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· Before next class ,
read...
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of Sec 12 . 1 (Parametric equations)
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.
4 Cross products

Idea=cross product Given vectors a 5
,

find a third nonzero vector- that is perpendicular

to both a and I

Geometric def of cross product
--

- > -
- ->

n

- unit vector

scalar
n ---

where is

i a unit rector (meaning (n) = 1)

in orthogonal (or normal or perpendicular) to both a and 5

iii the direction of G is given by
the right-hand rule

↑
T

I
& What is the length of x5 ? Hint : is unit rector

Ans : 1x51 = 1/15) sin F

Fact

-

Why ?

sint is O if and only if 0 = 0 or it %. Sust
,

sind



Recall the coordinate unit vectors (standardtectors)
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Xk"To help you remember":
i

·

M
-> I

Some facts about the cross product

& for all rectors a
,
5

o In general,
Not associative !

E-g.

&



Algebraic Def cross products

E-g. = 1(7) - 3(2) = 1

called a 3x3 matrix

-
"just a symbol

Let Write
to help us

the det memorize

of a the def 3

3x3 matrix

-



Example :

-

Note:

scalar multiple of x5 is orthogonal
solution Any to both a d 5

i

ii To get a rector in opposite direction

asax 5
,

do scalar multiplication

-1( ( = (43, - 13. - 1)
- (ax)

iii
To get a unit rector

,
scalar multiply

to <43-13 . -17 where e =/++Es

-
&

length of axb



Physical meaning of lax/

p sin opp =

Area of parallelogram is (base) (height
=>

=
lat (b) sin G

Since(ax51ESinG ,
wehe

d

Q

↑/x P/
P->

R

Area of parallelogram is lengtha


