
Match-Up Vector Equation of a Line in 3D 
 

1 

The line that passes through the point 

(3, 1, 2) with direction vector (
5
6

−3
) 

 A 𝒓 = (
−3
1

−2
) + 𝜆 (

8
5
5
) 

2 
The line with direction vector 

 −3𝒊 + 5𝒋 − 6𝒌 that passes through the 

point with position vector 𝒊 + 2𝒋 − 3𝒌  

 B 
𝑥 + 2

5
=

𝑦 − 1

6
=

𝑧 − 3

−3
 

3 
The line that passes through the points 

(3,−1, 2) and (8, 5, 5) 
  C 

𝑥 − 3

−8
=

𝑦 + 1

5
=

𝑧 − 2

−5
 

4 
The line that is parallel to the vector (

8
5
5
) 

and passes through the point (−3, 1,−2) 

 D 𝒓 = (
3
1
2
) + 𝜆 (

5
6

−3
) 

5 
The line where a general point on the line 

has  coordinates 

(5𝜆 − 3, 1 − 6𝜆, 2 + 3𝜆) 
 E 

𝑥 − 1

−5
= 2 − 𝑦 = 𝑧 + 2 

6 
The line that passes through (3,−1, 2) 
and is parallel to the line with equation 

𝒓 = (5 − 8𝜆)𝒊 + (6 + 5𝜆)𝒋 + (3 − 5𝜆)𝒌 

 F 𝒓 = (
8

−5
5

) + 𝜆 (
5
0

−1
) 

7 
The line that passes through (−2, 1, 3) 

that is parallel to the line passing through 

(−8, 4, 1) and (−3, 10,−2)  
 G 

𝑥 − 3

5
=

𝑦 + 1

6
=

𝑧 − 2

3
 

8 

The line that passes through 𝐴 and 𝐵 

where 𝑂𝐴⃗⃗⃗⃗  ⃗ = 3𝒊 − 5𝒋 + 6𝒌 and 

 𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 8𝒊 − 5𝒋 + 5𝒌 

 H 𝒓 = (
−3
1
2

) + 𝜆 (
5

−6
3

) 

9 
The line that passes through the midpoint 

of (−3, 1, 2) and (5, 3, −6) that has 

direction vector −5𝒊 − 𝒋 + 𝒌 

 I 
𝑥 − 5

8
=

𝑦

−5
=

𝑧 − 1

5
 

10 
The line that passes through the point 

with position vector 5𝒊 + 𝒌 and the point 

with position vector −11𝒊 + 10𝒋 − 9𝒌 

 J 
𝑥 − 1

−3
=

𝑦 − 2

5
=

𝑧 + 3

−6
 

 

1 2 3 4 5 6 7 8 9 10 

          
 



  ( 3 ,   1 ,   2 )


   (    5   6   − 3 )


  𝒓 =  (    − 3   1   − 2 ) + 𝜆  (    8   5   5 )


  − 3 𝒊 + 5 𝒋 − 6 𝒌


  𝒊 + 2 𝒋 − 3 𝒌


    x + 2 5 =   y − 1 6 =   z − 3  − 3


  ( 3 ,   − 1 ,   2 )


  ( 8 ,   5 ,   5 )


    x − 3  − 8 =   y + 1 5 =   z − 2  − 5


   (    8   5   5 )


  ( − 3 ,   1 ,   − 2 )


  𝒓 =  (    3   1   2 ) + 𝜆  (    5   6   − 3 )


  ( 5 𝜆 − 3 ,   1 − 6 𝜆 ,   2 + 3 𝜆 )


    x − 1  − 5 = 2 − y = z + 2


  ( 3 ,   − 1 ,   2 )


  𝒓 =  ( 5 − 8 𝜆 ) 𝒊 +  ( 6 + 5 𝜆 ) 𝒋 +  ( 3 − 5 𝜆 ) 𝒌


  𝒓 =  (    8   − 5   5 ) + 𝜆  (    5   0   − 1 )


  ( − 2 ,   1 ,   3 )


   ( − 8 ,   4 ,   1 )


  ( − 3 ,   10 ,   − 2 )


    x − 3 5 =   y + 1 6 =   z − 2 3


  A


  B


    O A → = 3 𝒊 − 5 𝒋 + 6 𝒌


    O B → = 8 𝒊 − 5 𝒋 + 5 𝒌


  𝒓 =  (    − 3   1   2 ) + 𝜆  (    5   − 6   3 )


  ( − 3 ,   1 ,   2 )


  ( 5 ,   3 ,   − 6 )


  − 5 𝒊 − 𝒋 + 𝒌


    x − 5 8 =   y  − 5 =   z − 1 5


  5 𝒊 + 𝒌


  − 11 𝒊 + 10 𝒋 − 9 𝒌


    x − 1  − 3 =   y − 2 5 =   z + 3  − 6

