
Sort It Out Vector Lines in Space  

For each pair of lines, determine whether they intersect, are parallel, are collinear or are 

skew. If they intersect, find the point of intersection. 

1 
𝒓 = (

2
3
0
) + 𝜆 (

−1
4
3
) and 

 𝒓 = 𝒊 + 2𝒌 + 𝜇(3𝒊 − 12𝒋 − 9𝒌) 

2 

𝒓 = −3𝒋 − 5𝒌 + 𝜆(−𝒊 + 4𝒋 + 2𝒌) 

and 𝒓 = (
8
−8
−11

) + 𝜇 (
−6
−3
2
) 

3 
𝒓 = (

3
−3
5
) + 𝜆(

−1
4
2
) and 

𝑥 + 2

2
=
𝑦 − 9

−4
= 𝑧 − 5 

4 

𝑥 − 8

−3
=
𝑦 − 6

7
= 𝑧 + 3 

and 𝒓 = (
4
1
−6

) + 𝜇 (
4
−1
1
) 

5 
𝒓 = (

−1
−2
1
) + 𝜆(

3
−1
−6

) and 

 𝒓 = −4𝒋 + 9𝒌 + 𝜇(7𝒊 − 4𝒋 + 3𝒌) 

6 
𝒓 = (

8 + 4𝜆
−1 + 4𝜆
−2 − 8𝜆

) and  

𝒓 = (7 − 𝜇)𝒊 + (−2 − 𝜇)𝒋 + 2𝜇𝒌 

7 

𝑥 + 5

8
=

𝑦

−2
=
𝑧 − 2

−4
 

and 𝒓 = (
7 − 2𝜆

−3 + 0.5𝜆
5 + 𝜆

) 
8 

𝒓 = (
𝜆

3 − 𝜆
2 + 4𝜆

) and  

𝑥 + 2

−5
= 𝑦 =

𝑧 − 1

−2
 

9 

𝒓 = (−11 + 2𝜆)𝒊 − 𝜆𝒋 + (3 + 4𝜆)𝒌 

and 𝒓 = (
−9
−15
17

) + 𝜇 (
4
5
3
) 

10 
𝒓 = (

−3
3
2
) + 𝜆(

3
1
2
) and 

𝑥 − 1

3
=
𝑦 + 5

−1
=
𝑧 − 7

4
 

 

A The lines intersect B The lines are parallel 

  

C The lines are collinear D The lines are skew 

  

 



  𝒓 =  (    2   3   0 ) + 𝜆  (    − 1   4   3 )


  𝒓 = 𝒊 + 2 𝒌 + 𝜇 ( 3 𝒊 − 12 𝒋 − 9 𝒌 )


  𝒓 = − 3 𝒋 − 5 𝒌 + 𝜆  ( − 𝒊 + 4 𝒋 + 2 𝒌 )


  𝒓 =  (    8   − 8   − 11 ) + 𝜇  (    − 6   − 3   2 )


  𝒓 =  (    3   − 3   5 ) + 𝜆  (    − 1   4   2 )


    x + 2 2 =   y − 9  − 4 = z − 5


    x − 8  − 3 =   y − 6 7 = z + 3


  𝒓 =  (    4   1   − 6 ) + 𝜇  (    4   − 1   1 )


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


  𝒓 = − 4 𝒋 + 9 𝒌 + 𝜇 ( 7 𝒊 − 4 𝒋 + 3 𝒌 )


  𝒓 =  (    8 + 4 𝜆   − 1 + 4 𝜆   − 2 − 8 𝜆 )


  𝒓 =  ( 7 − 𝜇 ) 𝒊 +  ( − 2 − 𝜇 ) 𝒋 + 2 𝜇 𝒌


    x + 5 8 =   y  − 2 =   z − 2  − 4


  𝒓 =  (    7 − 2 𝜆   − 3 + 0 . 5 𝜆   5 + 𝜆 )


  𝒓 =  (    𝜆   3 − 𝜆   2 + 4 𝜆 )


    x + 2  − 5 = y =   z − 1  − 2


  𝒓 =  ( − 11 + 2 𝜆 ) 𝒊 − 𝜆 𝒋 + ( 3 + 4 𝜆 ) 𝒌


  𝒓 =  (    − 9   − 15   17 ) + 𝜇  (    4   5   3 )


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


    x − 1 3 =   y + 5  − 1 =   z − 7 4

