Instructor’s Guide

Aim of activity:
In this problem, the children have to complete building the vehicle and think of ways to increase the friction or drag on the vehicle so as to slow it down. There are two checkpoints after it descends from the ramp; the car has to pass the first but not the second.

When the car is at the top of the ramp, it has a specific amount of potential energy depending on the height of the ramp and the car's mass. One of two things can happen to this energy, it can turn into kinetic energy or heat energy as the car is released. If there is very little friction between the ramp and the car, very little energy will be converted into heat and the car will have too much kinetic energy, travel too fast, and will not be able to slow down and stop before the second checkpoint.
Overview of activity:

1. Given a toy car the students will add and modify its axles and wheels in order to create a car that can travel down a ramp. Coming down from the ramp, the car must travel past the first checkpoint, but not the second. The challenge then, is to think of ways to slow it down sufficiently such that the car will stop before it crosses the second checkpoint.

Procedure:

2. Divide the children into teams of 3-4; designate work area for each team.

3. Explain the project to the children, highlighting the key points.

4. Have the materials that will be available to children laid out on a table; allow time for children to examine materials. Maybe we can have less of one material than the number of groups in order to encourage diverse car modifications. 

5. Facilitate creative problem-solving process; allow children to experiment with materials; encourage children to justify their changes.

6. Before testing the car, encourage children to explain how their design works, including how they plan to transform some of their potential energy into heat energy (friction).

7. One at a time, have each team place their car at the top of the ramp and let it go! 

8. If the car crosses the first checkpoint and not the second, that team has accomplished the goal.

9. Distribute judging forms to each group and have each group evaluate their own product and the process that they just went through.

Materials provided:
A toy car frame with wheels and axle attached. A ramp and all the materials for the children to use will also be provided (see below).

Ramp
Clay
Scissors

Egg cartons
String
Paper clips

Band-aids
Fasteners
Pins

Sandpaper
Fabric pieces
Duct tape

Glue
Elastic bands


Possible solutions:

