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REACTION TIME





�
Background


	It takes every person a little time to react to any event. For example, there is a small delay before you apply your brakes after you see the stop light of a car just in front of you go on. This time is called your reaction time.


	This experiment will permit you to measure your reaction time and to compare your time with that of other people in your class.


	The simplest way to measure a short time is to use the stop watch which came with your kit of parts. However your reaction time itself would prevent an accurate measurement in the short time involved. Therefore an indirect measurement is suggested here.


An indirect measurement is one in which a quantity other than the one desired is measured.  Afterwards physics theory is used to calculate the desired quantity from the value of the measured quantity.  This procedure is a very common practice in physics.  In this case you want to measure a time too short to be easily measured directly, so a distance is measured instead.  Equation 1 connects the measured distance to the desired time.


	To understand the principle involved, you might want to review the parts of your text which discusses falling bodies. (Explicit references are given in the next section). There you will find that if a body starts from rest, its position below the starting point is given by the equation


	�EMBED Equation ���			(1)


where y is the distance dropped, g is the acceleration due to gravity (9.8 m/s2) and t is the time of  fall. In this experiment, you will measure the distance an object (a ruler) falls and calculate the time involved with the equation


	�EMBED Equation ���			(2)


which was obtained by solving (1) for t.
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Materials


	Another person


	A ruler (longer than 25 cm)





Instructions


	The specific purpose of the experiment is to measure your reaction time and to practice handling data.


	Because it is impossible for you to initiate an event and then measure your reaction to the same event, you will have to work with somebody else to do this experiment. That other person does not have to be a member of this class. Have this other person hold a ruler lightly between the fingers at the top. You place your thumb and forefinger on either side of the ruler near the bottom end (where the mark is). Do not, however, touch the ruler. 





� EMBED MSDraw  ���





Have the other person release that ruler at an unpredictable time. When you see the ruler start to fall (the event) pinch your fingers together catching it. (Your reaction to the event).  During the time you were reacting to the event, the ruler was falling. You can use equation (2) to calculate the time the ruler falls. That time is your reaction time.


	It is highly unlikely that you can stop the ruler at the same distance twice in a row. That means that you can get a more accurate measure of your reaction time if you do the experiment several times and take an average of your results.


	There are several actions you can take to improve your results.  Do a few practice runs before starting to keep records. Be sure that your helper releases the ruler cleanly and at a time that is not predictable. You will get best results if you concentrate on seeing the ruler start to fall. If you let your mind wander, you will get an unusually high value of reaction time. Do not try to anticipate the drop of the ruler. If you do, you will get unusually low values.


	Do not discard a value just because it is unusually high or low. If there is a �reason to discard it, such as release anticipation, ruler sticking to fingers, or ruler not being cleanly caught, that trial can be discarded. However to discard data just because you do not like the results is contrary to good practice. If you have data points which you suspect (but cannot prove) are bad, the correct procedure is to take so many other data points that the unusual ones do not affect the final average.





Extensions


	If you want to do more experiments similar to this one, there are lots of variations that you can try. 


	Does the size of the ruler have an effect? Borrow a meter stick and repeat the experiments.


	Do you get the same result in the morning when you are fresh as in the evening when you are tired?


	You studied your eye-hand reaction time. Can you devise an experiment to test you ear-hand reaction time? 


(Try having your partner yell "bang" as the start button of your stop watch is pushed, then you push the stop button as soon as possible.)


	Outline a computer program that will measure eye-hand and ear-hand reaction time.  What other reaction
