Name: ​​​​​​​​​​​​​​​​​​​​____________________________ Date: ____________ Period: ____________

Distance and Displacement Lab

Note - In this lab when you measure, round all measurements to the nearest meter!
Activity #1
1.  Place a piece of tape where you will begin your walk outside.  This tape marks the origin.
2.  Walk 10 steps forward and stop.  Using the meter stick, have your partner measure the distance you walked.  Write that distance here: _______________ (don’t forget units!)
3.  Now turn 180 degrees from where you are standing and walk 5 steps and stop.  Using the meter stick, have your partner measure the distance you walked.  Write that distance here: _______________ (don’t forget units!)
4.  Now turn 180 degrees from where you are and walk 20 steps and stop.  Using the meter stick, have your partner measure the distance you walked.  Write that distance here: _______________ (don’t forget units!) 
5.  Finally, have your partner measure how far you are from the origin.  Write that measurement here: _______________ (this is your measured displacement.)  
6.  Figure out the distance and calculated displacement you walked.
     Add all measurements to find the distance: _________________

Add all forward measurements and subtract all backwards measurements to find the calculated displacement: ________________

     Did your measured displacement match your calculated displacement? ________
Activity #2
1.  Find your piece of tape again, and walk 10 steps NORTH and measure how far you walked.  Write it here: _________ (don’t forget your units!)
2.  Turn 90° left (due WEST), walk 15 steps and measure how far you walked.  Write it here: _______
3.  Turn 90° left (due SOUTH), walk 10 steps and measure how far you walked.  Write it here: _______
4. Turn 90° left (due EAST), walk 20 steps and measure how far you walked.  Write it here: _______
5.  Have your partner measure how far you are form the origin.  Write it here: ________

       This is your measured displacement.  
6.  Now figure out your distance and write it below.  Show your work.  Add up the measurements you wrote in numbers 1 through 4 in Activity #2.
                                                                                                    Distance = __________
7. Now figure out your calculated displacement and write it below.  Use the graph below to sketch your path, using a point on the graph to represent the end point of each segment of the path.  Use the graph to determine total displacement.  (Be sure to include both magnitude and direction – N, S, E, or W, relative to the origin.)

Hint: Plot the origin somewhere in the lower right hand corner of the graph, leaving room to both the left and right on the graph.  Make each square of the graph equal to one meter.
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                                                                                  Calculated Displacement = ________

   Does your calculated displacement match your measured displacement? ________
Activity #3
1.  Find your piece of tape again, and walk 20 steps forward.  Measure how far you walked and write it here: ___________
2.  Turn 90° right and walk 20 steps.  Measure how far you walked and write it here: ___________
3.  Have your partner measure how far you are from the origin, your measured displacement, and write it here: ______          (Turn this page over and continue.)

4.  Now figure out your distance and write it below.  Show your work.  Add number 14 and 15.     
                                             






 Distance = ______________
5.  Here’s a way to figure out your calculated displacement.  You can use Pythagoras’ 
      Theorem –       a2 + b2 = c2 





 


Add the square of number 1 and the square of number 2 from Activity #3.  Write it here:____________  
Now square the distance you measured in number 15 (your measured displacement).  
Write it here: ____________ (don’t forget units, both magnitude and direction)

The two numbers should be equal or nearly so.  Using a calculator, find the square root of the value you      found for the sum of the square of #1 and square of #2 for activity 3.  This value is your calculated displacement.  Does it match your measured displacement (or nearly so)?  

6.  Sketch a diagram of the walk you completed for Activity #3 and indicate displacement with a vector arrow.  Show all your measured distances and displacements on the diagram.  

7.  Can you explain why Pythagoras’ Theorem can be used to find the calculated displacement in your last walk?  Hint: you made a 90 degree turn on your walk.

8.  Explain why displacement is a vector quantity.  
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