Unit VII:  Supplemental Lab Notes

Option 2 Compression springs
Apparatus

Compression springs fabricated from strips of band steel formed into loops

dynamics cart and masses
motion detector

force measuring device (force probe or spring scale)

metersticks
[image: image2.wmf]The pre-lab discussion and lab performance notes are the same for this option as they are for option 1 with the exception that the spring stores energy by being compressed, rather than by being stretched.

Students have to determine the spring constant for the metal loop by using the force sensor in "pushing mode" rather than its customary "pulling mode".  They will need to make sure that the compressions they use for the energy transfer lab are in the range over which the band steel spring behaves in a Hookean manner.

Option 3  Kinetic Energy to Potential Energy 
Apparatus 
large, strong rubber band
dynamics cart

motion detector

force measuring device (force probe or spring scale)

metersticks

Pre-lab discussion
[image: image3..pict]Place a dynamics cart on a lab table. Approximately half way down the table, a rubber band is stretched between two vertical posts clamped to the sides of the table.  The cart is given a push to get it going and allowed to run into the rubber band and bounce back.
Ask students to describe what is taking place.  They should respond by saying that the spring exerts a force on the cart causing it to slow down stop and accelerate in the opposite direction. Persuade students that it would be difficult to measure the force on and acceleration of the cart, since these quantities are constantly changing. 

However, they are willing to stipulate that the cart has kinetic energy since it has mass and velocity.  Ask what is happening to the kinetic energy of the cart.  It seems to disappear during the interaction with the rubber band, then reappear as the cart reverses direction. Students are likely to suggest that the rubber band is storing the energy elastically as it is being stretched.. 

Lab performance notes
•
Using a force sensor, students can determine whether the rubber band behaves in a Hookean manner (stretch is proportional to force). If so, then they can find a value for k, the effective spring constant for the rubber band. 

•
A motion detector  placed on the table to the right of the rubber band cab be set up so that it will give a value of 0(zero) meters when the cart is just touching the rubber band. The cart is pushed so that it rolls across the table, makes contact with the rubber band and then bounces back.  The motion detector measures the velocity of the cart at the instant of contact with the rubber band, as well as the distance the rubber band is stretched from its original zero position.
Independent Variable: 
The initial velocity energy of the dynamics cart.

Dependent Variable: 
The elastic energy stored in the band (calculated by 
[image: image1.wmf])

•
The graphs and post-lab analysis are identical with that discussed in the Teacher Notes.
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