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CONCEPT

This experiment introduces the ideas of materials analysis and simulation.

OBJECTIVES

In this unit, you will analyze different materials for a “runaway truck” stopping ramp (sand, gravel, or fish tank gravel). In addition, you will be using measurement and formulas to determine stopping at different velocities, different  type  of load  and also setting  ramp at different angles.

SCIENCE AND MATH PROCESS SKILLS

�Predicting

Observing

Experimenting

Calculating

Investigating

Measuring

Using formlas

Using  Graphs

�Materials Per Group (Pair)

Toy truck

Sand

Gravel

Fish tank Gravel

4’ x 8’ piece of plywood

Brace

Measuring  device ( tape measure or ruler)

KEY QUESTIONS

What formulars are used to figure the stopping distance?

What measurements will be needed and how will you calcule the force of the truck hitting the ramp?

How will the momentum  affect the stopping distance?

Does a shifting load affect the stopping distance?

How does a change of angle affect the momentum and distance traveled?

Activity 1

Construct a ramp and tray filled with sand and analyze the material for strength.

Fill the tray  at the end of the ramp with about 2” of sand.

Test the strength of the sand by rolling the empty toy truck  down the inclined plane directed at the tray.

Measure the distance the truck traveled and describe the force with which the truck is sliding down. If the material has good strength, then it should be able to withstand large force. The real-life application of this would be a “runaway” truck, which has lost control due to the failure of brakes and has to come to a halt by hitting against a stopping ramp.

Repeat the above procedure using a truck with a shifting load and then using a truck with a full load. 

Activity 2

Construct a tray filled with gravel and analyze the material for strength.

Fill the tray with gravel and test the strength of the gravel by rolling the truck down the inclined plane directed at the tray. Compare the materials strength and determine which one is better for the stopping ramp.

Activity 3

Construct a tray filled with fish tank gravel and analyze the material for strength.

Fill the tray with fish tank gravel and follow the procedure of the previous activities. Test the strength of this material. Decide which is the best material among the three that can be used for the stopping ramp.

ASSESSMENT

Make a cause and affects diagram showing cause  enumeration, dispersion analysis. List your finding to a “normal curve” drawing.  Select the method that is the most effective and least expensive to impliment.

Provide documentations of steps taken, tools and techniques used, group members involved and additional follow-up needed.

�Figure 1.  Setup  for  Stopping-Ramp
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