Chapter 6.1 – An Introduction to Vectors

A vector is a quantity that requires both a magnitude and a direction for a complete description.  Examples of vectors are weight, velocity and friction.  On the other hand, a scalar is a magnitude that can be completely specified by just one number.  Examples of sclars include age, volume, are, speed, mass and temperature.

A vector can be represented by a directed line segment.  The magnitude of the vector is indicated by the length of the line segment, and the direction of the vector is indicated by an arrowhead on the end of the segment.
Example:  

· Speed is a scalar quantity.  We can describe the speed of an airplane as 500km/h.   

· Velocity is a vector quantity.  We can refer to the velocity of an airplane as 500km/h in a northeasterly direction.  











(see diagram on page 275)


In this example, the velocity of the vector is represented by 
[image: image1.wmf]AB

.  The vector 
[image: image2.wmf]AB

is a line segment running from A to B with its tail at A and head at B.  Its actual size, or magnitude, is denoted by 
[image: image3.wmf]AB

, and is represented by the length of the line segment.  The magnitude of a vector is always non-negative.  The direction of the arrow represents the direction of the airplane, and its length represents its speed.


Notice in the above example that the vector 
[image: image4.wmf]BA

 represents an airplane travelling in a southwesterly direction at 500 km/h.  Note that the magnitudes of the two vectors are equal, i.e., 
[image: image5.wmf]AB

=
[image: image6.wmf]BA

.  However, the vectors themselves are not equal because they point in opposite directions.  Therefore, we describe these vectors as opposite vectors.
	Opposite Vectors:

Two vectors that are opposites have the same magnitude but point in opposite directions.

                                                                                                                      (see diagram on page 276)
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and 
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 are opposites, and 
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= -
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.  In this case, 
[image: image11.wmf]AB

=
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 and the vectors are parallel but point in opposite directions.  Vectors can also be represented with lower-case letters.  In the diagram above, vectors 
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 and -
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 have the same magnitude, i.e., 
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, but point in the opposite directions, so 
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 and 
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 are opposites.


Using the Coordinate System to Represent Vectors
We can also use the coordinate systems to represent vectors.  For instance, 

	                              (see diagram bottom page 276)
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 is a vector having its tail at the origin and head at 
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.  The vector 
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 has a magnitude of 2, i.e., 
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  Also, observe that 
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  The vectors 
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 and 
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 are opposites.


	Equal Vectors                                   (see box bottom page 277)

Two vectors 
[image: image26.wmf]AB

 and 
[image: image27.wmf]CD

 are equal (or equivalent) if and only if

1. 
[image: image28.wmf]AB

 and 
[image: image29.wmf]CD

 are parallel to each other, and the direction from A to B is the same as the direction from C to D; and

2. the magnitude of 
[image: image30.wmf]AB

 equals the magnitude of 
[image: image31.wmf]CD

, i.e., 
[image: image32.wmf]CD
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          (See diagram top page 277)

Notice that any one of these vectors could be translated to be coincident with either of the other two (when vectors are translated, it mean they are picked up and moved without changing either their direction or size.)  This implies that the velocity vector of an airplane traveling at 400 km/h in an easterly direction from Calgary is identical to that of an airplane traveling at 400 km/h in an easterly direction from Toronto.
Example:  Name vectors equivalent to 

(draw diagram top page 278)

a) 
[image: image33.wmf]AB



Solution

b) 
[image: image34.wmf]DA


c) 
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d) 
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_1343563921.unknown

_1343565478.unknown

_1343565607.unknown

_1343566099.unknown

_1343566531.unknown

_1343566552.unknown

_1343566572.unknown

_1343566512.unknown

_1343565962.unknown

_1343566025.unknown

_1343565946.unknown

_1343565545.unknown

_1343565588.unknown

_1343565514.unknown

_1343564042.unknown

_1343565424.unknown

_1343565447.unknown

_1343565378.unknown

_1343563974.unknown

_1343564025.unknown

_1343563940.unknown

_1343563394.unknown

_1343563558.unknown

_1343563646.unknown

_1343563436.unknown

_1343563330.unknown

