Vectors

Properties of vectors

Given A = (A,,A,,4,)and B = (B,,B,, B,),

Learning Center

cA = (cAy, cAy, cAy)
A+B=(A,+B,, A, +B,, A, +B,)

Vy

Wx

Ve = |[V] cos(8) ¥, = ||V||sin(8)

Addition of Vectors

L

Ry=A,+B, R,=A,+B,

IRIl = /sz + Ry2

4| R
@ =tan™?! y/Rx
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Vectors

Dot Product

B

A- B = ||A]|||B]||cos(8) or, given A = (A, Ay, A,) and B = (B, By, B,)
A-B=AB,+A,B, +A,B,
A-A=Al?

*note: The dot product picks out the components of two vectors which are paralle/ to one another
and leaves out the pieces which are perpendicular

Cross Product
||/f X E” = ||A|ll|B|[sin(8) where the right hand rule may be used to determine
the orientation. Or, more formally,

PGk
B, B, B,

=(AyB, — A,B,, A,B, — AcB,, AcB, — A,B,)
AxA=0
AxB=—(BxA)

*note: the cross product picks out the pieces of each vector which are perpendicular to

one another and discards the parallel components. The resultant vector is
perpendicular to each of the base vectors.

Identities

-(BxC)=C-(AxB)

i
Ax(Bxc) =i B - A B
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