Every vector PQ is equivalent to a vector OR with initial point at the origin:
If P = (x1, y1) and @ = (x, y2). then

@ = 5}5, where R = (x» — x1, v — 1)

If k is a real number andv = {g, b isa vector, then

kv is the vector (kg, kb).

The vector kv is called 2 scalar multiple of v.

The magnitude of the vector kv is | k| times the length of v, that is,
vl = 1il- |

The direction of kv is the same as that of v when £ is positive and opposite
that of v when k is negative.
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Ifu={g byandv = {c, d), then
utv={a+cb+d.
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1. Ifu and__'iqr ér;vgcigs with the same initial pbiFP, then u + v is the
vector PQ, where PQ is the diagonal of the parallelogram with adjacent
sides u and v.

2. If the vector v is moved (without changing its magnitude or direction)
: so that its initial point lies on the endpoint of the vecior u. then u + v is
§ the vector with the same initial point P as u and the same terminal point
Qasv.

Ifu={ab)andv = (¢, d), thenu — vis ti-ll_ﬂ {Jeczo;_
u+(—v)={a, by +{—c —d)
={a b dj

For any vectors u, v, and w and any scalars » and s,

Lu+t(v+w=m+v)t+tw

utv=v+u
v+O0=v=0+v

. VE{(—V)=0

.rutv)y=rutory
. (Fts)v=rv+ sy

. (rs)yv = r(sv) = s(rv)
lv=v

ov=20 and r0=0

. . : .
If v is a nonzero vector, then i ¥ is a unit vector with the same direction
asv.

Hv=/{ab)=adi+ bjthen

a=|vjcos®# and b=|v|sin@

where # is the direction angle of v.



