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Simple Machines: Levers

Objectives:

1. Review work in scientific sense. 
2. Levers as example of system in machines.  
3. Identify parts of machine system.
4. Measure and calculate work and force.
5. Determine missing measurement when provided with other three measurements in lever system.
Machines are objects which use the laws of the universe to give a person some advantage.  Machines are not magic, instead there is always some gain and some loss.  For example, a machine may let you push with smaller force, but the tradeoff is that you must push the smaller force a larger distance.  Levers are a clear and simple example of this relationship.

TOPS Levers (1) Lab

Perform lab exercise [image: image1.png]
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to determine relationship between forces and distances.

What is a System?

Levers are simple machine “systems.”  In a system there are inputs (usually some energy or force), parts (objects), functions (what the parts do) and outputs (again usually some energy or force).  You will need to be able to describe machines as systems so later today you will have practice describing.

What Measurements are needed to Understand Levers?

In a lever system there are two forces and two distances or lengths ... (be careful!)  Each of them is important in measuring work, forces and distances.  For clearness, in the example below, we will call the left side “L” and the right side “R.”

How can Calculations Help Me Understand Levers?
Since a lever is a simple machine, as since energy is neither gained not lost, it is true that the work a person does “in” to a simple machine must be equal to the work that comes “out” of a simple machine.  In other words: workin = workout
This, in turn, means that there is a mathematical relationship between the parts:

workin = workout

Since: work = force • distance ...

(Force L)(distanceL) = (Force R)(distanceR) 

If I can do a little algebra, [image: image3.png]


then I can find any unknown measurement if I know the other three measurements:

step 1:  
(F L)(d L) = (F R)(d R)

step 2:  
(3N)(4m) = (6N)(?m) 

step 3:  
12Nm = 6N (?m)

step 4:  
12Nm = 6N (?m)



6N            6N

step 5:  
2m = ?m

Practice the following problems.  

For each question, draw a diagram and solve the problem showing all the steps demonstrated above.

1.  A man is pushing a teeter-totter down a distance of 0.5 m with a force of 36 N, how far does he lift his 36 N daughter?
2.  In “Raiders of the Lost Ark,” Indiana Jones’ Egyptian colleague, Sahl-he, puts a prying bar under a stone that is a lid to the room containing the Ark of the Covenant.  The end of the bar lifted the stone 6 cm and the effort moved down 157 cm.  If Sahl-he just lifted the stone with all of his 90 kg weight, then how much force did he apply to the stone with the lever?  In other words, how heavy was the stone?
3. Archimedes, one of the first men to understand the principles of a lever, is famous for stating that a person could move the earth with a lever if the lever was long enough and there was a place for a fulcrum.  If the earth, as Google says, has a mass of 5.9742 × 1024 kg and Archimedels lifted the earth 0.01 m (1 cm), how far down would a man weighing 75 kg have to push the lever down to move the earth 1 cm up?
4. Older cars sometimes used a kind of jack called a bumper jack, because it attached to the bumper of a car.  If your Hyundai Accent weighs 1250 kg and is lifted 6 cm, how much force would you have to apply to push the other end of the fulcrum down a distance of 80 cm?  [In this question you can clearly label the picture or you can draw the machine system your self in the space provided.] [Image from <http://www.rockymountainsusp.com/Hi-Lift%20Jack.htm>]
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