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a line needs a direction and a point, a plane needs a normal and a distance

Direction cosines vs direction ratios
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Direction ratios (a,

b, ¢)

° any numbers
proporﬂonaL tol, m,n

Direction cosines
Q, m, n)

* cosines of the angles
the line makes with

the x, y, 2 axes * not unique: (2,4,6) and
(1,2,3) describe the

same direction

¢ always satisfy
(2+mZ+n?=1

* unique for a given * recoveredasl = a/

directed line, Ja?+b%+c?, and
reversing the likewise for m and n
direction flips every

sign
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ratios are the everyday working nombers. Cocines are

w

hat You get after normalicing them, and Fiml+n®=1ic
the one check that confirme it's actually been done
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Eguation of a line

vector form, through a point a, directionb r = a + Ab

cartesian form, through

ot X _ Y% _ 272
(x4y4.24), direction - . -
ratios ab,c

; X=X Y=Y 2-2)
through two points = by, =
Y
%
t

each coordinate of a point on a line chan 9e¢ at a
constant rate as the parameter t increases: exactly
why x, y, z are [inear in t along a straight line
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Angle between two lines

direction

ratios N . _—lamatbbiiedal
- —,————-——

(a,b,cq) and Val+bl+e? Va2 +by%+¢)’

(a,b,.¢,)

perpendicular exactly when a@+bbytec; = 0

a b c
parallel exucﬂy when : L "

perpendicular is a dot-product tect on the direction
ratios. Parallel is a proportion fect on the same
numbers. The two conditions never overfap for a
genuine pair of distinct directions

Two lines, three possible relationships
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two segments running the

two fines that intersect: came direction:

their point of meeting is proportional direction
common to both, and ratios, the same idea
everything before or after  behind why parallel fines

it belongs to only one line never meet

a third poscibility exicts only in three dimensione:

two lines that are neither parallel nor ever meet,
called skew

----------------------------------------------------------

direction ratios are the working numbers,
and everything else, cosines, angle,
parallel, perpendicular, ic computed FROM
them

----------------------------------------------------------
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