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AP Lab #4 - Determination of Rotating Mass

Purpose/Problem: To determine the mass of an object that is uniformly moving in a circular path.

Materials: Set of hooked masses, string, wooden rotating mass, acrylic tube, timer or some sort, meter stick perhaps or else maybe a tape measure (As always, list what you actually use— see items provided at lab table for at least some of the materials.)

Experimental Design & Procedure:  You and your lab partners need to agree on the specifics of your procedure. You may use anything provided at your lab table as well as other items you would normally bring to class (as needed).  Your experimental procedure needs to include enough detail to be repeatable by someone reading your lab who does NOT have the opportunity to consult with you. 
The main point of the procedure is to (a) slip the string with the wooden mass through the acrylic tube, (b) take the masses provided (never use more than 500g), (c) tie them on the other end of the string, (d) swing the wooden mass overhead in a horizontal circle (Please note: just because the wooden mass is moving in a horizontal circles does NOT mean the string itself is horizontal and this is VERY important to consider), and (d) find the tangential (linear) speed of the wooden mass as it swings. 
I suggest timing ten rotations to obtain a better value for one of those uniform rotations.  You will also need to measure the amount of string that rotates (how will you keep this constant?) and to measure the rotating mass.

 (
L
)


 (
M
R
)





 (
M
H
)




Observation & Data: You MUST perform multiple trials ("3" is not good enough to be considered "multiple"). You are only entitled to use the concept of averaging if you are controlling your variables well and only testing one at a time. 

	Rotating Mass MR

	length L of string 


	Hanging Mass MH
(kg)
	Time for 10 rotations
 (s)
	The Period
[Time for one rotation only]
(s)
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




	
You can use this for the graph that you take the slope from…
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Analysis: 
1. Draw an FBD for the rotating mass.  Use this to algebraically relate the hanging mass to the rotating mass, the tangential velocity of the rotating mass, and the length of the string. (Remember to take into account the non-horizontal string)
2. Algebraically relate the tangential velocity to the length and period (the time for one rotation).  (Remember to take into account the non-horizontal string)
3. Combine the equations derived in step 1 and in step 2 to find a relationship between the hanging mass, rotating mass, length, and period (which is the time for one rotation).  Write the equation in the form of y = mx + b to prepare it for graphing, keeping all the constants together where “m” would be. (In other words, linearize it).
4. Graph your data using y vs. x  you determined from the last step.  
Calculate the slope here. (as always, include the points chosen from your best-fit line, initial equation and plugged-in values with units.)
5. “Unpack” the rotating mass from your slope here.
6. You measured the rotating mass directly and now you’ve calculated it again.  How do the two values of the rotating mass compare?  (Remember, "compare" means to find a percent difference)

Conclusion: (Make sure to observe the guidelines given in the previous labs): What do you conclude from your analysis? Is this what you expected? Why?

Error Analysis: What are your real sources of error (do NOT say "human error")?  Think of each thing you measured and consider how uncertainty was introduced in that measurement.  Also consider your calculated value – the value that relies on your measurements – and think of how that calculated value was changed because of the uncertainties you listed.  Look at your calculate and think “If I plug in these values, would they make the final calculation come out higher or lower than if the measurements were perfect?”

	
Have a Good Day !!!

























Lab Report Rubric
 (
Name
_________________________
Period
_________
)AP Physics 1 Lab #4: Determining Rotating Mass
	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  :
	



