Notes13.5

Monday, July 02,2007
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Equations of Lines and Planes
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Ex. LetL be the line through A ( Z,"(/ _EBI (5 (/5/—"/ l>
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How do we describe the line segment AB?

ParametricequationsforL:
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Ingeneral, take two pomts Po, Prwith posmonvectors ro, r1
Setv="Ty o

Vectorequation:r=ro +tv
=ro +t(r1 - ro)
=ro+Hri-

=(1-t)ro+try O<t<l  segmentbetweenro,r1

Planes

W e describe planes with apoint Poand a normal vectorn
A
Normal vector, nis orthogonal to the plane.
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Ex. Find an equation of the plane through (2,4,1) with normal vector n= <2,3,4>. Finditsintercepts.
eiations 2(k-2) + 3(y-4)ry 2+1) =0
2')(-{—g\j +L{z-!2 :O

oy lo(amc con Yoo wntten in form ax+bg+02+d:0
X intexcet

x-aws deseribed by ycz=0
2x-220 x=6  (,0,0)
qm'\-grgpﬁ-
3,-2=0  (0,4,0)
Z intereept
Uz -1270 (QO/B)

Example:  P(1,3,2) Q(3,01,6) R(5,2,0) Findthe planethroughthese points.
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e =<, -1 -2

[

oy k] = §i+lly -2k 4 l(@(cHi)qu
2 421w s 12 +20; MK
g -l -2 4o

Plane (-1} + 20(y-3) +14(2-2)70

*Note! Multiple possibleanswers. Can cross product any two PQPR QR etc... can also choose P, Q, or R
aspoint.

Example:find the angle between the planes.
x+y+z=1
x-2y+3z=1

*fact: The angle between the planesisthe same asthe angle
betweenthe normal vectors.

e LI 7= 1,230

InR?, twolines L and M are either parallel orintersecting.
InR3, twolinesLand M are either parallel, intersecting, or skew

Example: Show that the lines are skew

L: x=1+t, y=-2+36, z=4-t
M: x=2s, y=3+s, z=-3+4s

Vectors associatedtolines:
[+ ve<W3?
M3 = <?,|l"l>
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Are these parallel? We could showth)at\'/‘xw =0
Or, notice thatw is not a multiple of v.

Dotheyintersect?
Canwe findt,s, that match up
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Distance fromapointto a plane:

P( Ko, \1“20
Plowne axtoytcz+d=0
DE Y by, +C2,+0 |
aZtbi+c”

Distance from two parallel planes:
Just pick a pointon one plane and apply distance formula.
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