Homework: http://math.mnrt.net/

[06-09-08-T12P]
Vector Summary

m [11.2]

Unit vector

o | oo

o)

~b=3+(-b)

| [11.3] Dot Product

Dot Product
5-B= a1 b1 +a2b2 +a3b3

a-b=abcosd
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a-b=0ca+b
Direction Cosines

<aj, az, a3 >
= —— = <cosa, cos B, cosy >
a

o | o)

Direction Cosines: «, 3, v

Scalar projection (component of b along @ )
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comp, b =bcosf=—
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Vector Projection of b onto @

N a a-bla (3ab
proj, b = bcos@(i) = (a_) 2. (a—zJﬁ
a a |a a
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Hm [11.4] Cross Product

Cross product

ik

axb=Det|a; a a B I o ] B L

X = = —

¢ bew by bs by bs ! by by
by by bs

axb = absinf, sensebyRH — Rule

Direction of axb is perpendicular to @ and to b.

Geometry

dand D areparallel =3axb =0, ie.§=0orf=nx
Aparallelogram = |§,>< b|

Voarallelepinid = @+ (b xC) ie. triple scalar product
p pip p p

m [11.5] EQNS of lines and planes

= Vector eqn of line

—_

T=0+tv

m Parametric eqns of a line

If v= <a b, c> and xg = <X, Yo, zg and r = <X, y, z> then
X=X,+at y=y,+bt z=2z,+ct

and a, b, ¢ are called "direction numbers"

= Symmetric eqns of a line

X=X Y=Yo Z—17)

a b c

A-(F-7)=0 or WA-T=7-T

A
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m Scalar eqn of a plane

If "= <a b, c> then
a(x—xp)+b(y—yo)+c(z—29)=0
or

ax + by +cz=d, (lineareqninxandy)

Two planes are parallel if their normal vectors are parallel.
The angle between two intersecting planes equals the angle between their normal vectors.

Distance D from Py(xq, y1, 21) to the plane ax + by +cz+d =0 is

N n-b axi +by; +czy +d
D = comp; b = r AI = a1 1T o |
n

VaZ+b? +c?
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