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Line Equations (1)

Vector Equation

Parameter

Direction Vector

Component

Elimination of parameter

Parametric Equation

Symmetric Equation

r = r 2 + ta

x = x2 + ta1

y = y2 + ta2

z = z2 + t a3

r 2 = 〈x2, y2, z2〉

a = 〈a1, a2, a3〉

t =
x − x2
a1

=
y − y2

a2
=

z − z2
a3

t a1 = x − x2

t a2 = y − y2

t a3 = z − z2
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Line Equations (2)
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Direction Vector Direction Vector
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Line Equations (3)
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Direction Vector

A Passing Point

r = r 2 + ta

r 2 = 〈x2, y2, z2〉

a = 〈a1, a2, a3〉

Parameter
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Plane Equations (1)

Normal Vector

Vector equation

Cartesian equation

n ⋅ (r − r1) = 0

r 1 = 〈x1 , y1 , z1〉

n = 〈a, b, c 〉

r = 〈x , y , z 〉

r − r1 = 〈x − x1 , y − y1 , z − z1〉

n = 〈 a, b, c〉

a(x − x1) + b(y − y1) + c(z − z1) = 0
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Plane Equations (2)

n
Normal Vector

x
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z

r 1

r
r − r 1
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r 1
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r − r1

No Parameter
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Plane Equations (3)
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nn

n ⋅ (r − r1) = 0

r 1 = 〈x1 , y1 , z1〉

n = 〈a, b, c〉

r = 〈x , y , z 〉
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Normal Vector & 3 Points

Graph of a plane

Non-collinear
3 points

Point of intersection of a line and plane

Line intersection of  two planes

x

y

z

P1

P2

P3

Non-collinear
3 points

x

y

z

r 1

r 2

r 3
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Normal Vector & 3 Points

Non-collinear
3 points
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P1

P3

P2

x

y

z

r 1

r 3

r 2

x
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z

x

y

z

r 3 − r 1

r 2 − r 1

n = (r2 − r 1) × (r3 − r 1)
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Normal Vector & 3 Points

Non-collinear
3 points

z z
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