Making the grade (20 minutes)


Materials:

· Board for inclined plane

· Spring scale

· Meter stick

· 20 g mass

· Cart

· Protractor

· String

Create a ramp by placing a board on the floor and leaning it against the lab table at an angle of 45º.  Place a book on the floor at the end of the board to keep it from moving. Use a meter stick to find the location of the inclined plane that is exactly 50 cm above the floor.  Mark this location on the ramp using a piece of tape and a pen or pencil. Measure the distance on the ramp from the bottom of the ramp to this marked location on the ramp as distance (d )in meters. 

Pull a cart loaded with a 200 g mass up the ramp using a spring scale kept parallel to the ramp.  Measure the force required to pull the cart to the height of 50 cm.  Try to pull with a steady amount of force and record this value in the data table.  Record both the force and distance in the data table.  Vary the angle while keeping the height h the same by sliding the board up or down to make angles of 20º,  30º and 60º.   For each different angle, find and mark the location on the ramp where the height is 50 cm.  For each of the different angles and distances, pull the cart parallel to the board.  Record your force and distance in the data table.  

	
	20º
	30º
	45º
	60º

	Force (N)
	
	
	
	

	Distance (m)
	
	
	
	


1. A hill has three paths up its sides to a flat summit as shown in figure A.  The three path lengths are all different but the vertical height is the same.  Not including the energy used to overcome the internal friction of a car, which path requires the most energy (gasoline) for a car driving up it?  Explain your answer.

2. What pattern or relationship do you find between the forces and the distances?

3. At what angle was the most work done?

4. What else would you need to know in order to calculate the power you exerted on the cart?

5. What equation would you use to calculate the power?

Slingshot (20 minutes)


Materials:

· Rubber band

· Ruler

· Spring scale

· Plastic coin

Stretch a rubber to a distance of 10 cm.  Secure both ends to the floor with tape.  Pull the bands back to a distance of 1 cm with the spring scale and hold it at that position.  Record the force in Newtons required to do this.  Next pull the bands back one cm again, this time using just your fingers and use it to launch the plastic coin.  Record the total distance that the coin moves.  Calculate the work done on the coin by the rubber band.  Remember that for this calculation, you need to use the distance that the rubber band was in contact with the coin, not the total distance that the coin traveled.  Repeat at a stretch of 2 cm, 3 cm, 4 cm and 5 cm.  

	
	Distance of stretch (m)


	Force (N)
	Work (joules J)
	Distance traveled (m)

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	


1. How does the amount of work change as the distance of the stretch increases?

2. How does the amount of work done on the coin affect how far it travels.

3. What types of energy transformations are occurring here?

