MCV4U - 9.4 (Vector and Parametric Equartions of Planes) May 23, 2018

Leoarning Goual: | will be able to
write equations of a plane in vector
and parametric form.

Minds ®n: Slope of a line formula
Betion: Note and practice

Conselidation: Choose your Exit
Question
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Minds On
What do you think?

1. What different sets of given
information can lead you to write the
equation of a line (in any form)?
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Bcetion

8.4 Vector and Parametric Equations of a Plane

Planes are flat surfaces that extend infinitely far in all directions. To represent planes, parallelograms
are used to represent a small part of the plane, which we call . In real life, we can use a wall, a piece of

paper, or a hockey ice surface to represent a plane.
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Bcetion

A plane can be determined if we are given any of the following four sets of information:

a) a line and a point not on the line b) three noncollinear points (3 points not on a line)

N o
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c) two intersecting lines d) two parallel and non-coincident lines
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Betion

Vector and Parametric Equations of a Plane in R?

In R3, a plane is determined by a vector 1, = (xo, Vo, Zg) Where

(X0, Yo, Zo ) is a point on the plane, and two noncollinear

vectors d= (a, a,, a3) and b = (b1, bsy, bs).

Vector Equation of a Plane: ¥ = 7, + sd + th,s teRor
equivalently (x, y, z) = (xg, Vo, Zg ) + s(a1, a3, as) + t(by, by, bs)
Parametric Equations of a Plane: x = xo + sa; + tby,

Y =Vo+Sa,+thy, z=2p+saz+1th;s s, tER.

The vectors @ and b are the direction vectors for the plane.
When determining the equation of a plane, we need to
direction vectors. Any pair of noncollinear vectors are
coplanar, so they can be used as direction vectors for a plane.
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Betion

Example 1: a) Determine a vector equation and the

corresponding parametric equations for the plane that contains
the points A(-1, 3, 8), B(-1, 1, 0), and C(4, 1, 1).
b) Do either of the points P(14 1,3)or Q(14, 1, 5) lie on this
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BAction
Example 2: A planemthas7 = (6, -2, -3) +s(1, 3, 0) + t(2, 2, -1),
s, t ER, asits equation. Determine the point of intersection

between rt and the z-axis. (0,0 g)
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Betion

Example 3: Determine the vector and parametric
equations of the plang containing the point P(1, -5, 9)
and the line L:7 = (1, 1, 1) +s(-1, 1, 0), s ER.
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Consolidation

Exit Question

15. The plane with equation ¥ = (1, 2, 3) + m(1, 2, 5) + n(1, —1, 3) intersects
the y- and z-axes at the points A and B, respectively. Determine the equation
of the line that contains these two points.
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2. Find the point where the plane intersects

the z-axis (x =0, y = 0)
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