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Line in space 

 

4.1 Lines and Line Segments in Space 

In the plane, a line is determined by a point and a number giving the slope of the 

line. 

(𝑦 − 𝑦1 ) = 𝑚(𝑥 − 𝑥1) 

 

In space a line is determined by a point and a vector giving the direction of the line. 

Suppose that L is a line in space passing through a point 𝑃0  (𝑥0 , 𝑦0 , 𝑍0 ) parallel 

to a vector v = 𝑣1  i + 𝑣2  j + 𝑣3  k. 

 

 

 



 

The equation can be written as: 

 

 

Equating the corresponding components of the two sides of the vector equation 

gives three scalar equations involving the parameter t: 

 

 

 

 

 

 

 



Example: Find parametric equations for the line through (-2, 0, 4) parallel to 
v = 2i + 4j - 2k 

sol: 

 

 

 

 

 

Example: Find parametric equations for the line through P (-3, 2, -3) and Q (1, -1, 

4) . 

Sol: 

 

4.2 The Distance from a Point to a Line in Space 

 
 

 

 

 



Example: Find the distance from the point S(1, 1, 5) to the line L: x = 1 + t, y = 3 - 

t, z = 2t . 

Sol:  

We see from the equations for L that L passes through P(1, 3, 0) parallel to v = i - j 

+ 2k. 

 

 

4.3 Planes in Space 

 

 

  



 

Example: Find an equation for the plane through P0(-3, 0, 7) perpendicular to n = 

5i + 2j - k. 

Sol:  The component equation is 

 

 

Example: Find an equation for the plane through A(0, 0, 1), B(2, 0, 0), and C(0, 3, 

0). 

Sol: 

  

 

4.4 Distance from a Point to a Plane 

 



Example: Find the distance from S(1, 1, 3) to the plane 3x + 2y + 6z = 6 where 

P(0,3,0) 

Sol: 

The coefficients in the equation 3x + 2y + 6z = 6 give: n = 3i + 2j + 6k.  

 

 

Example: Given the plane with equation 7x + 2y - 3z = 1, find a normal vector to 

the plane and identify three points that lie on that plane. 

Sol: A possible normal vector is: 

 

 



Assignment 

 

 

 

 

 

 


