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Norm of a Vector 
The length of a vector 𝒗 is denoted by |𝒗| , which is read as the norm of 𝒗, the 
length of 𝒗, or the magnitude of 𝒗.

The norm of a vector (𝑣1, 𝑣2) in 𝑅2 is

Similarly, for a vector (𝑣1, 𝑣2, 𝑣3) in 𝑅3 



Examples: 

Evaluate the given expression with   𝒖 = 2, −2, 3 , 𝒗 = 1, −3, 4 , 𝒘 = (3, 6, −4).



Unit Vectors 

A vector of norm 1 is called a unit vector. If 𝑣 is any nonzero vector in 𝑅𝑛, then

Example: Normalizing a Vector



The Standard Unit Vectors

The unit vectors in the positive directions of the coordinate axes are called the 
standard unit vectors. In 𝑅2 these vectors are denoted by





Distance in 𝑹𝒏 

If 𝑃1(𝑥1, 𝑦1) and 𝑃2 (𝑥2, 𝑦2) are points in 𝑅2

Similarly, the distance between the points 𝑃1(𝑥1, 𝑦1, 𝑧1) and 𝑃2 (𝑥2, 𝑦2, 𝑧2) 

in 3-space is



Example: If 



Dot Product

We define the angle between u and v to be the angle 𝜃 determined by u and v that satisfies 
the inequalities 0 ≤  𝜃 ≤  𝜋



The notion of “angle” between nonzero vectors u and v is given below 



Algebraic Properties



Examples: 



Cross Product



Example: Cross Products of the Standard Unit Vectors

Show the following results 



Scalar triple product

Example: 



Exercises: Let u = (3, 2,−1), v = (0, 2,−3), and w = (2, 6, 7). 

Compute the indicated vectors



Exercises

 Compute the scalar triple product 𝒖 ・ (𝒗 ×  𝒘)

1. 

2.

3.

4. 
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