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Is the area of this parallelogram, up to sign .
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a- is perpendicular to a-✗ I
.
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I. (ñ×b)= - I. (8×8)=-0--0 .
bi is perpendicular to ÑxÑ also
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Gross product is sum of all 3 .
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Recall a?Ñ= lallbl cos
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6=181 cos0-8 + IT / sin 0-5

a- ✗ b- = lñ / II / sino Ex }
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1ñ×bY=lñllbYsm0
This is always true .
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↳ this is a 2-2 determinant

/ ñxv| is area of parallelogram spanned by E , T,
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parallelogram spanned by E, Ñ .



So a-✗I is perp to AJ and perp to 8
.

We know its length .
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8×5=0 means what?
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Algebra rules :

a-✗ (5+3)=8×5+8×3

4%5 = c (a-+53=8×65)



But :

8×(5×8)=5 ✗I = - J
assoc !(Ex E) ✗ i = Ex } = 8 ] not

Instead :
a- ✗ ( b- ✗E) = ✗ b- + BE

= @ •E) I - (a-I)E

Éxlixj) = ixk = j

( i. 5) i - (i.i)j = - j ✓



Torque : (A vector ! )
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By definition, the torque at P of E

is F. ✗ F = E (Units : Nm
,

→¥-
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If É is parallel to f f#= 8

IF ✗ F- f- lr-llt-ls.no
maximised when D- = Iz
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É = 100N cos 17095 - 100N sin / 709J

0,3m I ✗ É = sin to)
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Triple Product
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Just a

a- • ( b-✗E) =/ off / computation .

= -1%1
- +1%1
= E. last)
=(a-II. E

If you believed me. about volume of

parallelepiped, up to sign,
this gives geometric

memos to the triple product.


