Section A: Flying Passenger

Curriculum Connection

S2-3-04 Outline the historical development of the concepts of force and “natural” motion

S2-3-05 Experiment to illustrate the effects of inertia in car collisions

Materials

· Ramps (pieces of wood)

· Textbooks 

· Various Toy Cars

· Modeling Clay

· Meter Sticks

· Bricks

· Sheet of metal

· Sand paper

· Pane of glass

· Protractor

· Rubber

· Cotton

Instructional Sequence

1. Setup demonstration: Setup inclined plane using textbooks and a piece of wood. Place a brick at the bottom of the ramp to act as a stopping block. Now place passenger, made out of modeling clay, inside the car. 

2. Predict: Ask students to predict what will happen when the car goes down the ramp and hits the stopping block. What might happen to the passenger? Have students discuss with each other, and discuss as a class.

3. Observe: Hold car on top of ramp and release. What happens to the passenger?

4. Explain: Ask students to explain what just occurred. Why did the passenger fly out of the car? Can anyone explain why this happens? Suggest that students think about what would happen to a passenger in a speeding car who is not wearing a seatbelt if they suddenly hit another car/object. 

Discuss Newton’s First Law (Law of Inertia) with the students. The law states that “an object in rest stays at rest” and “an object in motion will stay in motion” unless there is a greater force applied to it. We can apply this law to our demonstration. When the car and passenger are traveling down the ramp, they are in motion. Because of inertia, the car and the passenger will want to stay in motion. When the brick abruptly stops the car, the unrestrained passenger will continue to stay in motion and fly out of the car. Ask students why it is so important to wear seatbelts. The seatbelt will counteract the inertia and the tendency for the passenger to stay in motion. 

5. Inquiry: Ask students to predict what factors might affect how far the passenger flies out of the car. Some factors might include:

· Angle of the ramp

· Weight of the car

· Weight of passenger

· Friction of the ramp

· Length of the ramp

· Cushioning of the car

· Number of passengers

· Type/Size of stopping block

· Restraining the passenger

6. Have students complete investigation lab (Section B).

7. As a whole class, discuss findings of each group’s investigation and include safety features of vehicles and safe driving. 

Safety Concerns

· Like in any lab environment, students should take extra precautionary measures to ensure that no one gets injured. Because of the extra materials set up around the room, students must be aware of the different spacing to avoid tripping over any materials. 

· Students should be careful handling the heavy bricks and ask for assistance if needed.
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Part B: Flying Passenger

Overview

In the demonstration we observed a car with a passenger traveling down a ramp and hitting an obstacle (the brick). Upon impact, we observed the passenger getting thrown from the car. This happens because of Newton’s Law of Inertia, which states that “an object in rest stays at rest” and “an object in motion will stay in motion” unless there is a greater force applied to it. The passenger is in motion while traveling down the ramp and wants to continue staying in motion even after the car is stopped by the brick. 

For this lab you will investigate what factors might affect how far the passenger is thrown out of the car upon impact. Some possible investigations include:

· How would changing the angle of the ramp affect how far the passenger flies?

· How would changing the weight of the car affect how far the passenger flies?

· How would changing the weight of passenger affect how far he/she flies?

· How would changing the material of the ramp affect how far the passenger flies?

Keep in mind that we can only change one variable at a time to obtain valuable results. There are many other variables that can be changed in addition to this list. If you have a different idea, come and speak to me to approve it. 

Investigation

1. Divide into groups of four or five. 

2. Choose a variable to manipulate. If you are deciding on something different than the above suggestions, come see me to get approved. Sign up your group on the board.

3. Each group member is responsible for handing in a copy of your investigation. Go through the steps on the following sheet.

Name: ___________________________________

Question for investigation: 

Variables

1. What is the independent variable (what are you manipulating)? How are you going to do this?

2. What is the dependent variable (what are you measuring)?

3. What are the variables that need to be controlled (stay the same)? 

Materials

List the materials you will need to conduct your investigation.

Procedure

1. Set up an inclined plane and place a barrier at the bottom of the plane.

2. Make a passenger out of modeling clay and rest inside the car.

3. Release your car down the plane and observe.

4. Now it’s time for your investigation. As a group, come up with a procedure and write it down in the space provided. Be sure to complete multiple trials to ensure accurate results. 

Observations

Complete the following table.

	Variable being manipulated:


	Trial #1
	Trial #2
	Trial #3
	Average distance the passenger flies (cm)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Note any other observations:

Questions

1. Create a graph displaying your results using a sheet of graph paper. Attach your graph to the lab. 

2. What does your graph tell you about the relationship between the variable you manipulated and the distance the passenger flies?

3. What another variable you would like to investigate? Why?

4. After completing this lab, explain the importance of wearing a seatbelt.

5. Explain the consequences of speeding and how it relates to inertia.
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