USMA PH205 Interactive DemoDemo Members:  ___________________
	____________________
	____________________

Conservation of Angular Momentum


Equipment List

	Qty
	Items

	1
	Projectile Launcher with Plunger 

	1
	Metal Ball

	1
	Rotary Motion Sensor

	1
	Mass Scale

	1
	Ballistic Pendulum Arm (black)

	1
	Cart-Ball Catcher (projectile catcher accessory)

	1
	Protractor or Ray Table

	1
	Table clamp

	1
	Metal Rod

	1
	Tape Measure

	1
	Masking Tape


1. Introduction
The purpose of this activity is to explore the conservation of angular momentum.

2. Demonstration Activity 1: Catching at an Angle
2-1. Setup
a. Before assembling the experimental apparatus, measure the mass of the cart-ball catcher, ballistic pendulum rod, ballistic pendulum weight, and the metal ball. (Note: Take off the fixed projectile catcher that was attached to the pendulum)
b. Remove the projectile catcher from the ballistic pendulum.  Tape a cart-ball catcher to the end of the pendulum at an angle between 0 and 90 degrees with regard to the pendulum.  See Photo 1 for pendulum setup.
[image: ]
Photo 1. Example Setup for Conservation of Angular Momentum Demo
c. Attach the table clamp to a bench table, secure a rod to the top holder of the table clamp, and attach the rotary motion sensor to the end of the rod.  See Photo 1 for an example.
d. Attach the pendulum and cart-ball catcher to the rotary motion sensor.  See Photo 1 for an example.
e. Connect the rotary motion sensor and a laptop to the PASCO 850.
f. Open an instance of PASCO Capstone software. Create two graphs: one to display the angular velocity as a function of time and one to display the angular acceleration as a function of time.  See Figure 1 for an example.
[image: ]
Figure 1. Capstone Display for Angular Velocity and Acceleration

2-2. Procedures
Measure the angle between the cart-ball catcher and the ballistic pendulum arm.
Place the metal ball into the projectile launcher at the middle power setting, “2-clicks”.  Aim the launcher at the opening of the cart-ball launcher.
While recording the angular velocity and acceleration of the experimental system, fire the ball into the catcher.
Measure the maximum angular velocity and acceleration for the rotating system.

3. Results and Calculations
1. Fill out the following table.

	Measurement
	Value
	Units

	Mass of Weight
	
	

	Mass of Cart-Ball Catcher
	
	

	Mass of Pendulum Rod
	
	

	Mass of Metal Ball
	
	

	Radius to Weight
	
	

	Radius to Cart-Ball Catcher
	
	

	Radius to Caught Ball
	
	

	Angle between Ball Catcher and Pendulum Rod
	
	


Table 1. Measurements for Angular Momentum Demo

1. Write the algebraic solution for rotational inertia of the system and have 4 rigid bodies easily identifiable in the equation.









1. Calculate the rotational inertia of the system.




1. Calculate the torque applied to the system.


1. Calculate the force applied at the ball catcher.




1. Calculate the angular momentum of the ball before impact.







1. Calculate the muzzle velocity of the projectile launcher





4. Analysis Questions 
4-1. Describe how manipulating the angle from 0 to 90 degrees will affect the demo.






4-2. Explain how conservation of angular momentum can be applied to collisions and particle accelerators.  
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