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Best mousetrap for the mousetrap car
Background: This experiment is done to choose the best mousetrap for the mousetrap-car contest.  To do so, we want to pick the mousetrap that can store the most amount of torsional energy.  We take several mousetraps and measure the force required to twist the spring as a function of angle of rotation (Figure 1).  Torque T is calculated using the measured lever moment arm, that is

T = F L







        

 (1)

where, 


F= Force applied (N)


L = Moment arm (m)

The relationship between the torque T applied and the angle 
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of the rotation of the spring rotation is assumed to be a straight line
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	Figure 1.  Twisting the mousetrap spring experiment


Using regression, the constants of the linear model in Equation (2) are found.  

What you will do in the lab: Choose three mousetraps of your choice.  Take a mousetrap and note its name on your data sheet.  Put the spring scale on the string as shown.  Hold the mousetrap platform firmly and pull the string with the scale.  Be sure that the string and the hammer (moment arm) are perpendicular to each other.  Measure the force required to twist the moment arm through several angles that are measured using a protractor.  Repeat the process with the other two mousetraps.  Collect other data needed to solve the exercises below.
Exercises to do (Counts as 50 points):

First, follow the sample project guidelines.

Use MATLAB to solve problems (3 thru 5).  Use comments, display commands and fprintf statements, sensible variable names and units to explain your work.  Staple all the work in the following sequence.  Use SI system of units throughout.
1. Signed typed affidavit sheet.

2. On engineering paper, attach the data sheet on which you collected the data in class.

3. Regress the torsion vs. angle data to the model.  Find the two constants of the model for each mousetrap.

4. For a mousetrap of your choice, plot the torsion vs angle data showing the individual data points and the plot of the regression curve for a mousetrap of your choice.
5. Find the torsional energy stored in each of the mousetraps if twisted through 1800.

6. In 100-200 words, type out your conclusions using a word processor.  Any formulas should be shown using an equation editor.  Any sketches need to be drawn using a drawing software such as Word Drawing.  Any plots can be imported from MATLAB.

Hint
Click here to read the complete physical problem to get full insight into how to solve the problem.
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