














OOOO OOOO 

Equation of a Plane
         Equation of a plane: ax + by + cz = d

A plane containing a point with a position vector R, which one can write as R-R0, has a vector N normal or 
perpendicular to the plane. Mathematically,
                                                                      (R - R0) ,,,, N = 0

Let  R = xi + yj +zk, R0 = x0i + y0j + z0k and N = ai + bj +ck.

                                                                      (R - R0) ,,,, N = a(x-x0) +b(y-y0) +c(z-z0) = 0

                                                                      (R - R0) ,,,, N = ax + by + cz  - ( ax0 + by0 + cz0) = 0 

                                                                       R ,,,, N = ax + by + cz  =  0,   rrrr d = 0 

We can determine N by taking the cross products of two vectors in the plane. The plane containing the point 
and its position vector is described by equation ax + by + cz  = d.  Since x0 = y0 = z0 = 0, the equation reduces 
to ax + by + cz  = 0 describing a plane passing through the origin. When d ≠ 0 then d/|N| represents the 
distance of the plane to the origin.   We can determine the x, y, and z  intercepts: 

                                x = 
d
a

,   y = 
d
b

,   z =
d
c

The distance from the origin to the plane is given by:

                                D0 = 
d
N

 

Three non-collinear points determine a plane. The procedure plane(p1,p2,p3) draws the position vectors R1, 
R2, R3, finds two vectors in the plane, and calculates the normal to the plane by taking the cross product of  
the two vectors in the plane.

plane d proc p1, p2, p3
                  local  R1, R2, R3, A, B, N, f, d, no;                
                  R1d p1 : R2d p2 : R3d p3 :                 
                  Ad R3KR1 ;                             # a vector from  P1 to P3
                  Bd R2KR1;                              # a vector from P1 to P2
                  print 'A'= A; print 'B'= B ;
                  Nd CrossProduct A, B; nod VectorNorm N, 2 ;
                  if  no s 0 then 
                      print ` A x B  ̀= N;       #̀ v̀ector t plane

                      Nd simplify  
N
no

  ;    #̀  ùnit vector t plane                   

                      dd N 1 $R1 1  CN 2 $R1 2 CN 3 $R1 3 ; # distance to the origin
                      fd N 1 $xCN 2 $yCN 3 $z = d :          # equation of the plane 
                      print Equation of the plane is, factor f ;
                      print  The distance `from` the origin is, d;      

                      if  N 1  s 0 then print  The x intercept is,  
d

N 1
 end if;    # the intercepts

                      if  N 2  s 0 then print The y intercept is,  
d

N 2
 end if; 

                      if  N 3  s 0 then print The z intercept is,  
d

N 3
; end if;                          

                   else print We have `3  ̀collinear points K this is a line; f d 0 end if ;  









OOOO OOOO plane 0, 0, 0 , K4, 0, 5 , 4, 0,K5 ;

A =

4

0

K5

B =

K4

0

5

We have 3 collinear pointsK this is a line
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