Name:___________________
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Name:___________________

Avg. reaction time: ___________

Class period:___________

Date:__________________

Reaction-time lab with graphing calculator-Honors Physics

Part I:

One person will hold the meter stick and have their partner measure 10 cm with his/her hands.  The person tested will then hold their hands 10 cm apart as dictated by the measurement.  The tester will place the meter stick at the 30 cm mark at the top of the subject’s hands (with 70 cm remaining above).  The tester will then drop the meter stick and the test subject will slap his/her hands together to catch the meter stick.  Look at the centimeter number at the top of the subject’s hands and record the data.  Do three trials for each subject.  Get the average distance by adding up the new marks-30 cm/3.  The average distance in centimeters is determined by taking the measurement of the new mark and subtracting 30 for each of the three measurements.  Add all of the measurements together and then divide by 3 to get the average distance.  Change the average distance in cm to m by dividing by 100.  Plug into the formula to determine the reaction time.  Acceleration due to gravity is –9.81 m/s2.
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Part II:  
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This worksheet will demonstrate how to change centimeter to meters and then determine the average reaction time using the graphing calculator.  We will follow up by determining standard deviation.

Button or keystrokes will be shown as blocked such as [ON].  A menu choice will be written in italics.

Let’s get started.

Step 1: Enter the list of three numbers from the New mark – 30 = d column for Subject #1.

[STAT], [1], [ENTER], then enter the numbers under L1, hitting [ENTER] after each number. 

What if a list already exists?

To clear an individual list, such as L1, go to [STAT], place the cursor on the L1 title, hit [CLEAR], [ENTER].

To reset all lists, hit  [STAT], use the arrow key to go down and select 5, then hit [ENTER].  This is a default reset for all lists.



Next, use the arrow keys to get to the top of the L2 column.  Next, enter the command for the L2 column.  In this case, the command is L1/100, which is entered as [2nd], [1],[divided by], [1],[0],[0][ENTER].  You have now effectively converted your centimeter measurements to meters.

Next, use the arrow keys to get to the top of the L3 column.  Next, enter the command for the L3 column.  In this case, the command is square root of 2 multiplied by L2 divided by 9.81.  To enter this equation, proceed as follows:  [2nd], [x2], [2], [2nd], [2], [divided by], [9], [.], [8], [1], [ENTER].  This will give you the average reaction times of Subject #1.  Write these below:

L3

_______

_______

_______ 

Step 2: Calculate average and (
[STAT], use the [>] to select CALC, [ENTER] because 1: 1-Var Stats has been selected.   You will now see 1-Var Stats with a blinking square.  Now is when we tell the calculator what to calculate.  Since we need to calculate L3 we will do the following:  [2nd], [3], which selects the L3 above the number three key.  Next, [ENTER].

Now you will see the following list:

1-Var Stats (copy the data into the chart below)
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Step 3: Interpret the results

Choosing significance: Where deviation starts, is where the significant figure of the average stops.   In this case, Sx = ___________.  The first whole number is a ______, in the ______place.  This means that the average is certain to the _______position, in this case ______. 

Sx is the standard deviation for a small sample (we only had three times), which should be rounded up to the nearest _______(place), _________.  This means that Subject #1 times are  ______ (______.   (x is the standard deviation we would use if we had a much larger sample.  

On a bell curve, one standard deviation above and below the average is about 68%.  This means that Subject #1 has a 68% chance of always having a reaction time of _____ (_______, somewhere between _____and _____.
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