
MCV 4UI-Vectors Unit 10: Day 4 

Date:_____________  Section 8.4 – The Intersection of Two Planes  
 

 
There are three ways two planes can intersect.      

 
 Planes are parallel and   Planes are parallel and        Planes intersect.  
 distinct.    coincident. 
 
 
 
 
 
 
 
 
         There is no intersection.                     The intersection is the plane.            The intersection is a line. 
   ex. 0352:1  ���S zyx                  ex. 0352:1  ���S zyx               ex. 0352:1  ���S zyx          
         012104:2  ���S zyx                    062104:2  ���S zyx         0153:2  ���S zyx   
 
Ex. 1.  Find the intersection of each of the following: 
a)  01325:1  ���S zyx   
     04325:2  ���S zyx  
 
 
b)  0472:1  ���S zyx   
     081442:2  ���S zyx  
 
 
c)  043:1  ���S zyx   
     012:2  ���S zyx  
 
Solution 1: Solve algebraically.   Solution 2: Solve using an augmented 42u  matrix. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



d)  0472:1  ���S zyx   
     0133:2  ���S zyx  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
e)  0534:1  ���S zyx   
     062:2  ��S zyx  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
f)  034:1  ���S zyx   
     07282:2  ���S zyx  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ex. 2.  Find the scalar equation of the plane which passes through the point )1,0,2( �A  and is  
 perpendicular to the line of intersection of 052:1  ���S zyx  and 072:2  ���S zyx . 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ex. 3.  Find the vector equation of the line that passes through the point )7,1,2( �B  and is parallel 
   to the line of intersection of 0532:1  ���S zyx  and 0423:2  ���S zyx . 
 
L              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
HW:  pg. 300 #2-6, 8bc, 9 



MCV 4UI-Vectors Unit 10: Day 5 

Date:_____________   Section 8.5 – The Intersection of Three Planes  
 

   
There are eight possible ways three planes can intersect.    
     
When the normal of all three planes are parallel, the possibilities are 
 
           Case #1                     Case #2            Case #3 
     
 
 
 
 
 
 
 
 
 
 
Examples of each case: 
 
Find the intersection of the following pairs of lines, if any exist: 
#1.  0242:0242: 11  ���So ���S zyxzyx      
       0542:0542: 22  ���So ����S zyxzyx  
       0642:012842: 33  ���So ���S zyxzyx  
 
 
 
 
 
 
 
 
#2.  02345:02345: 11  ���So ����S zyxzyx      
       02345:046810: 22  ���So ���S zyxzyx  
       07345:02191215: 33  ���So ����S zyxzyx  
 
 
 
 
 
 
 
 
#3.  023:023: 11  ���So ����S zyxzyx      
       023:04622: 22  ���So ���S zyxzyx  
       023:06933: 33  ���So ����S zyxzyx  
 
 
 
 
 
 
 
 
 



When only two of the normals of the planes are parallel, the possibilities are 
 
     Case #4                                 Case #5 
 
 
 
 
 
 
 
 
 
 
 
 
#4.  01253:1  ���S zyx      
       044106:2  ����S zyx  
       0632:3  ���S zyx  
 
 
 
 
 
 
 
 
 
 
#5.  0274:1  ���S zyx      
       041428:2  ���S zyx  
       0653:3  ���S zyx  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 



When none of the normals are parallel, the possibilities are 
            Case #6         Case #7               Case #8    Note:  If all normals are coplanar, 

                                then,  0)( 321  �u nnn &&& .
        

 
 
 
 
 
 
 
#6.  012:1  ���S zyx      
       0445:2  ���S zyx  
       0223:3  ���S zyx  
 
 
 
 
 
 
 
 
 
#7.  022:1  ���S zyx      
       043:2  ���S zyx  
       0873:3  ���S zyx  
 
 
 
 
 
 
 
 
 
 
 
 
 
#8.  04:1  ���S zyx      
       0222:2  ���S zyx  
       02:3  ���S zyx  
 
 
 
 
 
 
 
 
 
 
 
 
 



Recall:                  
 
 
 
 
 
 
 
 

Ex.  Determine the intersection, if any, of each of the following sets of planes.  In each case, give a geometrical  
        interpretation of the system of equations and the solution.  Also state whether the system has no solutions, 
        a unique solution, or an infinite number of solutions. 
 

a)   242  �� zyx      
       17355  �� zyx  
       2634  �� zyx  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b)   3272  �� zyx      
       146 � �� zyx  
       4392  �� zyx  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
HW:  pg. 308 #4 & 7 (use matrix), 8, 9, 3, 2;   
Review pg. 312 #2-12 (8.1 & 8.2), 13-16 & 18 (8.3), 17 & 19-22  (8.4 & 8.5);   pg. 315 #1-7ab  


