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Some quantities—such as area, temperature, and time—can be characterized by a single real number scaled to an appropriate unit of measure.  Such quantities are called

Other quantities—such as force, velocity, and acceleration—cannot be completely characterized by a single real number.  Instead, such quantities are characterized by both their


  and their



.


The length or size is also called the



or the


.

Directed Line Segment
A directed line segment is used to characterize quantities such as force, velocity, acceleration, and others, because a directed line segment has both direction and length.


	

	The notation for this directed line segment is           .

P is the                                point.

Q is the                                point.


Def.:  A directed line segment that is equivalent to 
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 has the

and the



that 
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 has.

Exercise 1:  Draw two directed line segments that are equivalent to
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, which is given.



Vector in the Plane
Def.:  A vector in the plane is the set of all directed line segments that are equivalent to a given directed line segment.  This is the formal definition.
However, the directed line segment whose initial point is the origin is often the most convenient representative of a set of equivalent directed line segments.


Def.:  The representation of a vector is said to be in standard form if the initial point is

Note:  The representation of a vector in standard form is what is generally (and informally) what is meant when we say “vector.”
Def.:  If 
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 is a vector in standard form whose terminal point is 
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, then the component form of 
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 is given by

Note:  
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of 
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.
Zero Vector; Unit Vector
Def.:  If both the initial point and terminal point of a vector lie at the origin, then the vector is called the



and is denoted by


Def.:  If the norm (length) of a vector is 1, then the vector is said to be a

Exercise 2:  Let 
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 = 
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	Sketch 
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.
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	Compute 
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, the norm of 
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	Show that 
[image: image17.wmf]w

r

 is equivalent to 
[image: image18.wmf]v

r

.

[image: image19.png]




	Sketch 
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 and give its components.
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	Sketch 
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 and give its components.
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	Determine and sketch 
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, the unit vector in the direction of 
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  is called the
Exercise 3:  Let 
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	Sketch the resultant vector 
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+
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 geometrically.
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	Compute 
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 algebraically.


Vector Operations and Properties
Theorem:  Let 
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, and 
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 be any three vectors, and let c and d be any two scalars.
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         commutivity



associativity
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(c + d)
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c(d
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Theorem:  
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  See the proof on page 768 in the text, which uses the fact that 
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Theorem:  If 
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 is a nonzero vector, then the vector 
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has length
   and has the same


  as 
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Def.:  The standard unit vectors in the plane are 
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	Exercise 4:  Sketch and label 
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Unit Vector Form of a Vector
Exercise 5:  Write each of the following vectors in unit vector form.
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Triangle Inequality
Theorem:  The Triangle Inequality is the property that 
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Moreover, 
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	Exercise 6:  Let 
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 be the vector sketched to the right.  Write 
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 as a linear combination of 
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Recall from Calculus 2 how we changed rectangular coordinates (x,y) to polar coordinates (r,θ).
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In general, if a vector 
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 makes an angle θ with the positive branch of the x-axis, then you can write
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Exercise 7a:  A plane that flies S30˚W at 600 m.p.h. in still air is met by a 150 m.p.h. wind that is blowing out of the west (and, therefore, is blowing towards the east).  Sketch the plane vector (in still air) 
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, the wind vector 
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Exercise 7b:  Determine the true speed and true direction of the plane.
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Then, 
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True Speed = 
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“Reference Angle”   
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True Direction  =  θ  =





True Cardinal Direction =
P
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