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Apollo launch




Vectors: scalar (dot) product

A-B=(AB,)+(AB,)+(AB,)

Vectors: scalar (dot) product

e Perform the operations with the vectors given

A=3i+2]+4k
B=-2i+5]—k
C=xzi-3yj-xyk
i) A-B=2?
i) A-C=?

iii) What is the angle between A and B?
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Vectors: vector (cross) product

or
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Also AxB = ‘A“é‘sin&' N
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Vectors: vector (cross) product
e Perform the operations with the vectors given
A=31+2]+4k
B=-2i+5]-k

C=xzi-3yj-xyk
i) AxB=?
i) AxC=2?

iii) What is the angle between A and B?




Cross Product: Another form?

o 3
* For the scalar product, A-B = Z AB,
is so cute and compact! -

* For vector product, we can write that if

— — — 3
C=AxB then C =>¢ AB

j.k=l1

where the Levi-Civita symbol (pseudo-tensor) is

+1 if 1, j, k form an even permutation of 1,2,3
&y =1 0 if any index =any other index

—1 if 1, j,k form an odd permutation of 1,2,3

Levi-Civita (permutation) symbol

* |In other words ...
€123 = €531 = €315 = +1
€113 = €37 = €52, =0

€137 = €313 = €331 = -1

A useful property of the Levi-Civita symbol:

im?ij
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Zgijkglmk =010 = OO
k=1
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Vectors: triple vector products

* There are several (see text)
* Most likely to use: volune of

f ?Wﬂthete\a’w‘

A-(BxC)=B-(CxA)=C-(AxB)

Ax(BxC)=B(A-C)-C(A-B)

p—a




