
~Why
isat.5 the cross product in 2D ?

First
, given a pair of

3D vectors and I
/

x5 is the rector that
is

&) orthogonal to a
and 5

nitude is equal to the
⑫ whose mag

area of the parallelogram made by
7

a and b

③ whose direction
is such that

(,, xi) form a right triple.

Here is the picture :

1x magnitude
L = toerea↑--b
# .

.....
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Z

Suppose a and 5

live in
the X-y plane.

-
= (2, 0)= 1 , 0#

X

Then, according to the definition
ofax,

we should have Sinceis righta
w

xE = Al, E) Ye makes
(,, x 5)

= a rig
ht triple.

Thus
,
"It is called the cross product in 21,

since it represents the "scalar part" of

the cross product of 2 planar rectors m 3D.

②



Indeed
,
from the algebraic definition :

- - *J

xi = I 21 22 g I
8
,

b2 O

->

- (4 , 8)
- 4
,
6
,)k

= (jt · 5) is

Note that if (5) were a
left pair, then

Al* ) = - area and direction

Lamea ↓

i xi = (- A(,) - (-E)

#triple.
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To summarize
,
if

a = (,%) and 5 =18
,
0)

are two 3D vectors that lye in the xy plane,

then the scar
+
->

has4 . 6

&) magnitude equal to 11 x 11

2) sign which determines the orientation :

· If %. 20 then (, ,x)
/

is a right triple

· If ItEco,
then 1,,xi)

is a left triple .

,
oneThus from the single number +2
->

recovers all information about xb
/
I

justifying the term "cross product in 2D.
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