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Objective:  You will use a map of Texas, a protractor, and a ruler to study the addition of vectors.  

Background Information:  As you may remember, a vector is a quantity, such as displacement, velocity, or acceleration, that requires BOTH a magnitude (25 m/s, for example) AND a direction (25( west of south, for example) to fully describe it.  In this activity, the information provided describes a series of flights taken by a pilot.  You will draw these displacement vectors as accurately and precisely as possible on the maps (using dry-erase markers) and answer related questions.  
OTHER USEFUL INFORMATION:  

· A displacement vector is drawn from a starting position and terminates with an ARROW on the ending position.  Let’s say that you fly from Austin, Texas, to the Badlands National Park in South Dakota.  Your displacement vector would look something like this, where the vector starts in Austin, and ends in the Badlands:
[image: image2.jpg]




· The angles in this activity will be reported as angles East of South, or West of South, or South of East, etc.  Let’s examine the angle 25( North of West.  This notation represents an angle that is 25( to the north of due west.  That is: 


· The TAIL-to-TIP Method for Vector Addition:  The magnitude and direction of the sum of two or more displacement vectors can be determined using an accurately drawn scaled vector diagram.  If the vectors are added in such a way that the tail of each consecutive vector is placed at the head (the arrowhead) of the previous vector.  The final vector, which is the VECTOR SUM or RESULTANT, is drawn from the starting position to the head of the final vector:
In the example shown, D1, D2, D3, and D4 are displacements (in two dimensions, this time), which are added using the TAIL-to-TIP method, and the resultant, or total displacement, is shown as the darker vector.  

When you add all four displacements together, your total displacement is the difference between your starting position and your ending position.

VERY USEFUL INFORMATION

· The scale of the official state map of Texas is 5.5 cm = 50 miles.
· Airports are marked with small blue airplanes.
· Small gray lines set across the map represent the lines of latitude and longitude.  These lines can be used to determine a north/south line at any point on the map.
LEGS OF THE TRIP:  In each of the following steps, calculate the displacement of the airplane and draw the appropriate displacement vector on the laminated map provided.  Be sure to add each vector using the tail-to-tip method.  You will also draw similar vectors on a smaller version of the map below.
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1. Starting from DFW (Dallas-Fort Worth) airport, the airplane flies along a heading of 59( West of North at a speed of 250 miles per hour for 1.24 hours.
2. From there, the airplane travels 301.8 miles along a heading of 14( West of South. 

3. The airplane travels at a speed of 450 mph for 0.637 hours at a heading of 72( East of South.  

4. Finally, the plane travels 238.2 miles at a heading of 4( East of South.

QUESTIONS:

1.
What is the distance traveled by the airplane in the first leg of the trip?  SHOW YOUR CALCULATION.

2.
At the end of each leg, the pilot lands at the nearest airport.  What is the name of the town nearest to the airport at the end of the second leg?

3.
What is the distance traveled by the airplane in the third leg of the trip?  SHOW YOUR WORK.

4.
What is the total DISTANCE flown for the entire trip (remember the difference between distance and displacement)?


5.
What is your total DISPLACEMENT from DFW after the four legs (include magnitude and direction)?  

6.
What is the name of the city or town nearest to the airport at the end of the trip?

7.
On the map, DRAW displacement vectors representing the four legs of the trip, and the resultant displacement vector.  

LABEL the legs 1, 2, 3, and 4, and label the resultant displacement vector IN A DIFFERENT COLOR.
We’d need a protractor, ruler and map scale to report the correct displacement as a magnitude in MILES and a direction as some angle West of North.
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Report the 35( angle using the same notation:
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