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Vectors

Thursday, January 3, 2019

Students are supposed to know what vectors are, how to sum and subtract them, how to

multiply them by a constant, and to know what a scalar and vector product are. Here we

review all of these topics in terms of components

Vector components
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Vectors times scalar
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Scalar product (dot product)

Vector.vector --> scalar (for example work /= F.d )
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The equation for the magnitude of the vector A is in agreement with what s
implied by the geometric definition of the components given t the beginning of the

page.

Vector product (cross product)

Vector X vector --> vector (for example torque 71{ =r xf)
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AxB= - BxA

The vector product is not commutative, but anticommutative.

Triple products

One can build three meaningful products between three vectors by using dot and
cross products.
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Component wise, this can also be written as a determinant
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Since the determinant is invariant with respect to cyclic permutations of the rows
one has that

—

B.(BxC)= B - ((xA)= C-(FxB)
Which also implies that

A-(BxC)= (BxB)-C
(swapping of dot and cross)

Since the cross product is anticommutative one also finds that
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A-(BxC)== A (TxB)=- C-(Bxh )= - B-(AxC)

Case 2) EX(g x Z)

This product can be simplified by the rule

Ax(Bxc)=B (A-T)-C (A3

One can check that this rule applies by looking at the equation above in

components
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Observe that
(E < 3 ) LeH=

)

+ B(A-C)

So (A X B) X C is completely different vector with respect to A X (B X C) , the

cross product is not associative.




