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Math Formulas: Lines in three dimensions

Line forms

Point direction form:

1 C10—961:,@—?/1:2—2’1

Two point form:

9 r—r1 Y-y  2—2
T2 — X1 Y2 — U1 Z2 — 21

Parametric form:

r=x1+1tcosa
3. y =y +tcosf
z=2z1 +tcosy

Distance between two lines in 3 dimensions

The distance from Py(x2,ys, 22) to the line through Pj(x1,y1,21) in the direction (a,b,c) is

4 de \/[C(yz —y1) = b(z2 — 21))* + [a(z2 — 21) — c(@2 — x1)]* + [b(w2 — 1) — aly2 — y1)]°
' a? + b2 + c2

The distance between two lines. First one through Pj(x1,y1,21) in direction (a1,b1,¢1), Second one:
through Ps(za,ys, 22) in direction (az, ba, c2) is:

T2 —T1 Y2 —Y1 22— %21

ay by 1
as bo Co
5. d= = = =
b c1 ap ar b
+ +
b2 C2 Co Q2 a9 b2

The two lines intersect if:

T2 =1 Y2—Y1 22— 2
6. ai bl C1 =0
an bg Co
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