Simple Machines

Purpose: The purpose of this lab is to learn how machines work. 

Apparatus: inclined plane; pulleys-single, double, and triple tandem; slotted masses with    

                    hangers; string

Procedure:

Inclined Plane

1) Set up the inclined plane as shown in the figure immediately below. Do not forget to record all data including angles.  We will let Fw be the weight of the cart and its masses.

2) FA will be the applied force or the hanging weight. h will be the vertical distance the cart moves. d will be the distance the string (FA) is pulled. Be precise as possible in the measuring of lengths here.  Place approximately 200 grams in the cart and attach hanging masses to FA until the cart begins to move with a constant velocity.

3) You might have to give it a little nudge for this to happen. Record the angle for this. Start with 15 degrees. Do this three more times keeping the mass at 200 grams and increasing the angle 10o (25, 35, 45) and record the data. 

On the same chart determine the ideal mechanical advantage(IMA) and the actual mechanical advantage(AMA). Show work below the chart as to how you obtained AMA and IMA. Equations are listed below.

On the same chart determine the work in and the work out for each trial as well as the efficiency.

	trial
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	FA(N)
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	D(m)
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Pulley

1) Set up the pulley system as shown in the figure immediately below. Do not forget to record all data. 

2) Place approximately 500 grams in the slotted hanger for FW and find the total weight here. 

3) Let h be the height the pulley system is raised and d be the distance that FA is pulled. Add slotted masses to the hanger for FA until it begins to move. You might have to give it a little nudge for this to happen. 

4) Do this two more times but use 5 pulleys then 4 pulleys. Record the number of pulleys used. 

5) On the same chart determine the ideal mechanical advantage(IMA) and the actual mechanical advantage(AMA). Show work below the chart as to how you obtained AMA and IMA.

6) On the same chart determine the work in and the work out for each trial as well as the efficiency.

	trial
	# of pull
	FA(N)
	FW(N)
	h(m)
	d(m)
	IMA
	AMA
	Win(J)
	Wout(J)
	Eff
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AMA = Fout/Fin

IMA = d/h

efficiency = work out / work in = AMA/IMA

W = Fd

Questions:

How can you determine the IMA by looking at the number of pulleys?

In theory, should IMA and AMA be the same? Were they the same? 

Explain why IMA and AMA are not the same. Give reasons to justify your answer.

Can efficiency be greater than 1. Why or why not?

In theory, if a person is using an eight pulley system, how many pounds are required to lift a 500 pound calf onto a trailer.

How is the force multiplied in a simple machine?

What are the other four simple machines and give two examples of each.

Explain the shifting of gears on a bike and the force needed to pedal as compared to speed. Which one for speed? Which one for an uphill track?
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