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P and S Wave Walking Lab (25 points)
Purpose:  During an earthquake different types of waves are produced.  These waves travel at different speeds, which mean that they arrive at particular locations at different times.  In this lab you will explore the graphical relationship between speed, distance, and time.  We will then apply these lessons to how the P and S waves produced by earthquakes work. 
Directions:  Pick a partner who has a cell phone. Most cell phone timers have a “lap timer” where you can keep hitting lap and the timer will record multiple times in series.  You will both walk a 10 meter length in the hall and record the time it takes to walk 2m, 4m, 6m, 8m and 10m. You will do this first by walking “heel to toe” and then by walking normally at a constant speed.  Next, you will graph your walk and interpret the data in a series of analysis questions.   
Data: (5 pts)
	Distance

X-axis
	
	0 m
	2 m
	4 m
	6 m
	8 m
	10 m

	Time

Y-Axis
	Time Walking Heel to Toe (s)
	
	
	
	
	
	

	Time

Y-Axis
	Time Walking Normally(s)
	
	
	
	
	
	


Graph: (5 pts)
Create 2 line graphs on the graph grid below.  Label Y-AXIS Time (s).  Label X-AXIS Distance (m).  Give your graph a title. Create an evenly distributed scale of numbers which has zero as the origin and uses most of the graphing space.  Plot your data points to create 2 lines.  Use a straight edge to create a STRAIGHT line.  DO NOT CONNECT DOTS POINT TO POINT!  Create a key and label the “Heel-Toe” and the “Normal-Walking”

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Calculations: (2 Pts) To calculate slope, you use a change in the y axis / a change in the x axis.  Slope = y/x.  
A simple way to do this is for a straight line where the origin = zero is as follows: 
Mark a dot on your “heel to toe” line somewhere in the middle (6 m) Read over to the y axis and record the time (including units)

y = ____________(s).   Read down and record the Distance on the x axis.  x = 6 m.  
Now, divide y/x.    _________(s) / _____6______(m) = _______________(s/m).  “heel to toe”
Mark a dot on your “normal walking” line somewhere in the middle.  (6 m) Read over to the y axis and record the time (including units) y = ____________(s).   Read down and record the time on the x axis.  x = 6 m. 

Now, divide y/x.    _________(s) / _____6______(m) = _______________(s/m).  “normal walking”
Analysis: (13 pts)
By definition, the slope of a d/t graph is called speed.  Your slope = m = y/x = speed.
1. What is your “heel to toe” speed?           ______________________(s/m)
2. What is your “normal walking” speed?   ______________________(s/m)
3. The word “Primary” means “First”.  Which of the 2 walks would you describe as “Primary” in relation to arriving at the finish line first?  From now on, call the line for this walk the “P Wave” line. On your graph, label the “P Wave”
4. The word “Secondary” means “2nd”.  Which of the 2 walks would you describe as “Secondary” in relation to arriving at the finish line 2nd?  From now on, call the line for this walk the “S Wave” line. On your graph, label the “S Wave”
The relationship between P and S waves can inform people about the distance to the focus of an earthquake
5. As distance increases, what happens to the difference between the times of your walking?
6. After 0 m, how long did it take to heel toe walk?     
     Normal walk?

 
What is the difference in time between the two? 

seconds
7. After 5 m, how long did it take to heel toe walk?     
     Normal walk?

  
What is the difference in time between the two? 

seconds
8. After 10 m, how long did it take to heel toe walk?     
     Normal walk?

                  

What is the difference in time between the two? 

seconds
9. If there is no time lag between how long it took to walk heel toe and walking normal, how far did you walk? 

meters
10. If there is 5 seconds between how long it took to walk heel toe and walking normal, how far did you walk? 

meters
Procedure: 
Step 
1 – Find a piece of scrap paper.


           
2 – Using your graph, line up your paper on the Y-Axis.



3 – Make a mark at 0 seconds, and 1 mark at 5 seconds.



4 – Keep your paper vertical.



5 – Place the “0 seconds” mark on the “Normal Walking” Line.



6 – Keeping the paper vertical, slowly slide the “0 seconds” mark up the “Normal Walking” Line.



7 – Stop when the “5 seconds” mark meets the “Heel-Toe” Line.



8 – Note the spot on the “Heel-Toe” line, and draw a straight line to the X-Axis directly below the spot.



9 – Note the distance, and record the answer.
11. If there is 10 seconds between how long it took to walk heel toe and walking normal, how far did you walk? 

meters



Repeat Steps 2-9, from the above procedure

12. As the time difference between how long it takes to walk heel to toe and to walk normally increases, what happens to the distance you had to walk?

13. By using the graph, what can be determined by knowing the difference between the times of walking heel-toe and walking normally?
A line equation uses the format            y = mx + b.  





The y, x, m, and b all have specific meanings for the data you are graphing.





y = the quantity on the y axis.  What quantity (what are you measuring) and unit are on the y axis of this graph? 





Quantity=			Unit=





x = the quantity on the x-axis.  What quantity (what are you measuring) and unit are on the x axis of this graph? 





Quantity=			Unit=





B = y-intercept.  What is the y-intercept (where does X meet Y) on this graph?  Report the # and the unit.         





Number= 			Unit= 





m= the slope of the graph.  You have 2 slopes on this graph, 


the “heel to toe” and the “normal walking” slope.  











