
Brebeuf College           Vectors: Points-Lines-Planes             Mr. Ryan 
 
    R2 – 2 Dimensions      R3 – 3 Dimensions 
 
• P1 ( x1 , y1 )       • P2 ( x2 , y2 )    • P1 ( x1 , y1 , z1 )      • P2 ( x2 , y2 , z2 ) 
 
VL1: ( x , y ) = ( x1 , y1 ) + a ( m1 , m2 )   VL1: ( x , y , z ) = ( x1 , y1 , z1 ) + a ( m1 , m2 , m3 )   
VL2: ( x , y ) = ( x2 , y2 ) + b ( m3 , m4 )   VL2: ( x , y , z ) = ( x2 , y2 , z2 ) + b ( m4 , m5 , m6 )   
 
CL1: A1x + B1y + C1=0     CP1: A1x + B1y + C1z + D1 = 0 
CL2: A2x + B2y + C2=0     CP2: A2x + B2y + C2z + D2 = 0 
 
       VP1: ( x , y , z ) = ( x1 , y1 , z1 ) + s ( a1 , a2 , a3 ) +  t ( b1 , b2 , b3 )  

VP2: ( x , y , z ) = ( x2 , y2 , z2 ) + p ( a4 , a5 , a6 ) + q ( b4 , b5 , b6 )  

 

                                          Formulas: 
 
1a)  d =  √(𝑥2 − 𝑥1)

2 + (𝑦2 − 𝑦1)
2    1b)  d =  √(𝑥2 − 𝑥1)

2 + (𝑦2 − 𝑦1)
2 + (𝑧2 − 𝑧1)

2 
 

2a)  d = 
|𝐴𝑥1+𝐵𝑦1+𝐶|

√𝐴2+𝐵2
     2b)  d = 

|𝐴𝑥1+𝐵𝑦1+𝐶𝑧1+𝐷|

√𝐴2+𝐵2+𝐶2
 

 

3a)  d = 
|𝐶2−𝐶1|

√𝐴2+𝐵2
       3b)  d = 

|𝐷2−𝐷1|

√𝐴2+𝐵2+𝐶2
 

 

4)  d = |
𝑃1𝑃2 ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗∙ �⃗� 

|�⃗� |
|      5)  d = 

| 𝑃1𝑃2 ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗𝑥 �⃗⃗⃗�  |

|�⃗⃗⃗� |
   

 

6a) cos(𝜃) =
𝑛1⃗⃗⃗⃗  ⃗∙ 𝑛2⃗⃗⃗⃗  ⃗

|𝑛1| |𝑛2|
)     6b)  cos(𝜃) =

𝑚1⃗⃗ ⃗⃗ ⃗⃗  ∙ 𝑚2⃗⃗ ⃗⃗ ⃗⃗  

|𝑚1| |𝑚2|
 

 

                                            Distance 
 
P1 – P2       P1 – P2 
P1 – VL2       P1 – VL2 
P1 – CL2       P1 – CP2 
       P1 – VP2 
 
VL1 – VL2      VL1 – VL2 (Parallel)   
VL1 – CL2      VL1 – VL2 (Skew)   
       VL1 – CP2 
       VL1 – VP2 
   
CL1 – CL2      CP1 – CP2 
       CP1 – VP2 
 
       VP1 – VP2 
 

                                         Intersection 
 
VL1 – VL2      VL1 – VL2 
VL1 – CL2      VL1 – CP2 
       VL1 – VP2 
   
CL1 – CL2      CP1 – CP2 
       CP1 – VP2 
 
       VP1 – VP2 

 

                                                             Angle 
 
VL1 – VL2      VL1 – VL2 
VL1 – CL2      VL1 – CP2 
       VL1 – VP2 
   
CL1 – CL2      CP1 – CP2 
       CP1 – VP2 
 
       VP1 – VP2 


