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Section 11.2    Vectors in Space 
 

Objective: In this lesson you learned how to represent vectors and how 

to find dot products of, and angles between, vectors in space. 

 
 

 

 
 

 

 

 
 

 

 
 

 

I.  Vectors in Space  (Pages 781 782) 
 

In space, vectors are denoted by ordered triples of the form  

          v = v1, v2, v3                          . 

 

The zero vector in space is denoted by           0 = 0, 0, 0           . 
 

If v is represented by the directed line segment from P(p1, p2, p3) 

to Q(q1, q2, q3), the component form of v is produced by  

               subtracting the coordinates of the initial point from the 

corresponding coordinates of the terminal point,           such that              

v = v1, v2, v3  = q1  p1, q2  p2, q3  p3                                       . 

 

Two vectors are equal if and only if               their corresponding 

components are equal                                                                    . 

 

The magnitude (or length) of u = u1, u2, u3  is: 

 

|| u || =  

 

 

A unit vector u in the direction of v is           u = v/|| v ||, v  0     . 
 

The sum of u = u1, u2, u3  and v = v1, v2, v3  is  

u + v =          u1 + v1, u2 + v2, u3 + v3            . 

 

 

Important Vocabulary  Define each term or concept. 

 

Standard unit vector notation in space  Uses the unit vectors i = 1, 0, 0  in the 

direction of the positive x-axis, j = 0, 1, 0  in the direction of the positive y-axis, and 

k = 0, 0, 1  in the direction of the positive z-axis to represent the vector v = v1, v2, v3  
as v = v1i + v2j + v3k. 

Angle between two nonzero vectors in space  The angle , 0    , between the 
two nonzero vectors’ respective standard position vectors. 

Parallel vectors in space  Two nonzero vectors u and v such that there is some scalar 
c where u = cv. 
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The scalar multiple of the real number c and u = u1, u2, u3  is  

cu =            cu1, cu2, cu3            . 

 

The dot product of u = u1, u2, u3  and v = v1, v2, v3  is 

u  v =         u1v1 + u2v2 + u3v3 

 

If  is the angle between two nonzero vectors u and v, then 

          cos  = (u  v)/(||u|| ||v||)                . 

 

If the dot product of two nonzero vectors is zero, then the angle 

between the vectors is          90           . Such vectors are called  

          orthogonal          . 

 

Example 1: Find the dot product of the vectors  1, 4,  2  

and 0,  1, 5 . 

  14 
 

 

II.  Parallel Vectors  (Pages 783 784) 

 

Example 2: Determine whether the vectors 6, 1,  3  and            

 2,  1/3, 1  are parallel. 

 Yes, they are parallel. 
 

To use vectors to determine whether three points P, Q, and R in 

space are collinear,               determine whether the vectors PQ 

and PR are parallel                                                                   . 

 

 

III.  Applications of Vectors in Space  (Page 785) 
 

Describe a real-life application of vectors in space. 

 
Answers will vary. 

 

 
 

 

 

 
 

 

What you should learn 

How to determine 
whether vectors in space 

are parallel 

What you should learn 

How to use vectors in 

space to solve real-life 

problems 

Homework Assignment 

 

Page(s) 
 

Exercises 


