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Cross product - Sir William Hamilton

19h century
-

Hamiltonian mechanics

-

Quaternion
. mntli .

of real numbers - 1- dim vectors

. a  . , Complex " - 2 - dim vec .

? , ,
a 3 - dim vee -crossprodnutfnodivision @ for this product )

"  " 4 - dimvec . → Hamilton found Anatennions

.

Continue with equ .  of lines & planes Sea 10.5 :

Robley Plane ax + by + CZ  + d =D

P ( x. y ,Z ) point in 3D
, =

1 I I

Find distance of this point P
,

to the plane .

ifµoIf'area? pomsomemppintt.tl
-

D = length of projection of BP,

onto the normal vec . P .

h→ = ( a. b. e )
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(
BT = ( × '

- ×o / Yi - To ' Z
,

- Zo )

Po = ( Xo 'T •
iZo ) on

the plane

P ,
= ( Xii Y , 1=4 )

D = PgPn→y→_ = A(×i×o)+b(YiYo)+c(zrz=
Eta

D=axtbataefax.to#--dD=axydytd@abn

⇐
-

P
, = ( 1,1 , 1) ZX + 3y+Z - I =o

D= distance from P
, to the plane

=

2. I + 3. 1 + 1.1
- 1

It
= ⇒ @



Parametric Curves
-

Secy

Parametric Curve in ZD

( Xct ) , yet ) ) t parameter varying in a

get range aftsb

,
- -7

EI X = Zt
→ < t < a

(
( y =3t

any
number

( Zt
,

3t )

You can solve y in terms of × ( get rid of tj

Y =3t  
= 3(×z ) = I × .

t.FI#3*7t=oNote :
When we dnan a parametric Curve

we do not see
the parameters

t .

Why the letter t ? - because of t .

Note : There mm are many ways of

panametrizing the same Curve .

Ex . ( 3t
,

Zt ) (6t,Lt)M- /
y=3paranetrize line EX



EI Graph of
any function y=fC× )

Can be though of a parametric Curve
.

( x ,
f ( × ) ) ng point on the gnaph of f

×=t XE Y=×2 - ( t
,

t2 )

y = fct )

- r > o radius

E± ( Circle ) X2ty2=t2 Center = ( op )

xa@ttErIsiFtt.aI.n
'

y =

[ t= angle - sometimes

oft < 217
A instead of ±

.

Note :
parametric representation of a Curve

we may traverse the curve a bunch of tiny

or the Curve can intersectitself
.

variations of para . of circle :

�1�

[1
= ✓

Castro
) osaczn

y = rsints )
�3� ×=rCas( 2A )

( ×= ran (A) y=rsin( 20 )
y =

- rsin (A)

�2� × =
rsinca )

of A < M

y =r cases )



Eg( [" ipse )_b§¥9
y=Ss?nl:L } - *test ,

Ian + I =L

Effner to write parametrically
than to write equ .

IF.tn#x&s
.

+ -

D= angle of notation r = radius
( fixed )

X = r ( a - sins )

Y = r ( i - casa ,
) next time

¥o- fattens


