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A plane can be specified in any of the following ways:

3 non-collinear Points

2 Intersec�ng lines

A point and a vector that the plane is perpendicular to

A specified distance from the origin & a vector that 

that the plane is perpendicular to
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Equa�ons of Planes
Let N be a vector perpendicular 

to the plane called the normal 

vector.  Let P(x0,y0,z0) be a point 

on the plane.  Let   M (x, y, z) be 

any point on the plane.  
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Cartesian Equa
on of a Plane

The Cartesian equa�on of a plane through 

the point P(x0,y0,z0) which has a normal 

vector is  
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Ex1.  Given a plane contains the point A(-1,1,2) and is 

normal to the vector n = 2i – j – k.

a.)  Find the equa�on of the plane.

b.)  Hence, show that the point B(0,4,1) lies on the 

plane.
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Three coplanar vectors             are 

given.  If     is not parallel to     , then         

     can always be expressed as a linear 

combina�on of      and     .  

It is always possible to find two scalars      and  

such that 
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To define the orienta�on of a plane uniquely, we 

require either:

2 non-parallel vector which both lie in the plane.

One vector perpendicular (normal) to the plane.
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Suppose the point r(x,y,z) lies in the 

plane containing a known point r0

(x0,y0,z0) and 2 non-parallel vectors u 

and v.  

Equa�ons of Planes
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Vector Equa
on of a Plane
r = Any point on the plane

r0 =  A known point on the plane

     and      are two non-parallel vectors that lie in 

the plane 

      and       are two independent real parameters
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Ex2.  Given the points A(1,0,1), B(-1,1,0), and C(0,1,-1).  

Find the equa�on of the plane ABC 

a.)  in vector form

b.)  in parametric form

c.)  in Cartesian form
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Distance Between a Point and a Plane

The distance between a point P(x0,y0,z0) 

and a plane       with equa�on 

Ax + By + Cz = D is given by:
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Ex3.  Find the shortest distance from the point A

(2,-1,3) to the plane x – y + 2z = 27.
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Ex4.  Find the distance between the parallel planes

3x - 2y + 4z = 9                    -6x + 4y – 8z = 12
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The Angle Between 2 Planes
Consider 2 Planes A and B with normals       and       

       respec�vely.  The acute angle between planes A 

and B is given by: 
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Ex5.  Find the acute angle between the planes with 

equa�ons x + y – z = 8 and 2x – y + 3z = -1.  
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The Angle between a Line and a Plane

The acute angle      between a line  with 

direc�on vector      and plane       with 

normal vector        is given by         
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Ex6.  Find the angle between the plane  x + 2y – z = 8  

and the line with equa�ons:

x = t

y = 1 – t

z = 3 + 2t
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