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Equation of Lines 
The equation of a line in vector form is very useful 

 

 

 

𝒓 = 𝑂𝐴⃗⃗⃗⃗  ⃗  +   𝜆𝒃 
 

 
 

 
 

2 dimensions 3 dimensions 

𝒓 =  (
1
6
)  +   𝜆 (

1
−2

) 𝒓 = (
1

−2
3

) + 𝜆 (
−1
3
4

) 

  

 

It is important that you understand all the different forms and convert quickly between them 

𝒓 =  (
1
2
0
) + 𝜆 (

2
1

−1
) 

Vector 

Form 

The line contains the point (1, 2, 0)  

The line is parallel to (
2
1

−1
)  

𝑥 = 1 + 2𝜆 

𝑦 = 2 + 1𝜆  

𝑧 = 0 − 1𝜆 

Parametric 

Form 

𝑥 − 1

2
=

𝑦 − 2

1
=

𝑧 − 0

−1
 

Cartesian 

Form 

 

(1,6) is a point 

on the line 

The line is 

parallel to (
1

−2
) 

(1,-2,3) is a 

point on the 

line 

The line is parallel 

to (
−1
3
4

) 

A is a point 

on the line 

The line is 

parallel to b 


