
Equations of Lines and Planes
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Ex. Let L be the line through 

At what point does this intersect the xy-plane?

Parametric equations for L:
How do we describe the line segment AB?

Set v = r1-r0

=r0 + t(r1 - r0)
=ro +tr1 - tr0

=(1-t)r0 + tr1   0<t<1       segment between r0, r1

Vector equation: r= r0 + tv

In general, take two points P0, P1 with position vectors ro, r1

W e describe planes with a point P0 and a normal vector n
Normal vector, n is orthogonal to the plane.

Planes
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Ex. Find an equation of the plane through (2,4,1) with normal vector n = <2,3,4>. Find its intercepts.

Example:       P(1,3,2)   Q(3,01,6)    R(5,2,0)    Find the plane through these points.

*Note! Multiple possible answers. Can cross product any two PQ PR QR etc… can also choose P, Q, or R 
as point.

x+y+z=1

*fact: The angle between the planes is the same as the angle 
between the normal vectors.

x-2y+3z=1

Example: find the angle between the planes.  

In R2 , two lines L and M are either parallel or intersecting.
In R3, two lines L and M are either parallel, intersecting, or skew

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

Vectors associated to lines:

Example: Show that the lines are skew
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Are these parallel? We could show that v x w = 0
Or, notice that w is not a multiple of v.

Can we find t,s, that match up
Do they intersect?

Distance from a point to a plane:

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