Review of Vectors and Dot Products
Nomenclature: Vectors and matrices are represented by boldfaced letters. Scalars
(such as the magnitude of a vector) are represented by italicized letters.
The unit vectors in the X, y, z directions are known as either i, j, k, e, e,, e, or
X, ¥, 2.
The magnitude of a vector, a, can be written either as |a| or a and is evaluated by
a = JaZ+ai+az.
If two vectors have an angle of 8 between them, the dot product is defined as:

a*b = abcosf. Itcan also be foundby a*b = a,b, +ab, +a,b,.

The direction cosines of a vector a are k, I, m and are given by:
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To find the component of a in the direction of b, or the projection of a in the direc-

tion of b, use

a, = = acosé.

Example: A force of magnitude 10 is applied in the [121] direction. What is the com-
ponent of this force in the [235]?

First method: Leta = 1X+2y +12,and b = 2X—-3y + 5Z. Then
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Second method: Find the two normal vectors, n_, and n,.
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Areas: An area in a plane can be represented by a vector normal to the plane with a

magnitude equal to the area on the plane: A = An.We can find the projection of

that area into a different plane with unit normal n, by using the dot product:



