
Unitvectors

A unitvetor is a vector with length 1
.

e✗amples_ : i
,
-Ñ

, J , ¥1T -J +E)

Fact :Every nonzero vector is parallel to two unit vectors .

T unit vectors 11 a-

picture : a- ÷ia'÷
T

sadifection +
opposite direction

cheat : 1¥,

a- I = ¥,
ta / =/ - - -

e×aapK_ Find vector of length 7 with opposite direction of

a- = 37*45 .

and Ia- I =ME = 5 so

- ta =
-¥13T+4J ) is unit vector i- opp .

direction
.

71- Éa) = - F- (31-+45) = -¥i - ¥5
is desired vector

.
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Vectorprojectiou :

(Stewart p . 851)
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projects ) = projection of b- outa .

note : "scalar projection
"

is the length of
"

vector projection ".
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This length equals 151 cos 0 = ÑYI¥ = ñ;¥-



The crossproduct- of two vectors

a- = (ayaz
,
937 and I = {by be ,b ,>

is the vector

Ñ×Ñ={ az.bz- azbz
, azb ,

-qbz , aibz
- azb , )

examples T xJ=Ñ
,
42,0,-37×(0/4,1) = 43-2,8>

whyisthisimp-rtant.tl If you carefully expand out

TAXI) •Ñ = { az.bz- azbz
, azb ,

-qbz , aibz
- azb , ) • {ayaz , 93 )

you will get 0 .
(try it . )

this means that the vector ñxb is perpendicular
to Te

. It is also perpendicular to I .

Another interesting fact is :

/a- ✗b- I equals the area of the parallelogram determined

by a- andI
.
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