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Prerequisite Knowledge

Students should be able to determine area from width measurements, and calculate force from pressure and area determinations.  

Objective

The objective is to provide students with an opportunity to demonstrate a physical concept by performing a quick, simple experiment with common, inexpensive tools.
Equipment and Materials

An automobile, ruler, tire pressure gage, data sheet.
Introduction

This paper describes a simple method to determine the weight of a vehicle using common, inexpensive instruments.  A vehicle is chosen and the tire contact areas are determined using a ruler.  The pressure of each tire is recorded using a tire pressure gage.  The corresponding areas and pressures are multiplied.  The result of each tire is added and this total indicates the vehicle weight.  This experiment is very simple and is something that anyone can relate to.  It represents an easy demonstrative relationship between pressure, area and force.

Procedure
1 Select a vehicle to weigh.
2 Label a data sheet with four different sections, with headings of front left tire, right front tire, right rear tire, left rear tire.  Care should be taken to keep measurements and calculations separate for each tire.
3 Measure the width and depth that the front left tire makes contact with the ground using a ruler and record the measurements in inches under the data sheet section labeled front left tire 
4 Measure and record the pressure in pounds per square inch (psi) of the front left tire with a tire gage.

5 Repeat steps 3 and 4 for the remaining tires.
6 Calculate the contact area of the front left tire by multiplying the width measurement by the depth measurement and record under the front left tire section of the data sheet.  The units of the area calculation will be in square inches (in2).  .  The following formula describes this calculation:  Area=Width x Depth
7 Calculate the force exerted on the ground by the front left tire by multiplying the contact area times the pressure.  The resultant force will have units of pounds (lb).  The following formula describes this calculation:  Force=Pressure x Area
8 Repeat steps 6 and 7 for the remaining three tires.

9 Add the four force calculations.

10 The result of step nine will be an approximation of the weight of the vehicle.
Comments
The weight calculated by this method will be an approximation due to internal forces in the tire walls.  It would be an interesting addition to the procedure to have the car weighed on a scale and compare the scale value to the value obtained with the procedure above.  One could also calculate the location of the center of gravity along the length of the vehicle using the results above.  This might prompt a discussion about the advantage of front wheel drive vehicles due to the greater force on the front tires with respect to the back tires providing additional traction.









