
Understanding Motion: Activity 1
Measuring Position using the Geographic Coordinate System

Name:______________________		Date:____________			Period:_____

Hypothesis: The GPS sensor on your phone can be used to determine your direction of movement by observing the change in your position as you walk a short distance.

Guiding Questions: 
1. Which quantity will change if you move in the East/West direction (circle one)? 				
			Latitude		Longitude

2. Which quantity will change if you move in the North/South direction (circle one)?

			Latitude		Longitude

3. Assuming you are in the United States, which direction would you be moving if you saw a negative change in latitude (circle one)?

		North		South		East		West

4. Assuming you are in the United States, which direction would you be moving if you saw a positive change in longitude (circle one)?  (Note the convention of using negative numbers to represent lines of longitude as you move west from the Prime Meridian.)

		North		South		East		West


Goal:
I. Precisely measure position as a function of time, in latitude and longitude, using the GPS on your phone.  
II. Determine the direction of motion (north, south, east, west) by observing the rate of change of latitude and longitude.


Warmup Activities:  
1) Estimate your current location in latitude and longitude using a map that includes the geographic coordinate system.  

Latitude: ______________		Longitude: ____________


2) Using the Phyphox application, select the “Location (GPS)” module and determine your precise position using the GPS system.

Latitude: ______________		Longitude: ____________

3) Observe the latitude and longitude values for 30 seconds.  Estimate the number of significant figures in the displayed values?  How might you determine how many of the displayed digits are significant?

Estimated significant figures: _________________

Describe the method used to determine the number of significant figures:



Instructions:  
1. Collect latitude and longitude data as you walk from point A to point B and back to point A.  You should walk for approximately 100 meters in a straight line between the two points.  

a. In the Phyphox app, select the “Location (GPS)” module.  
b. Start collecting data. Stay at position A for about 20 seconds so the phone can get a stable reading on your location (it takes a few seconds to register the satellite locations).  
c. Walk at constant pace to point B.  
d. Stay at position B for about 10 seconds.
e. Walk back to point A at the same constant pace
f. Collect data for another 10 seconds at point A before stopping data collection.
g. Take screen shots of your latitude and longitude data.
h. Export your data to a spreadsheet (you will be using this data in a later activity).

Analysis and Discussion: 
Sketch or paste the graph of longitude vs time and label the times when you were at positions A and B:

	













					         Time (s)
Sketch or paste the graph of latitude vs time and label the times when you were at positions A and B:

	













					         Time (s)


Using the “Pick Data” function in phyphox or a graph of your exported data in a spreadsheet, determine the position of point A and point B and to answer the following questions:

Point A:  Latitude: ________________     	Longitude: ________________

Point B:  Latitude: ________________	Longitude: ________________


What was your change in longitude as you went from position A to position B? _____________

What was your change in latitude as you went from position A to position B? ______________

What direction were you walking when you went from position A to position B? ___________

Extension Question:
Consider the data for a person walking below.  What direction is the person walking at t = 90s?  Explain your answer beside the graph.
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