Section 6.3 – Multiplication of a Vector by a Scalar
Multiplying a vector 
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 by different values of the scalar k can affect the direction and magnitude of the vector, depending on the values of k that are chosen.

Example 1 – Reasoning about the meaning of scalar multiplication

An airplane is heading due north at 1000 km/h.  The airplane’s velocity is represented by the vector 
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, shown.  Draw the vectors 
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 and 
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 and give an interpretation for each.  (Scale: 1 cm is equivalent to 250 km/h)
	Multiplication of a Vector by a Scalar

For the vector 
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 where k is a scalar and 
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 is a nonzero vector:

1. If 
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 is in the same direction as 
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, with magnitude 
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  For 
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 two different possibilities will be considered and are illustrated as follows:
For 
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 the vector is shortened, and the direction stays the same.  If 
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 is as shown above, then 
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 is half the length of the original vector and in the same direction, i.e., 
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For 
[image: image17.wmf],

1

>

k

 the vector is lengthened, and the direction stays the same.  If 
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 is as shown above, then 
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 is one and a half times as long as 
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 and in the same direction, i.e., 
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2. If 
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 is in the opposite direction as 
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 with magnitude 
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.  Again, two situations will be considered for 
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      For 
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 the vector is shortened and changes to the opposite direction.  If      
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 is as shown above, then 
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 is half the length of the original vector 
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, but in   

       the opposite direction, i.e., 
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  in the situation where 
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       vector is lengthened and changes to the opposite direction.  If 
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 is as shown 

       above, then 
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 is one and a half times as long as 
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 but in the opposite 

             direction, i.e., 
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Collinear Vectors
When two vectors are parallel or lie on the same straight line, these vectors are described as being collinear.  The terms parallel and collinear can be used interchangeably.

· Two vectors 
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 and 
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 are collinear if and only if it is possible to find a nonzero scalar k such that 
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Example 2   The vectors 
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 and 
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 are unit vectors* that make an angle of 30º with each other.

a) Calculate the value of 
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b) Determine the direction of 
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Example 3  An airplane is flying in the direction 
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 at an airspeed of 240 km/h.  The velocity vector for this airplane is represented by 
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.

a) Draw a sketch of 
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, and state the direction of each of those two vectors.

b) For the vector 
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, state its direction and magnitude.

Example 4:  Given that 
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 and 
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 and the angle between 
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 and 
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 is 120º, determine the unit vector in the same direction as 
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* A unit vector is a vector with a magnitude of 1.  A unit vector in the same direction as � EMBED Equation.3  ��� is � EMBED Equation.3  ���.
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