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Section 11.4    Lines and Planes in Space 
 

Objective: In this lesson you learned how to find parametric and 

symmetric equations of lines in space and find distances 

between points and planes in space. 
 

 

I.  Lines in Space  (Pages 795 796) 
 

The direction vector v for the line L through the point                      

P(x1, y1, z1) is the vector v = a, b, c  to which           the line L is 

parallel                . The values a, b, and c are the           direction 

numbers              . 

 

One way of describing the line L is           to say that it consists 

of all points Q (x, y, z) for which the vector PQ is parallel to v, 

meaning that PQ is a scalar multiple of v                                    . 

 

A line L parallel to the vector v = a, b, c  and passing through 
the point P(x1, y1, z1) is represented by the following parametric 
equations, where t is the parameter: 

 

     x = x1 + at     y = y1 + bt     z = z1 + ct 

 
When the direction numbers a, b, and c are all nonzero, you can 

eliminate the parameter t to obtain the symmetric equations of a 

line 

          (x  x1)/a = (y  y1)/b = (z  z1)/c 
 

 

II.  Planes in Space  (Pages 797 799) 
 

The plane containing the point (x1, y1, z1) and having normal 

vector n = a, b, c  can be represented by the standard form of 

the equation of a plane, which is 
 

          a(x  x1) + b(y  y1) + c(z  z1) = 0 

 
By regrouping terms, you obtain the general form of the 

equation of a plane in space: 
 

         ax + by + cz + d = 0                                               

 

Given the general form of the equation of a plane it is easy to 

find a normal vector to the plane,                     simply use the 

coefficients of x, y, and z to write n = a, b, c                          . 
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How to find equations of 
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Two distinct planes in three-space either are          parallel            

or           intersect in a line          .  

 

When two distinct planes intersect, the angle  between the two 

planes is equal to the angle between vectors n1 and n2 normal to 

the two intersecting planes, and is given by 

          cos  = | n1  n2 | / (|| n1 || || n2 ||) 

Consequently, two planes with normal vectors n1 and n2 are 

1.          perpendicular          when n1  n2 = 0. 

 
2.            parallel           when n1 is a scalar multiple of n2. 

 

 
III.  Sketching Planes in Space  (Page 800) 

 

When a plane in space intersects one of the coordinate planes, 

the line of intersection is called the          trace          of the given 

plane in the coordinate plane. 

 

To sketch a plane in space,                      it is helpful to find its 

points of intersection with the coordinate axes and its traces in 

the coordinate planes                                                      . 

 

The plane with equation 3y  2z + 1 = 0 is parallel to  

          the x-axis              . 

 

 
IV.  Distance Between a Point and a Plane  (Page 801) 

 

The distance between a plane and a point Q (not in the plane) 
is 

          D = ||projnPQ || = | PQ  n | / || n || 
 

where P is a point in the plane and n is normal to the plane. 
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