Lines, Planes, Rotations
Geometry In 3D
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n = (a,b,c)
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r = r0 + 
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Let’s consider 2 planes in R3
a1x + b1y + c1z = k1

and
n1 = (a1,b1,c1)
a2x + b2y +c2z = k2

and
n2 = (a2,b2,c2)

If n1 and n2 are not parallel the n1 x n2
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0 and the planes intercept in a line with direction vector d = n1 x n2
Distance Between A Plane And A Point
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Example:
Plane:
3x – 2y + z =5

P:
(1,1,1)

A point on the plane, for x = y =0 gives z=5,
So A = (0,0,5)

Now 
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and

n = (3,-2,1)
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And
d = 
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Distance Between A Line And A Point
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Example:
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And let’s take 
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d = 
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Distance Between 2 Lines
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Rotation In R3
A rotation in R2 is a mapping 
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Anticlockwise is positive
                                                       x
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Consider an anti-clockwise rotation by an angle 
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 in R3 about the positive z-axis.
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, that is the column vectors are the mapping of the unit vectors. We get
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Likewise,

            z


                                      y

  x






Gives 
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