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Vector Notation for 3-Dimensional Vector
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e ComponentForm:v= < v,V Y, >
.. . g A A A

e "i-j-k” Notation: v = vituvj+uvk

Magnitude or Length of a Vector:

=) 2 2 2 2 2 2

|v| = \/vl tv, tv, = \/(x2 - xl) + (y2 - yl) + (z2 - 21)
Vector Operations: Letu = < u,u, U, > andv= < v,V > with c being a scalar. Then
vector addition is definedby u+v= < u tv,u +v,u +v,> and scalar multiplication

R
isdefinedby cu = < cu, cu,, cu, >
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Unit Vector: Given that v is a nonzero vector, |—'i| is the unit vector, also called the direction, of
v

— expresses v as its length times its direction.
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Dot Product of Two Vectors: u - v = uv, + u,v, + uv

- . - -,
v. The equationv = |v
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Properties of Dot Product:
N w-v=v-u
D u- @AW =u-vru-w

3) 0-v=0

4) (W) -v=1u-(cv) = c(u - v)
- - —>|2

5 u-u=|u

6) Two vectors are orthogonalifu - v= 0

Angle Between Two Nonzero Vectors: 8 = cos  (—%)

u||\v
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Projection of wontov: pT‘Oj;l: =(=Dv

|v

For more information, make an appointment for your course with one of our content tutors. All
appointments are available in-person at the Student Success Center, located in the Library, or
online.


https://www.uah.edu/ssc/tutoring
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Cross Product of Two Vectors: u x v = (|u v|sin9) n such that nis a unit vector

perpendicular to the plane determined by wand v.

Determinant Formula for Cross Product of Two Vectors: Suppose u= u12 + uzf + uSIQ and

v=vitvj+ v3k. Thenu X v = (u2v3 — u3v2) i— (u1v3 - u3v1)] + (ulv2 - uzvl) k.

Properties of Cross Product:

) () x (sv) = (rs)(u X v)

- - - - - - -

2) uX(v+w)=uxXxv+uxw

- - - -

3) uXxv=— (vXxXu)

- - - - - -

4) (;+W)><u:v><u+w><u
5) 0 xv=0
6) ux WXW) = (U-W)v— (u-v) W

7) Two vectors are parallelifu x v= 10

For more information, make an appointment for your course with one of our content tutors. All
appointments are available in-person at the Student Success Center, located in the Library, or
online.


https://www.uah.edu/ssc/tutoring

