Reaction Time

I ntroduction

Consider an object, initially at rest, falling under theurgfhce of gravity in the absence
of air resistance. The distanddhat the object falls in timeis given by

1
d= ith y (1)

whereg (g = 9.80) is the acceleration of gravity. Solving fére obtain

t= = . @)

Figure 1: Equipment for Measuring Reaction Time

In this experiment reaction time is measured by two methbuthe first method,
which is the less sophisticated, reaction time is deterchingirectly using equatiol 2
and without the use of a chronometer. In the second methatioadime is measured
directly using a stop watch which measures time accuratellis@sonds.



Figure 2: Method |

Procedure
Method |

While your partner holds a meter stick, you align your thumid andex (or middle)
finger at some location on the meter stick, as shown in Figur¥dir partner now
releases the meter stick, allowing it to fall freely. As s@srthe meter stick is released,
you immediately attempt to catch the meter stick between ffuumb and index fin-
ger. Record the distance through which the meter stick dropable[1. Perform the
experiment nine additional times.

Method 11

Holding the stopwatch in your hand and using your thumbf stad stop the watch as
quickly as possible. Record the elapsed time in Thble 2.0Rarthe experiment nine
additional times.

Analysis
Method |

For the data in Tablg 1 calculate the average reaction distarits standard deviation
aN_lﬂ, and the standard deviation of the mean The quantitiest ando_; can

be calculated using function keys on a calculator or libifamnctions in Excel. The
quantityc = on_1/V/N, whereN is the number of measurements. Report these

INote: there are two different standard deviations that aremsonly used. The one being used here,
statistically, is referred to, as the unbiased estimatb@&tandard deviation of the population.



calculations in Tabl&l1 in the form 4+ o. The reaction time is now determined as
follows. Using equatioBl2, calculate the quantities, , andt_,

1=/, 3)
g
b= 2EE) @
g
and
. 2(z — o) (5)
g

The valuet represents the best estimate of reaction time based ontdueldee quanti-
tiest; and¢_ define a range of times within which, according to the siatisthe true
reaction time is most likely to lie. Repattt. , andt_ in Table[3.

Method |1

For the data in TablEl 2 calculate the average reaction tinits standard deviation
on_1, and the standard deviation of the mearReport these calculations in Table 2
in the formt + ¢. In this case, t,, andt_ are given byt = ¢,t, =t + o, and
t_ =1t — 0. Reportt, t,, andt_ in Table[3.

Conclusions

Do the two methods yield reaction times which are consistétit each other? An
informal criterion for assessing consistency is: if thegaof reactions times_ to
t. for the two methods overlap, then the two methods are cemsjsttherwise, they
are inconsistent. Should it be expected that the two diffiereethods necessarily yield
consistent results? Does it seem reasonable that reaictiomtay depend on how it is
measured?

If you have a dollar bill or some other denomination, perfdh® experiment one
more time with the dollar bill replacing the meter stick. Regq that your partner align
thumb and index finger with the middle of the dollar bill. Bdsan your knowledge
of your partner’s reaction distance, conjecture whethéfrtha length of the dollar
bill is sufficient for your partner to catch the dollar bill.oM, test your conjecture by
performing the experiment!
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