Lab reports:     This paragraph is now on the SPH4U1 webpage (NOT!).

You and your lab partner must each hand in a lab report. Write up a lab with diagrams, data, calculations and a conclusion/summary. Is this a formal lab write up? If you wish. What matters most is that all of the needed information is there.  Your labs must stand on their own; don’t say: “see Purpose on handout sheet“.  You should be able to mail your lab report to your second cousin in Australia and have him understand how you did the experiment and what you found out. You will, of course, record exactly what you did, any errors that you made that affected the results and how you corrected them. Neatness is important.

SPH 4U1







updated: Sept 26, 2003

Pulley Lab

Background

Mechanical Advantage is the amount of reduction in force that the machine provides. 
Work = distance * Force. The work remains constant, so if you reduce the force then the distance moved must be greater. This is easily seen in inclined planes, levers as well as pulleys.

Ideal Mechanical Advantage (IMA) is the theoretical reduction in force. You can calculate this from your knowledge of forces, or measure it using 
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e.g. IMA = 4:1

Actual Mechanical Advantage (AMA) is going to be less than the IMA because in real life there is friction. 
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e.g. If it takes 1.2 kg to lift 4 kg with a pulley, then AMA = 3.3:1 .
Note that when both forces are weights, we don’t have to multiply both sides by 9.8 N/kg

Efficiency = AMA/IMA = work output / work input = power output / power input

Objectives:

1. to experiment with pulleys and get a feel for how they work

2. to find how to get the maximum mechanical advantage using 3 pulleys

3. find the actual mechanical advantage and compare it to the ideal mechanical advantage (i.e. find the efficiency)

Apparatus:

3 or 4 pulleys, set of weights, string [or fishing line], some sort of force scale (hope that it actually works o.k.; you’ll have to check it for accuracy) [an electric balance is better].

Marking:

5: purpose, procedure, materials

5: accurate diagram
5: calculations
3: conclusion
2: for just doing the lab


/ 20 marks

Teaching Notes:

· most grade 12 students don’t seem to have worked with pulleys before, ( give them the lab so that they can look at books, internet, … on pulleys beforehand.

· You can only use three pulleys to do the lifting – that means 3 wheels, not 3 multiple pulleys.

· A pulley to change the direction of the string at the end doesn’t count as one of the 3.

· Ask: how can we reduce friction? Try fishing line

· ( When you find the mass that you are lifting, you will have to take into account the weight of any pulley that is being lifted as well.

· ( Find the amount of weight that will keep the system moving at a constant velocity once you start it moving (in other words, once you have pulled on the small weight to lift the big one)

· Would it be any good to use a force spring scale to determine the amount of force needed to lift a load at a constant velocity?
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