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LA - 2.1 - Vectors T;—E

Vector Multiplication
—7 Adding Negative Vectors

-Magnitude (Scalar) Scalar
-Direction v —v
- B > < u 2u
AB
u u—v=u+(-v)
A~ OR
Distance/Angle of Vectors. Find Distance. Find Angle. Table
a? + b? = ¢2 tanf = — X y
32 4_2 — 2 A
+4°=c 4 +3 +4
9+ 16 = c? tand =
25 = ¢? tanf = 1.333 3 *
V25 = y/c? 9=6n‘1(1.333)

Towards North From East

Tip to Tail Table Parallelogram
x y
v +2 +2
u _+1 =1
Ut =w +3 +1
1 2 3 u+v=w=(31)

=)

0

x2+y2 =12 tanf = 1
) +@P=r? o3
16+9=r2 @9 =7

25 =2 tanf = 0.75
V3 = Jr2 = tan‘(0.75)
)

< C+d=r=5369°NoW >

Midpoint
A
M M s the Midpoint of AB
B OM= 1a + 1b
2 2
0
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LA - 2.2 - Vectors

Component
Form

. P(1,2) =(%) ||a| : Modulus (Distance)l

al =+/x2 + y?
Unit Vector a 2 lal Y

— 12 L 92
Unit Vectors Form la] =12 + 2

ROREO R '

2 Dimensions

- —a=-1i-2j] o, ka

_a:(—ZD P(=1,-2 "G = ka;) az(“D bz(le) a+b:(a1+b1
-1, - < a
L-2) : kis a constant az + by

)

Vector (Dot ) Product Multiplication Properties A measure of how
o 5 closely two vectors
a®b= = a;b; + ayb, a®b=p®q aea=lal align, in terms of the
ay a®b+c)=aeb+aec direction they point.
a®b=|a] e bz =a1b; +azb, +azbs (a+b)@(c+d)=aect+aed+b®c+bhed
as b3
Angle Between Vectors
a ¢ a® b = |a||b|cosO From Cosine Law
a® b=0 Perpendicular ; cos90 = 0
a® b =|a||b] Parallel ; cos180 = 1
b
3 Dimensions
z
L T 3\ .. .. lal = yx2 +y? + 22
OP = =xi+yj+zk=|-1|=3i—-1j + 2k la| = /32 + (—1)2 + 22
‘ ? P=(3-12) Q@ = VD
Unit Vectors a
< >y
1 0 0 0
i=|0]j=11)k=]o
0 0 1 X
X a; 1
Suppose x = [, | is perpendicular to both a = |a, and p = |p,
z as bs
Vector Cross Product a X b (3 Dimensions*) Ar'ea gf a Rectangle
with sides a & b.
axXb=—-bXa axa=0
azbs — azb; la x b| = |a||b|sind
ax b= |ashy —a;bs a ® (b X ¢) ; Scalar Triple Product

a;b, —a,b
12 2o axXx(b+c)=axb+axc

(a+b)X(c+d)=axb+axd+bXxc+bxd

la x b| = \/(a2b3 —azby)? + (azby — a;b3)? + (ayb, — ayby)?
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