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Projecting the components:
E — (pxapj/vpz)

» X-component
px = |p| sin(0) cos(o)
» y-component
py = |p| sin(#) sin(¢)
» z-component
pz = |p| cos(0)
~ Magnitude |p| = /(px + pj + P)

» Direction tan(¢) = (py/px)
cos(f) = (pz/|pl)
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A +B = (Ay, 4y, A;) + (By, By, B.) = (Ag + By, Ay + By, A, + B.)
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Commutativity sluls Conols

A+B=B+A (5.¥.1)
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IDraw ﬁ, .
themn add AL .

IDraw K, -
then add B
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A+ (B+C)=(Ac+(Bs + Cy), Ay+(By+Cy), A, +(B.+C,))
= ((Ag+By)+Cy, (Ay+By) + Cy, (A, +B,)+C,)  (Y.FN)
=(A+B)+C
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Consider two points located at r, and r,, separated by distance r, :|i"l —Fz‘. Find a

vector A from the origin to the point on the line between F, and F, at a distance xr,

from the point at r,, where x is some number.
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A - B = A times the projection of B on A

= B times the projection of A on B

A-B

cosf =

A[|B|  AB

A-B
(5.F.1)
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A = A(icos —|—j cos 3 + kcosvy) = A(cos a, cos 3,cosy)
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|A x B| = AB(\ — cos’ 9)% = ABsin6
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Area asa Vector

We can use the cross product to describe an
area. Usually one thinks of area in terms of
magnitude  only. However, many
applications in physics require that we also
specify the orientation of the area. For
example, if we wish to calculate the rate at
which water in a stream flows through a
wire loop of given area, it obviously makes
a difference whether the plane of the loop Is
perpendicular or paralel to the flow. (If
paralé, the flow through the loop is zero.)
Here I1s how the vector product
accomplishesthis:

_—————— — — — — — — — o

A = base X height
= (CDsinf
= |C x D].
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A x (B x C)

Ax(BxC)=B(A-C)—C(A-B)
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(axb)xec=-cx(axb)=-a(c-b)+b(c-a)
ax(bxc)—(axb)xc=a(c-b)—c(a-b)
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