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“The Locked Wheels Part II: Slippery Slope”
Purpose

To determine the amount of grip or traction your drive wheels have on the floor.  Specifically, to find µs.
Materials

· Mousetrap car

· Plank of wood
· protractor
· tape to lock wheels

Discussion

The wheels of a vehicle depend on static friction to perform.  This might seem counter-intuitive, since the car is moving, but consider the patch of wheel that is in contact with the road at any given moment.  The whole car may be moving, but that small patch of the tire is not moving relative to the ground.  As we have discussed, static friction is greater than kinetic friction, which means that wheels will perform their best when they are gripping the road, and not skidding.  This is also true while a car is at rest on a hill.  At shallow angles, a car will remain on a hill just fine.  However, if a hill is too steep, a car could begin to slide because the component of weight that is parallel to the surface is greater than the friction force.  For a given combination of tire and surface, there will be a particular angle at which this happens, which will be an indication of the stickiness, i.e. μ, between the two materials.  
Formulas
Formula #1: Σ F = 0

Newton’s 2nd Law for when there is no acceleration.  The sum of all forces must equal “zero” if there is no acceleration.  
You will need to generate the FBD and formulas that will enable you to solve for μs.
Procedure

Step 1: With a piece of tape, lock all the wheels to prevent them from turning. The non-drive wheels should also be locked. 

Step 2: Put your car on the ramp 
Step 3: Raise one end of the ramp until the car just starts to slide down the ramp. Measure the angle of elevation when this occurs.

Step 4: Do multiple trials to get an average angle.
Writeup: 

· Sketch the ramp and the car.  Carefully show the bottom end of the ramp and how you placed the protractor to read the angle.

· Data: Supply your angles measured and mass of the car.

· Draw a thorough FBD showing the forces acting on the car being at rest on the slope.

· Solve for μ algebraically.  (don’t plug in values, just use variables).  Simplify as much as possible.

· Calculate μs between the car and board.

Lab Report criteria:

· Presentation quality of lab (5)

· Sketch (2)
· Data (2)
· FBD (3)

· Formula derivation and μ (8)












