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Forces and FBDs (Modified Atwood Machine)


Equipment List

	Qty
	Items

	1
	Track

	1
	PASCAR

	2
	500 g bar weight

	1
	Digital Scale 

	1
	PASCO Pulley w/clamp

	1
	Angle Indicator

	1
	Mass Hanger

	1
	Slotted Mass Set

	1
	String


1. Introduction
The purpose of this activity is to explore Forces and Free Body Diagrams (FBD).

2. Demonstration Activity 1: Modified Atwood Machine Setup
2-1. Setup
a. Place 2x 500 g bar weights in a PASCAR.
b. Tie string to PASCAR and Mass Hanger.
c. Elevate one end of Track.
d. Attach PASCO Pulley w/clamp to elevated end of Track.
e. Place PASCAR on track, string draped over pulley, and with Mass Hanger hanging off the end.

2-2. Procedures
a. Add Slotted Masses on the Mass Hanger to achieve desired end-state.


Photo 1. Modified Atwood Machine Setup

3. Calculations
1. Draw a Free Body Diagram for the PASCAR.




1. Draw a Free Body Diagram for the Hanging Mass.




1. Calculate the mass necessary to be hung such that the acceleration of the PASCAR is equal to zero.




1. Calculate the tension force in the string when the PASCAR is motionless.




1. Add 50 g to the hanging Mass Hanger.  Calculate the acceleration of the PASCAR.




1. After having added the additional 50 g to the Mass Hanger, calculate the critical angle necessary to reduce the PASCAR’s acceleration back to zero. Verify.
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