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Acceleration and Reaction Time

As we have seen in class, bodies fall downward with a rate of acceleration equal to 9.8 m/s2.  We have also seen that the average human has a pretty long reaction time.  Recall how earlier in the semester students couldn't catch the dollar bill when it was dropped, starting from its midpoint, between their fingers. 

In this lab exercise you will work with your lab partner to determine the average reaction time for your left and right hands.  You will do this by catching a falling metric ruler which has been released by your lab partner.  Knowing the acceleration due to gravity and the distance the ruler falls before you catch it will allow you to determine your reaction times.

THEORY:  Any object near the surface of the earth will fall with an acceleration due to gravity (g = 9.8 m/s2 = 980 cm/s2) if the air resistance is negligible.  So it is with a metric ruler released from rest with a vertical orientation.  The distance that the ruler will fall depends only upon time. That is,

d =  EQ \f(1,2) gt2
If a ruler is released by your lab partner and you attempt to catch it, the distance of fall will be related to the time it takes you to catch it.  This time is your reaction time.  Solving the above equation for reaction time, tr, yields:

tr = 


DATA COLLECTION:  Rest one of your hands over the edge of the lab table with your thumb up.  (This will keep you from moving your hand in an effort to "chase" the ruler.)  Bring your thumb and index finger together so that there is about 1 to 2 cm between them.  Keep your thumb and index finger horizontal.  Have your lab partner hold a metric ruler so that its zero point is suspended just above your thumb and index finger.  

When your partner releases the ruler, attempt to capture it by closing your fingers.  The ruler will have fallen some distance before you will be able to capture it.  Once you catch the ruler, read the distance (in centimeters) on the ruler at a point even with the tops of your two fingers.  

Do this three times for each hand.  Record the distances of fall in the second and fourth columns in the data table.  Each person should complete his or her own data table with the assistance of the lab partner.

	MY DATA
	Distance

(cm)

Left Hand
	React. Time 

(s)

Left Hand
	Distance

(cm)

Right Hand
	React. Time

(s)

Right Hand

	Trial 1


	
	
	
	

	Trial 2


	
	
	
	

	Trial 3


	
	
	
	

	Averages


	
	
	
	


ANALYSIS:  Using the formula for reaction time on the first page, determine your reaction time for each of the six trials.  Record these data in the third and fifth columns of the data table.  Determine the averages of reaction times for the left and right hands independently and record these data in the appropriate places in the data table.

What is the % difference between the average reaction times of the left and right hands?

% difference =  EQ \f(| left - right |,\f(1,2)(left + right))  X 100% = 


%
A dollar bill is about 15.6 cm in length.  If you must try to catch it starting from the middle position, do you think that you have a ghost of a chance to catch it?  

YES


NO

Why or why not?

Prove this to be the case from your knowledge of physics.  Hint: Using the hand with the faster average reaction time, determine how far something will fall before you can catch it.  Compare this distance with half the length of the dollar bill.  Explain your reasoning.
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