Rotational Kinetic Energy
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1. Velocity of a rolling object I

Please rip off the last page of this data sheet, and look at the formulae to calculate the
following.

e  Description of Object:

Shape
Mass M = (kg)
Radius R = (m)
Theoretical moment of inertia I = (kg - mz)

Rolling distance along ramp, d = (m)

Vertical distance, h =d sin@ = (m)

Time bet\ieen photo Vave = d /t. v.ﬁnal - 2‘}?‘/6 Y teotetica MX 100
Average velocity Final velocity V theoretical

gates

Question 1-1: Are the experimental and theoretical values close each other?

Question 1-2: Is there any energy loss in this experiment? (If some of the energy is lost, the
experimental final velocity will be below the theoretically predicted values. If the experimental final
velocity is larger, what is the significant reason? You can’t create energy from nothing!)




2. Velocity of a rolling object 1T

Please rip off the last page of this data sheet, and look at the formulae to calculate the

following.

e Description of Object:

Shape
Mass M = (kg)
Radius R = (m)
Theoretical moment of inertia I = (kg - m?)
Rolling distance along ramp, d = (m)
Vertical distance, h =d sin@ = (m)
! Voe =d /1 Viinal = 2Vave Viheoretical [Vina = Viseortcal
Time between photo Average velocity Final velocity V iheoretical x100

gates

Question 2-1: Are the experimental and theoretical values close each other?

Question 2-2: Is there any energy loss in this experiment? (If some of the energy is lost, the
experimental final velocity will be below the theoretically predicted values. If the experimental final

velocity is larger, what is the significant reason? You can’t create energy from nothing!)




3. Velocity of a rolling object I1I

Please rip off the last page of this data sheet, and look at the formulae to calculate the
following.

e  Description of Object:

Shape
Mass M = (kg)
Radius R = (m)
Theoretical moment of inertia [ = (kg - m’)

Rolling distance along ramp, d = (m)

Vertical distance, h =d sinf = (m)

Time bet\ieen photo Vave = d /t. v.ﬁnal - ZV?VC Y teotetia MX]OO
Average velocity Final velocity V theoretical

gates

Question 3-1: Are the experimental and theoretical values close each other?

Question 3-2: Is there any energy loss in this experiment? (If some of the energy is lost, the
experimental final velocity will be below the theoretically predicted values. If the experimental final
velocity is larger, what is the significant reason? You can’t create energy from nothing!)

Special Question:

What is the significant difference between this lab and Work & Energy lab? (If you used a cubic
object that has the same mass as one of the above objects for this lab [assuming no friction when the
cubic object slides], would you obtain the same result?)




Lab Procedure for Rotational Kinetic Energy

1. The figure is the basic set up.

The object will be a disk, a ring, a Photo gates \ Object
sphere, etc. L
P
2. Measure the mass, diameter of the d
object.
The radius is diameter + 2. Use SI “h
units.

3. Calculate the moment of inertia.
See Appendix (page 95).

4. Measure the rolling distance along
ramp and the inclined angle.
The distance must be between photo
gates. More precisely, it is between the beams of infrared red. The angle is from the surface
of table to the bottom of the plate. Use a protractor.

5. Calculate the vertical distance, h.

6. Measure the rolling time for the distance.

Since it must start from rest, the following instruction is very important. (Note: The figures are
the top view.)

e Put the object near the first gate.

®  When it crosses the beam, the light on

the gate will flash.

e After you get the object back a little,
the second gate should be reset by hand

if you pressed the record button

already. W

e Now, you can release the object.

e | e | i | [
5

If you have a good partner to ask him or her to press the

record button when you are ready to release, you do not have to reset by hand as above.



Appendix:
¢ Moments of inertia
Disk Ring Sphere
I=%MR2 I = MR? 1:§MR2

M is the mass of an object.

¢ Theoretical Value of Final Velocity
The theoretical velocity of an object is given as follows:

2gh

theoretical = I .

1+ >
MR

1%

M is the mass, R is the radius, I is the moment of inertia of an object. / is the vertical rolling

distance, starting from rest.

Note:

When you use a ring, make a diaphragm so that it can be caught by the photo gate. The easiest

way is to make use of a sheet of aluminum foil or masking tape.

p

%/ Put it in the object neatly

Trim a sheet of aluminum so that the moment of
fail. inertia will not be changed.



