer, 

birth defects, or other reproductive harm. For more 

information go to www.P65Warnings.ca.gov.

Inertia of a Rolling Hollow Cylinder Inertia of a Rolling Solid Cylinder
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How to Use

Once you have gathered the ramp supplies mentioned on the previous page, follow the instructions below to 
demonstrate the difference in rotational inertia between your ring and plate:

1. Create a ramp with a moderate-to-low incline. (Note: We suggest a smooth, flat plank of  wood propped up on 
one end by couple of  textbooks. Any ramp will work, however.)

2. Find a rod or stick to use to keep your ring and plate in place on the ramp until you are ready to let them roll.

3. Set up something or someone to catch your cylinders at the bottom of  the ramp.

4. Allow both cylinders to start rolling down the ramp at the same time.

5. Observe the difference in speed of  each cylinder rolling down the ramp

6. Investigate this behavior further. As mentioned earlier, this phenomenon can get complicated when looking 
further into the math. That said, if  you were to experiment with solid and hollow cylinders and balls of  different 
masses and diameters, you would notice that the mass and diameter of  the shapes are largely irrelevant. The 
mass distribution and the resulting rotational inertia of  the object rolling down the ramp are the primary factors 
determining which item will roll down a ramp faster. If  you type search terms like “rotational inertia,” “moment 
of  inertia,” and “rolling objects” into Google, YouTube, or your favorite search engine, you can find further 
resources expanding on this experiment’s concept.


