FRICTION ACTIVITY

4-14-07

Introduction

Guiding question: What if there were no friction?

Thinking about:

Suppose you are pushing a heavy box across the floor. 

Rate these surfaces for how easy it would be.


Carpet, wood, sandpaper, ice, rubber, sponge, gravel,  dirt vs grass, etc.

Explain why you think so.

Pretest

Look at UK questions (posted as "questions UK")

Expectations

Friction is a measure of how much two surfaces resist sliding.

Rougher surfaces have more friction. Smoother surfaces have less friction. 

If there is less friction, something will start sliding down a ramp at a lower angle. 

If there is less friction, something will coast farther when pushed (at the same speed).

If there is less friction, something will get going faster down a ramp. 

If there is no friction, things keep going forever. They can't slow down and they can't change direction. [haven't figured out how to model this.]

Friction changes the energy of motion into heat energy, and the surfaces get hotter.

Computer-based activities

3-4th
1. Real slide. cardboard ramp that can be tilted,  ruler to measure height of ramp. Compare height for different materials to start sliding. Use distance sensor.

2. Slide model. compare height for different materials to start sliding. Distance vs time graph? Velocity vs distance graph better?

3. Flat surface model, fixed impulse. Different materials, coast to a stop. Distance vs time graph.

4. Real slide, constant height. Compare final speed or descent time for different materials. Velocity sensor.

5-6th level: add these

1. Real slide. cardboard ramp that can be tilted,  ruler to measure height of ramp. Compare height for different materials to start sliding. Use distance sensor.

2. Slide model. compare height for different materials to start sliding. Distance vs time graph? 

3. Flat surface model, fixed impulse. Different materials, coast to a stop. Distance vs time graph.

4. Real slide, constant height. Compare final speed or descent time for different materials. Velocity sensor.

5. Real flat surface. Force sensor. Amount of force needed for starting and for constant speed for different surface materials.

6. Rub a penny on a surface. Feel temperature with cheek or with temperature sensor. 
7. Molecular model: show two surfaces with molecules binding and unbinding.
8. Where does the energy go? Flat surface model, graph of KE and surface temperature (prop to heat)
Off-computer activities

Read  The Magic School Bus or simpler text about friction. 

Make a cartoon story that includes a slide, a  surface with no friction, and a surface with an infinite amount of friction.

More experimentation with a slide, but no sensor.

Test an ice cube on a flat waterproof surface. Most slippery when it's a little bit melted and the surface is wet.  Describe what it does when there's almost no friction.

Write an adventure story that include a world without friction. E.g. The Fast Runner  movie (legend)– the hero iced up the floor of an igloo and invited his enemies in. He had special shoes with cleats, so he could walk and they all fell down. He could have attacked and killed them, but he declared that there would be no more fighting.

Rubber band activity. Amount of stretch needed to get an object moving with differernt surfaces. Use force sensor instead of a rubber band?

Wrapup

Assessment
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