Vectors Map Assignment
Distance
Obtain a map of Texas.
  

1. What is the state capital? Locate your state capital on the map. On your map, draw a line between your hometown and your state capital. 
____________________________  
Suppose that there is an airport in both of these locations. You must plan a flight from your hometown to your state capital. Use a ruler and the scale on your map to determine how far the plane would travel. This value is the distance. Distance is a scalar value.
  

If the distance you determined is not already in kilometers (km), convert it to km.
Displacement 
Can you fly your plane from your hometown to your state's capital knowing only the distance??? OF COURSE NOT .... as a pilot, you need to know direction. 

Using a protractor and your map, find the direction that a pilot would need to head the plane to go from your hometown to your state capital. Express your direction as a degree heading from North (0º). 
  

2. Now express the distance and direction together (example: 10 km at 37o). Distance and direction, together, is called displacement.  Displacement is a vector.
_____________________________  

Scalars and Vectors
3.  In the previous sections, you saw the difference between distance and displacement. As was mentioned, one is a scalar, and the other is a vector. But what are scalars and vectors?
____________________________________________________________________________________________________________________________________________________________________________________

A scalar is just a regular number. You've been using scalars for a long time now. Your height, how many dollars you have, and how much time has gone by in this class so far - all of these are scalars. The only information a scalar gets across is the size of something, which we call magnitude. Scalars only have a magnitude, or size. 

A vector is like an "enhanced" number. It also has a magnitude (size), but in addition, it contains a direction, which is usually given in degrees. Because of this, a vector is written differently than a scalar. The most common way of writing a vector is to draw it using an arrow. The length of the arrow represents the magnitude, and the direction the arrow is pointing in represents...well, the direction. Here's an example:
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If you took out a ruler and measured the length of the arrow, that would be the vector's magnitude. And the direction is due East. (If we set North as 0º, which is what pilots do, then the vector above has a direction of 90º. Distance is simply how far you have moved, while displacement is where you are in relation to where you started out from.

4.  For example, say I walk 10 feet North and then 8 feet South. What is the distance I have walked? What is my displacement? 


5.  On your drawing of the vector on your map from your hometown to your state capital, is the tail or the head of the vector at the state capital? _______________________ 
6.  The following information is important for pilots to know for any airplane flight. Which of these quantities are vectors and which are scalars? Why?
	· Number of passengers 

· Plane speed 

· Plane velocity 

· Distance traveled 

· Flight displacement 
	· Flight duration 

· Plane Altitude 

· Acceleration of plane 

· Deceleration of plane 

· Amount of fuel needed 


7.  Give 2 examples of other vector and scalar quantities that you use or encounter every day.   
  

8.  In what other areas other than flight would knowledge of vectors be useful?   
Find your state capital on the map.
  

9. Draw a vector from your state capital to Jonesboro. Using a ruler and protractor, and the map, determine the flight's:

a) Distance (km) 

b) Directional heading in degrees (as measured from 0º North) 

c) Displacement 
10. Draw another vector from Jonesboro to Hot Springs. Again using a ruler, compass rose or protractor, and the map, determine this flight's:

a) Distance (km) 

b) Directional heading in degrees (as measured from 0º North) 

c) Displacement 
11. Find the total distance the plane traveled by adding the distance that each vector represents.
12. Does this value indicate how far the final destination is from the origin?
How far is the plane from your state capital at the end of the trip?
The value that you are looking for is the total displacement which is the distance and direction from the point of origin to your final destination. To determine this you must add the vectors: 
Draw a third vector called the resultant from the tail of the first vector to the head of the second vector.

13. Measure the length of the resultant vector (km) and it heading (degrees).  This resultant represents the total displacement of the plane
_____________________________________ 

14. Think of a situation (other than flying) where it would be preferable to know displacement rather than distance traveled.
15. Think of a situation (other than flying) where it would be preferable to know distance traveled rather than displacement.
16.  A plane starts in Jonesboro and will fly at a constant speed of 180 km/h 62 degrees South of West while the wind is blowing at 15 km/h at angle of 23 degrees West of South.  Calculate the plane’s vector speed (resultant) and angle.  After traveling for .65 hours, calculate the distance traveled (distance/time).  Convert the distance from km to miles.  (1km = .62 miles)  Finally, use the map to find the planes location after the .65 hours.  What county would the plane be in?

1. Plane’s Vector speed = _________________

2. Plane’s Vector Angle = _________________

3. Plane’s Distance measured in Km = _____________

4. Plane’s Distance converted to miles = ____________

5. Plane’s location after 2 hours = ___________________________

