
6.7 Operations with Vectors in R3 

Similar to R2, we use unit vectors 𝑖⃗ , 𝑗 , and now 𝑘⃗⃗⃗   along the positive z-axis to describe position. 

Using the same reasoning as in R2, we can re-write 𝑂𝑃 ⃗⃗ ⃗⃗ ⃗⃗  = (a, b, c) as 𝑂𝑃 ⃗⃗ ⃗⃗ ⃗⃗  = a𝑖  ⃗+ b𝑗 ⃗⃗ + c𝑘⃗ .  

1. Write each of the vectors 𝑂𝑃⃗⃗⃗⃗  ⃗ = (2, 1, -3), 𝑂𝑄⃗⃗⃗⃗⃗⃗  ⃗ = (-3, 1, -5), 𝑂𝑅⃗⃗ ⃗⃗ ⃗⃗   = (0, -2, 0), and 𝑂𝑆⃗⃗⃗⃗  ⃗ = (3, 0, 0) using the 

standard unit vectors. 

 

 

 

2. Express each of the following vectors in component form: 𝑂𝑃⃗⃗⃗⃗  ⃗ = 𝑖⃗  – 2𝑗  – 𝑘,⃗⃗⃗   𝑂𝑆⃗⃗⃗⃗  ⃗ = 3𝑘⃗ , 𝑂𝑀⃗⃗⃗⃗ ⃗⃗  = 2𝑖  ⃗– 6𝑘⃗ , and 

𝑂𝑁⃗⃗⃗⃗⃗⃗  = 𝑖  – 𝑗 ⃗⃗ – 7𝑘⃗ . 

 

 

 

Example 1: Given 𝑎  = -𝑖  + 2𝑗  + 𝑘⃗ , 𝑏⃗ = 2𝑗  – 3𝑘⃗ , and 𝑐  = 𝑖  ⃗– 3𝑗  + 2𝑘⃗ , determine each of the following: 

a) 2𝑎 ⃗⃗⃗  – 𝑏⃗  + 𝑐     (use standard unit vectors) 

 

 

 

 

 

 

b) 𝑎  + 𝑏⃗  + 𝑐  (use components) 

 

 

 



Position Vectors and Magnitude in R3 

If A (x1, y1, z1) and B(x2, y2, z2) are two points, then the vector 𝐴𝐵⃗⃗⃗⃗  ⃗= (x2 – x1, y2 – y1, z2 – z1) = (a, b, c) is 

equivalent to the related position vector, 𝑂𝑃⃗⃗⃗⃗  ⃗, and  

|𝐴𝐵⃗⃗⃗⃗  ⃗| =  |𝑂𝑃⃗⃗ ⃗⃗  ⃗| =  √𝑎2 + 𝑏2 + 𝑐2 = √(𝑥2 − 𝑥1)
2 + (𝑦2 − 𝑦1)

2 + (𝑧2 − 𝑧1)
2 

 

Example 2: If A (7, -11, 13) and B (4, -7, 25) are two points in R3, determine each of the following: 

a) |𝑂𝐴⃗⃗ ⃗⃗  ⃗|       b) |𝑂𝐵⃗⃗ ⃗⃗  ⃗|    

 

 

 

 

 

 

c) 𝐴𝐵⃗⃗⃗⃗  ⃗       d) |𝐴𝐵|⃗⃗⃗⃗⃗⃗ ⃗⃗  ⃗ 

 

 

 


