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	Vectors
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A vector is a line segment in the plane, and can be described in one of two ways:

1. initial point and terminal point


2. magnitude (length) and direction (angle)

A vector is a displacement from one point to the next.

Vectors are named using boldface letters, and can be written:

u=
[image: image1.wmf]AB


where A is the initial point, B is the terminal point, and the arrow also indicates the direction.

Magnitude is written as follows:

|u|=
[image: image2.wmf]AB


Conceptual Algebraic Operations on Vectors

	The Sum of Two Vectors

	u+v
	Imagine you walk in a certain direction for a distance (vector u).

Then, you face another direction and walk another distance (vector v).

You now have a third vector with a starting point the same as u and a terminal point the same as v.

	
	

	The Difference of Two Vectors

	u-v
	Imagine you walk in a certain direction for a distance (vector u).

Then, you face another direction and walk backwards another distance (vector v).

You now have a third vector with a starting point the same as u and a terminal point the same as v.



	
	

	Scalar Multiplication of a Vector

	cu
	Here, c is a constant multiplier, and has the effect of stretching (if |c|>1) or shrinking (if 0<|c|<1) the vector.


Analytic Description of Vectors

If you imagine that a vector is simply the hypotenuse of a right triangle, everything becomes clear.

1. Draw the vector.

2. Draw a horizontal line through the initial point.

3. Draw a vertical line through the terminal point.

4. The intersection of the two new lines is the right angle of a right triangle.

The vertical leg of the triangle is called the vertical component of the vector.

The horizontal leg of the triangle is called the horizontal component of the vector.

	Given vector v with:
	an initial point at 
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a terminal point at 
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	Let:
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	Then:
	

	The analytic form of a vector is:
	v=
[image: image7.wmf]b
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	The magnitude is:
	|v|=
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	Given:
	u=
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	Then:
	

	Addition:
	u+v=
[image: image11.wmf]2
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	Subtraction:
	u-v=
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	Scalar Multiplication:
	cu=
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Vectors in Terms of i and j
We’ve used the term unit circle before; it refers to a circle with a radius of 1.

A unit vector is a vector with a length of 1.

We’ve talked about the horizontal and vertical components of a vector. Each component is a vector in its own right, and the sum of the two component vectors is the original vector.

If we combine these concepts, we get:

The horizontal unit vector i=
[image: image14.wmf]0
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The vertical unit vector j=
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The horizontal and vertical components of any vector can be written in terms of multiples of the respective unit vectors. Thus:

v=
[image: image16.wmf]b
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=ai+bj
where:

a=|v|cos(θ)

b=|v|sin(θ)
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