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AP Lab #7  – Determining Rotational Inertia

Purpose/Problem: To determine the rotational inertia of the PVC Pipe “Thingy” that is rotated about its vertical axis.


Materials: Meter stick or tape measure, PVC Pipe “Thingy”, hooked masses, string, pulley, two ring stands, horizontal crossbar and clamp, stopwatch 


Experimental Design & Procedure:

1. Set up the apparatus as illustrated below:






 (
The Thingy
)


					
				
		       			    		    
				              
	
	


2. Hang a hooked mass from the string draped over the pulley.  Release it from rest and allow it to fall as it unwinds the string from the Thingy without slipping.  Repeat for a variety of masses.

3. Use a stopwatch to measure the time it takes for the mass to accelerate through a known distance.  

4. Repeat at least four more times so that you have at least 5 points to allow you to decipher the shape of a graph and use it to calculate the rotational inertia of the Thingy by unpacking it from within the graph’s slope.

(Hint: Remember that the distance that the mass falls is equal to the amount of string unwound from around the vertical shaft of your PVC pipe.)









Observations & Data:
		               		           
	Hanging Mass 
Falling Distance:
	Radius of Vertical Pipe: 
Mass of Vertical Pipe:
	Length of Horizontal Pipe:
Mass of Horizontal Pipe:

	Trial
	Hanging Mass
(kg)
	Time of Descent of Hanging Mass
(s)
	“The stuff graphed on an axis”
(their units)
	Whatever else you might need this for
(units?)

	1
	0.02
	
	
	

	2
	0.05
	
	
	

	3
	0.1
	
	
	

	4
	0.2
	
	
	

	5
	0.4
	
	
	

	
	
	
	
	

	
	
	
	
	



Analysis:

1. Show all of the calculations (here) to determine the rotational inertia of The Thingy in terms of your tangential acceleration, pipe radius, distance the hanging mass falls, hanging mass, and time.  In other words, relate your measured variables to the rotational inertia of The Thingy.

2. Graph your two measured values (the IV and the DV) by hand on an attached sheet of graph paper.

3. If it is not linear, rearrange the relationship you derived in the last step so that the equation is in the form of y=mx+b.  Some degree of inverting and/or squaring may be necessary.  In other words, linearize the relationship to prepare it for graphing. (This may need new columns of data)

4. Graph your linearized data by hand on another attached sheet of graph paper.  Remember that graphed data in Physics begins life as a scatter plot, then you will estimate and draw in a best-fit line straight line “through” the points using a straight edge.  

5. Use your slope to find the value of the rotational inertia of The Thingy. Show all calculations here.  Remember to include the points on your line that you chose.

6. Calculate the theoretical y-intercept of this graph using the value of rotational inertia you found in the lasts step.
7. The rotational inertia of a solid rod rotated through its center is ML2.  Modeling this “thingy” as a solid rod (assume it is, for the sake of comparison, in other words), predict a theoretical rotational inertia for your rotating Thingy by performing the appropriate calculations here.

8. Compare the rotational inertia values with a percent difference calculation (show the equation used).

9. Would your rotating Thingy have more rotational inertia if it was made taller?  Explain.


Conclusion:
Error Analysis:
1. Relate the results of your analysis to your hypothesis. (You know what to do)

Lab Report Rubric
 (
Name
_________________________
Period
_________
)AP Physics 1 Lab #7: Determining Rotational Inertia
	15 pts	
Penalty Box  (check means that there are problems in that area)
	□ lab notes not attached to lab report
□ doesn’t use third-person voice
□ lab framework is not followed (calculations not in analysis section, data tables not together in proper section, etc)

	□ more than a few obvious spelling/grammatical errors
□ math is not easy to follow (original algebra not shown, plug-in not shown, unclear progression)





	
	Missing
	Inadequate
	Needs Improvement
	Adequate
	Points

	Title, Heading, Purpose, Hypothesis, Materials (1 pt)
	

	Graphs
(2 pt)
	Concern with 3 or all:

* correct labels & units
* axes are scaled correctly
* best-fit line
* detailed title
	Concern with two:

* correct labels & units
* axes are scaled correctly
* best-fit line
* detailed title
	Concern with one:
* correct labels & units
* axes are scaled correctly
* best-fit line
(points drawn from table rather than line)
* detailed title
	* correct labels & units

* axes are scaled correctly

* best-fit line(s)

* detailed title(s)
	

	Diagrams & Data Tables
(2 pt)
	* diagram is missing

* data tables are missing or extremely vague
(i.e. numerical values only)
	* diagram is unclear or unrelated
or  has major omissions 

* data tables have major omissions
(i.e. table missing for a graphed set of data)
	* diagram is vague or  has minor omissions 

* data tables have minor omissions
(i.e. units incorrect or missing)
	* diagram present & clear
*diagram labeled and captioned as necessary

* data tables clear and complete
* tables include labels and proper units
	

	Procedure & Conclusion
(2 pt)
	* procedure or conclusion extremely vague or missing altogether

*unintelligible

*missing: no attempt made to explain
	*major problems with procedure and conclusion
*unclear with important details missing

*lengthy/unrelated digressions

*vague or ambiguous statements
	* minor problems with procedure and conclusion: unclear
*vague details or omissions
* effort required to comprehend the progression
*unrelated digressions
*All logical steps present, but in non-sequential order 
	* procedure clear & complete, matching what was actually done
* conclusion is drawn that is related to the purpose/problem
* makes sense on 1st read-through
* organized, sequential, argues from evidence
	

	Error Analysis
(2 pt)
	*error analysis missing

*emotional response

*”miscalculation” or ”mistake”

*”faulty equipment”

*”human error”
	*estimated values not related to calculated results
*no attempt/failed attempt to quantify
*ambiguous, unclear language
*missing necessary diagrams
*incorrect statements
	*sources of error identified, but focus on non-major sources
*estimated values unfounded or unreasonable--related loosely/not related to calculations
*ambiguous, unclear language
*incorrect statements
	*major sources identified & explored
* quantified (amounts estimated)
*shows effect on calculation
*diagrams included
	

	Analysis Questions
(6 pt)
	These are graded question by question.

-please include questions along with the answers in the lab report-
	

	Total  :
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