5 Section 12.5: Equations of lines and planes

e In R? how do we describe a line that passes by the two points (1,1) and
(2,4)7

m Relation between y and z:
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m Vector notation:
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m Parametric equations:
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e Equations of a line in R?® that passes by a point P = (zg, 1o, 20) and
parallel to the vector v =< a,b,c >

s Vector form:
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s Parametric form:
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s Symmetric form:
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» Find an equation of the iine that passes through (—4,3,6) and (1,3, —5).
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» Find an equation of the line segment between (—4,3,6) and (1,3, —5).
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s What would you say about two lines that have parallel direction vectors?

x In the case that the two lines have a common point

x In the case that the two lines do not have any common point

e Def: Given a plane, a normal vector is a vector orthogonal to every line in
the plane.



e Examples:

m Find normal vectors for the xy-plane, zz-plane, and yz-plane.

m Describe the set of all the vectors orthogonal to the vector < —1,3,2 >.

e The equation of a plane which contains the point p = (x¢, yo, z0) and has a

norma vector 7 =< a, b, ¢ > is:
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s Vector form:

s Scalar form:

s General form:



e Examples:

= Find an equation of the plan though (0,1,1), (1,0,1) and (1, 1,0).

m Find an equation for the line perpendicular to 3z — 2y +2z = 8 and which
passes through (5,7, 1).

» Find the point of intersection of the line L(t) = (2 —2¢,3t,1+¢) and the
plane x + 2y — 2z = 7.

m Find the intersection of the two planes x+2y+3z=1andx—y+2z = 1.

m Find the angle between the two planes v +2y —z = 2 and 2x —2y+2z = 1.
» Find the distance between the point (4,1, —2) and the line L(t) = (1 +

£,3— 2t 4 — 3t).
» Find the distance between the point (1, —2,4) and the plane 3z+2y+62 =
D.

» Find the distance between the two lines with parametric equations L(t) =
(14+t,1+6t,2t) and M(t) = (14 2s,5 + 155, —2 + 65).

m Do the lines L = (¢, —t,t) and M = (2t 4 3,t,t+ 2) intersect? If so, what
is their intersection?



