Mr. Kovall’s Neighborhood
Return to Honors Physics Home Page (written 04-12-05)
UNDER CONSTRUCTION as of date indicated.  
Pulleys Lab
Purpose:  (Provide a comprehensive single sentence)

Materials:  (List)

Procedure:

A formal written procedure is not required, but the following points should be considered:
 
(1)  Six pulley setups are provided, but four must be completed.  The remaining two setups may be considered as extra credit, if time allows.   The teacher will select which setups must be completed.


(2)  There should be three trials for each set up, to provide an average value for each of the required variables.


(3)  FR includes the load AND the movable pulley, which are placed together on a pre-zeroed Newton scale.  The load will be decided before the lab, probably a 500 g or 1000 g cylindrical mass.

(4)  The spring scale used to measure FE must be attached to the string so an accurate determination of the effort force can be made.  If the scale is attached to the string by the metal loop at the top of the scale, the weight of the scale is, in effect, part of FE even before you begin to pull downward on the scale.  If the scale is suspended up-side-down and attached to the string by its hook, the weight of the scale causes the pointer to move significantly from zero.  This effect must be considered.


(5)  You must devise a method for accurately measuring the length of string pulled through the pulley system, SE.  One method is to treat the recording of FE and SE separately, by first pulling the string with slow and steady motion for the purpose of reading the scale to record FE.  Repeat the procedure until a reliable average FE is obtained.  Then detach the scale from the string.  While the load is resting on the table and minimum tension is maintained in the string (so the whole system doesn’t fall apart), pinch the string coming from the top pulley between your thumb and finger at a point close to the pulley.  Remember this location. Pull the string with your fingers sufficiently to lift the load a specified distance (i.e., SR = 10 cm).  One student must hold a metric ruler vertically from table to load to ensure that SR remains unchanged (which is not easy), by communicating with the student who is pulling the string.  A third student must use a metric stick to measure SE, from the pulley to the fingers of the student holding the string.  Repeat this procedure until a reliable average SE is recorded. 

(6)  You are advised to keep all materials at your lab station until you are satisfied with the results of your sample calculations.  You may want to repeat a run.

Definitions:  

(A)  FE –


(F)  Work out –


(B)  SE –


(G)  Efficiency –





(C)  FR –


(H)  MA(I) –


(D)  SR –


 (I)  MA(R) -


(E)  Work in –
Diagrams:

Click on Pulleys Diagrams for the six pulley setups suggested for this lab.  You must supply a set of completely diagramed setups actually used during this lab.  You may use the hyperlinked diagrams as a basis for completing your own set.  A complete diagram includes the following labels:

        (1)  FE, SE, FR, SR
        (2)  actual numeric values for each of the variables listed above.
Data Table :


This header below is suggested.  You must construct your own complete data table using Microsoft Word.
	Trial #
	# Pulleys
	Resistance
	Pulley

 Wt.
	Effort
	Scale

Wt.
	# Support Strands
	MA(I)
	MA(R)
	% E
	Work In
	Work Out

	
	Mov.
	Stat.
	FR
	SR
	FP
	FE
	SE
	FS
	Actual
	Calc.
	
	
	
	FE·SE
	FR·SR

	
	
	
	Nt
	m
	Nt
	Nt
	m
	Nt
	
	
	
	
	
	Nt·m
	Nt·m


Conclusion:

(1)  Compare work in and work out for trial #6.  Explain the difference between these values in terms

                  of two possible sources of lab error (refer to most recent update to “Sources of Potential Lab Error” 

                  below).  Include data values.

(2)  Compare actual number of strands with calculated number of strands, including actual data values
      for the trial providing,
      
(a) the greatest agreement between the two values?  Explain why this might be so.  

            (b) the least agreement between the two values?  Explain why this might be so.  

(3)  Compare FR and FE for trial #3 and do the same for trial #6.  For each trial, explain the relationship
                  between these two variables, including actual data values.  
                  Explain why the difference between FR and FE in the two trials becomes larger, when you replace

                  the pulley arrangement in trial #3 with that constructed in trial #6.

(4)  Compare MA(R) and MA(I) for one setup.  Explain difference, in terms of potential lab error, using
                  actual data values.

(5)  Why should SE = SR for setup #2?


(6)  Why is it, that one formula for the calculated number of strands (i.e., # = SE/SR, # = FR/FE) provides a more accurate value than the other?  Explain and provide supporting numeric values.
Sample Calculations: #6 trial only

The following math solutions must be shown for each setup:


(1)  Real mechanical advantage


(2)  Ideal mechanical advantage


(3)  Calculated number of supporting strands
 [NOTE:  If possible, choose the formula that gives you the correct number of supporting strands, when rounding upward.  If neither formula allows for this, and the quotient using either formula is above and very close to the appropriate number of supporting strands, place an * in the cell with the correct number of supporting strands and write the footnote, “* - calculated value rounded downward and not upward, to ignore the effect of human error”, below your data table]


(4)  Work in


(5)  Work out


(6)  Percent efficiency

Three Potential Sources of Lab Error:

These sources of potential error must be discussed within the context of the conclusion and do not have to be delineated separately.  You must include a statement about the potential error, explain what term or terms are directly altered, and use actual data to support your statements.
Practice Problems:


(will be assigned)
