
College Physics – Summer 2015    

 

Lab 14: Rotational Kinetic Energy and Angular Momentum 
 
Goals: Improve teamwork and communication skills; Improve ability to make, describe, and record observations; Review video analysis and 
spreadsheet capacities of LoggerPro; Investigate conservation of (mechanical) energy in non-slip conditions; Investigate quantities conserved in a 
collision 
 
Equipment, Groups & Lab Notebook: Rotary Motion Sensor and Rotational Motion Accessory Kit. Include rough sketches of your experimental 
set-up in your lab notebook. Work in groups of 3 (even for the video analysis portions in order to have discussion partners). Update Table of 
Contents. General Lab Notes guidelines. 
 
 
Part A: Conservation of (Mechanical) Energy with Rotational and Translational Motion 
a) Set up your apparatus as you did in Lab 12: Rotational Dynamics, but this time instead of using the rod with sliding 

masses, use the steel annulus disk (you’ll also need to use the plastic insert, ask if you’re not sure). You may need 
to try out various values for the hanging mass to get motion you prefer. Use the same kind of motion you did 
previously, spinning the disk initially such that the hanging mass moves up before turning around and moving 
down. Obtain clean angular position vs. time data for this motion. 

b) By measuring relevant quantities and looking up relevant formulas on a table, determine the moment of inertia of 
the steel disk. While the plastic inset and three-axis pulley are also rotating (as is the super pulley attachment), 
we’ll assume that since the steel disk is so much larger and more massive that the total rotational inertia of the 
rotating objects is just the rotational inertia of the steel disk. 

c) In LoggerPro, make calculated columns for Gravitational Potential Energy (of the hanging mass – why do you not 
need to track anything else? How will you figure out the height of the hanging mass?), Rotational Kinetic Energy 
(of the rotating objects), and Translational Kinetic Energy (of the hanging mass). Review Lab 8: Exploring Energy if 
you need a reminder on how to make calculated columns. Be careful in applying the no-slip conditions  and  

 (what should you use for ?). As usual, make graphs. 
d) Make a calculated column for Total Mechanical Energy and a graph.  
e) What do you notice? Does your data support the claim that Total Mechanical Energy is conserved for no-slip 

conditions? What does your data suggest about our assumption that the moment of inertia can be approximated 
with just the moment of inertia of the steel disk? 

 
Part B: Complicated Collision I 
a) View the movie Marble collides with wood block available at (there’s a link at the program web-site) 

http://serc.carleton.edu/dmvideos/players/marble_collides.html?hide_banner=true (watch it several times). 
Discuss your observations with your partners. 

b) During the collision, all the forces and torques are internal to the system of marble + block. What quantities are 
conserved? 

c) Verify that linear momentum is conserved just before and just after the collision. 
d) Verify that angular momentum is conserved (what will you pick as your reference point?).  
e) Determine whether kinetic energy (rotational + translational) is the same before the collision as after the collision. 

Would you expect it to be? In general, do we have a conservation of kinetic energy principle? 
 
Part C: Complicated Collision II 
a) View the video Dart collides with pendulum available at (there’s a link at the program web-site) 

http://serc.carleton.edu/dmvideos/players/dart_pendulum.html?hide_banner=true (watch it several times). 
Discuss your observations with your partners. 

b) Using the slow motion (high frame rate) portion of the movie, analyze this collision in the following steps: 
1) Determine the velocity of the dart just before the collision. 
2) Explain why you would not expect the momentum to be conserved before and after the collision. 
3) Verify that angular momentum is conserved just before the collision and just after the collision. Why would you 

expect that angular momentum would be conserved for the collision? 
4) Verify that total mechanical energy is (nearly?) conserved for the dart + pendulum system from just after the 

collision to the highest part of the swing. Why would you expect that total mechanical energy would be 
conserved from just after the collision to the highest part of the swing? What (reasonable) assumptions would 
you need to make? 

 
 
 


