
6.3 Multiplication of a Vector by a Scalar 

For the vector 𝑘𝑎⃗, where k is a scalar and 𝑎⃗ is a nonzero vector: 

 If k > 0, then k𝑎⃗ is in the same direction as 𝑎⃗ with a magnitude of 𝑘|𝑎⃗|. 

 If k < 0, then k𝑎⃗ is in the opposite direction as 𝑎⃗ with a magnitude of 𝑘|𝑎⃗|. 

 For all k values on the interval (-1, 1), the vector is shortened.   

Example 1:  An airplane is heading due north at 1000 km/h.  The airplane’s velocity is represented by 𝑣⃗.  

Draw the vectors −𝑣⃗, (−1/2)𝑣⃗, and (1/2)𝑣⃗ and give an interpretation for each. 

 

 

 

 

 

 

 

 

Collinear Vectors 

Two vectors 𝑢⃑  and 𝑣  are collinear if and only if it is possible to find a nonzero scalar k such that 𝑢⃗⃑ = 𝑘𝑣⃗. 

Collinear Vectors are parallel or lie on the same straight line 

Example 2:  The vectors 𝑥⃗ and 𝑦⃗ are unit vectors (they have a magnitude of 1) and make an angle of 30o 

with each other. 

a) Calculate the value of |2𝑥⃗ − 𝑦⃗|. 



b) Determine the direction of 2𝑥⃗ − 𝑦⃗ . 

 

 

 

 

 

 

 

 

 

Example 3:  An airplane is flying in the direction N30oE (or 030o) at an airspeed of 240 km/h.  The 

velocity vector for this airplane is represented by 𝑣⃗. 

a) Draw a sketch of (-1/3) 𝑣⃗ and state the direction of this vector. 

b) For the vector (3/2) 𝑣⃗, state its direction and magnitude. 

 

 

 

 

 

Example 4:  Given that |𝑢⃗⃑| = 4 and |𝑣⃗| = 5 and the angle between 𝑢⃗⃑ and 𝑣⃗ is 120o, determine the unit 

vector in the same direction as 𝑢⃗⃑ + 𝑣⃗. 

 

 

 


