Reaction Time Experiment

Name____________________________ Period_____

Purpose: The purpose of this lab is to determine your reaction time using the equations of free fall.

Hypothesis: My lab partner holds a meter stick vertically. After it is released, will it take more or less than a second for me to grab it?

Procedure A: Your teacher will demonstrate how the data is to be collected. Each lab partner must test their own reaction time and record the results below. It is OK to practice a few times before collecting data. Show your work for one trial below. Watch your units! Use g = 9.8 m/s2
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Q1: Estimate the distance from your eye to your hand using a meter stick. Knowing that nerve signals travel at 150 m/s, calculate the time it takes a signal to travel from your eye to your hand. Show all of your work below.

Q2: Subtract the nerve signal travel time from your average reaction time. What does the remaining time represent?

Procedure B: Select the lab partner with the most consistent reaction time to complete this part of the lab. Each meter stick has a mass of about 150g. Attach an additional 150g to the end of your meter stick using string to double its mass and weight. Answer the following questions BEFORE repeating the reaction time experiment using this modified meter stick.

Q3: What will happen to the average distance that the meter stick falls compared to before? Justify your answer.

Q4: What will happen to the average reaction time compared to before? Justify your answer.

Perform the experiment with the 2X mass meter stick and record your results below. Remove the string and mass after you are finished or you will lose points.
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Q5: Compare the average distance fallen and average reaction time for both sets of trials by entering them below. Make sure the data is for the same person for the meter stick and 2X mass meter stick. Were your predictions in Q3 and Q4 correct? (Don’t change your answers, you won't be marked down) Considering that the meter stick was twice as heavy in the second set of trials, explain your results below the data table.

	
	Meter Stick Only
	2X Mass Meter Stick

	Average Distance (cm)
	
	

	Average Reaction Time (sec)
	
	


Q6: Twenty years from now you have checked into the Lunar Hilton for a second honeymoon. You discover a meter stick in your room and remember the cool physics experiment you did in high school. You and your spouse repeat the experiment. What will happen to your reaction time compared to when you did it on Earth? (ignore the deleterious affects of 20 years of aging) Justify your answer and use the fact that g on the Moon is 1.67 m/s2, not 9.8 m/s2)

Procedure C: Your teacher has set up a meter stick with a counter-mass that will cause the meter stick to fall the same way it would on the moon. Predict how far it will fall before you catch it based on your data from this lab. Show all of your work below.

Q7: Have your lab partner release the moon meter stick for you to catch. How close in cm were you to your prediction above? 

Conclusion: Explain the effect of doubling the mass of an object on how far it falls in a given amount of time.

