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1 Vectorsin 3D

Length of a vector

vl =+Va?+y? + 22

Dot Product

VW = UW, + Uywy + vw, = |V||Wcos

Cross Product
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Scalar projection v in direction of w

vV-w
Uy = ———
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Vector projection v in direction of w

V-w
N

2 Linesin3D

Parametric Equation of a Line

z(t) = a+pt
y(t) =b+qt
{z(t)zc—i—rt}

Symmetric Form of Line Equation

r—a y—b z-—c
p q r

Vector Equation of a Line

r(t)=d+tv

3 Planesin 3D

Cartesian Equation of a Plane
ax+by+cz=d

Parametric Equation of a Plane

z(u,v) =a+pu+lv
y(u,v) = b+ qu+ mv

z(u,v) = c+ru+nv

Vector Equation of a Plane
n-(r—d)=0
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4 Matrices

Matrix Multiplication

AB_ (@ b ¢ g g _(ax+bB+cy ap+bo+ecr
T\ oy =z T \za+yB+zy xpt+yo+zr

YT
Transpose
a b : a ¢ €
S EEE
e f b d f
Identity Matrix
1 00 0
010 0
=10 0 1 0
000 1

Symmetric and Skew Symmetric Matrix
e Symmetric: A = AT

e Skew-Symmetric: A = —AT

Basic Properties
e AB # BA
e (AB)C = A(BOC)
o (ATYT =4
o (AB)T = BT AT
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