Blinky-Buggy Speed and Velocity Experiments

Abstract:

The Blinky-Buggy is a toy car that has the potential of reaching multiple consumers. It has been requested that the Blinky-Buggy product would be tested to see if it is useable as an experimental object in Physics classrooms. In order for a Blinky-Buggy to be successfully used in classroom experiments, it must be tested to see if it has a constant speed and velocity. Two tests were conducted to calculate the consistency of a Blinky-Buggy’s speed and velocity.

Methods/Procedures:

1) First we calculated a segmented and discontinuous timed experiment. We used a stop watch and some square foot floor tiles to obtain our data.



2) We measured increments of two feet and stopped at a maximum distance of 20 feet. 



3) The measurements were taken at separate times for every two feet the car traveled. For example, we measured two feet and stopped. Then we took the bb back to the initial starting point and measured four feet. This process was repeated until a distance of 20 feet was reached.



4) The times were recorded and placed into a TI 83+ Silver Edition calculator. The time in seconds was represented by Y values. X values displayed distance in feet. 



5) After everything was plotted, we needed to see if the distance verses time was constant and linear. A linear regression was then inserted into the data.


Interpretation:
We encountered some difficulties and errors while working on the experiment. The Blinky-Buggy had a slight tilt on the right side, so the car kept veering toward the right. This affected our data’s consistency and accuracy in time verses distance. Human errors were also a factor. These factors influenced the accuracy of our data and the scatter plot’s depiction of the experiment.


A second experiment was conducted. We decided that doing a continuously timed experiment would be more accurate in displaying the Blinky-Buggy’s speed and velocity. A split timer and a measuring tape were used to record the new data. 

1) The distances measured were in increments of five feet, and when the car passed each marker, we recorded each time consecutively. 


2) The six different distances were recorded, and the maximum distance was 30 feet. 



3) The X values represented the distance in feet. Each Y value displayed the time in seconds that the buggy crossed each marker.



4) All of the data was placed into another scatter plot. Then a regression line was fit to the data. 
Interpretation:

We had the same errors as we did in the first experiment. The only difference between the two experiments was that the continuous graph was easier and faster to measure because of the split timer watch that we used.

Data:

	Distance1
	Time1

	5
	3.18

	10
	6.63

	15
	9.93

	20
	13.44

	25
	16.74

	30
	20.58
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	Distance2
	Distance2

	2
	1.44

	4
	2.58

	6
	3.87

	8
	5.47

	10
	6.88

	12
	8.18

	14
	9.5

	16
	10.94

	18
	12.44

	20
	13.78
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Interpretations:
The primary goal of these experiments was to prove whether a Blinky-Buggy has a constant speed or velocity. Speed was the key component to finding the car’s velocity as well as consistency. In a linear equation, the A value represents the rate or speed of an object. In the experiment the Blinky-Buggy obtained a speed of 1.5 feet per second. To find out how constant the speed was, we referred to the r squared value of the linear regression of the second graph. It had a decimal of .9997; this could be rounded to have 100% accuracy. 

This proves that the Blinky-Buggy has a constant speed. It is not perfect, but if a Physics teacher was trying to display a fairly constant speed, a Blinky-Buggy would work perfectly. If someone wanted to get precise answers, he or she would have to get a laser timer like the ones used in the Olympics. That answer would be correct without a doubt, but if the Blinky-Buggy is used for classroom purposes, we would say that our data is sufficiently accurate. Velocity is comprised of a constant speed and direction. The Blinky-Buggy we experimented on did not have a constant or straight direction. The vehicle veered to the right, so it did not maintain a constant linear velocity. 
Conclusions: 

Based on our experiments, we conclude that a Blinky-Buggy has a constant speed of 1.5 feet per second. However, linear velocity is not constant because there was not a consistent linear direction in which the car moved. If the company corrected the Blinky-Buggy’s tendency to veer to the right, it is likely that it would then have a constant velocity. The data that we collected had 100% accuracy, so we are confident in our analysis. 

By: Samantha Bratton & Shiew-Mei Tan
Continuous Timing





y = 0.6905x - 0.334





R





2





 = 0.9996





0





5





10





15





20





25





0





10





20





30





40





Distance (ft)





Time\


(sec)





Series1





Linear (Series1)








