6.3 – Multiplication of a Vector by a Scalar

Multiplying vector a by a different values of k can affect the direction and the magnitude of the vector, depending on the value of k that are chosen.

Example:  A runner is jogging due east at 10 km/h.  The runner’s velocity is represented by v. 

a)  Draw the vectors   -v (notice the k in this question is -1),  3/2v and -1/2 v  and give an interpretation for each.

Multiplication of a Vector by a Scalar – refer to page 294 for assistance if needed

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

· For k>0, then ka  is in the ___________ direction as a with magnitude __________.

· For 0<k<1, the vector is s____________ and in the _________ direction.

· For k>1, the vector is l_________ and in the _______ direction.

· For k<0, then ka  is in the ___________ direction as a with magnitude __________.

· For -1<k<0, the vector is s____________ and in the _________ direction.

· For k<-1, the vector is l_________ and in the _______ direction.

Create an example of scalar multiplication for the 4 types of k that are possible.

	k
	Algebraic Representation of Example
	Geometric Representation of Example

	0<k<1


	
	

	k>1


	
	

	-1<k<0


	
	

	k<-1


	
	

	k=1
	
	

	k= -1
	
	

	k= 0
	
	


Collinear Vectors -   When two vectors are parallel or lie on the same straight line, these vectors are described as collinear.  They are described as collinear because they can be _____________________ so that they lie on the same straight _________.  Vectors that are not collinear are not _______________.  The words  ___________ and ______________ are used interchangeably when discussing vectors.

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

Example:   The vectors x and y are unit vectors (vectors with magnitude 1)  that make an angle of 40˚ with each other.

a) Calculate the value of │3x - y│by first drawing a sketch of x and y and then 3x – y.
b) Determine the direction of 3x – y.  (you will have to use the sine law since you have opposite angles and side lengths)

Example:  An airplane is flying in the direction S20˚W at an airspeed of 340km/h.  The velocity vector of this airplane is represented by v.

a) Draw a sketch of -1/2v and state the direction of this vector

b) For the vector 5/2v, state its direction and magnitude.

HOW TO FIND A UNIT VECTOR (vector of length 1) IN THE SAME DIRECTION AS VECTOR x.

1. Find the magnitude, │x│ of vector x.  

2. Multiply vector x by the scalar 1/│x│

Example: Find the unit vector in the same direction as u.
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Step 1:  Find the magnitude of u.

Step 2:  Multiply vector u by the scalar 1/│u│ (this should give you vector w)

Example:  Given that │x│= 5, │y│=6 and that the angle between x and y is 140 degrees.  Determine the unit vector in the same direction as x +y.

Step 1:  Sketch x , y and x+ y.  

Step 2: Determine │x + y│using cosine law

Step 3:  Multiply x+ y by the scalar 1/│x + y│
