Vectors:  C4
· Vectors are used to specify direction.  

· The vector joining two points A and B is written 
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· They are sometimes also used to give the location of a point.  Such vectors are called position vectors and are measured in reference to some origin O.
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Example:  

· The position vector of L is 
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 = a.
· The position vector of M is 
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a + b.

· The position vector of N is …

· The vector 
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 is 





· X is the mid-point of the line MN.
The position vector of X is:  
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  (as 
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· A point Y is such that 
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 = 4b + a.  

Explain why O, X and Y lie on a straight line.
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Question: ABCDEF is a regular hexagon.  The vectors p and q are as shown in the diagram.  

a)  Find in terms of p and q

(i)  
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(ii)  
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(iii)  
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b)  What can be deduced from part a) about

(i)  
AC and FD


(ii)  
FC and AB?


a)
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b)  
AC and FD are …


FC and AB are …
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More information about position vectors

The position vector, 
[image: image14.wmf]OA
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 of a point A relative to an origin O, is sometimes 
written a.

If A and B are points with position vectors a and b, then 
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Example:

C is the point on the line AB such that AC : CB = 4 : 3.  Express c in terms of a and b.
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Solution:

As C divides the line AB in the ratio 4 : 3, C must lie 
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 of the way along line AB.
So 
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      = 
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Question:  OACB is a parallelogram.  
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The point M lies one quarter of the way along OA and N lies three-quarters of the way along AC.

a)  Find, in terms of a and b

(i)
the position vector of M

(ii) the vector 
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(iii)
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(iv) the position vector of N

(v) 
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(vi) 
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b)  What can you deduce about OC and MN from the answers to part a)?

Vectors and Coordinates

Vector questions in C4 nearly always relate to coordinates in 2-dimensional or 3-dimensional space.

2-dimensional coordinates and vectors
The column vector 
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 represents the movement a units in the x-direction and b units in the y-direction.  

The vector 
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 is given its own symbol, 
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.  So i is a vector of length one unit in the x direction.
The vector 
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 is denoted 
[image: image30.wmf]j

.  So 
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 is a vector of length one unit in the y direction.
Using this notation, the vector 
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 can alternatively be written as ai + bj.

Example:

If A is the point (3, 4) and B is the point (1 -2), find the vector 
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.

Solution:  The position vector of A is a = 
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.  The position vector of B is b = 
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Using the result that 
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 = b – a, we get 
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Example 2:  If D is the point (-4, 5) and 
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= 
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, find the coordinates of C.

Solution:  Substituting into the result that 
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 = d – c, we get:
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       i.e.  c =                

3-dimensional coordinates and vectors
The column vector 
[image: image42.wmf]a

b

c

æö

ç÷

ç÷

èø

 represents the movement a units in the x-direction, b units in the y-direction and c units in the z-direction.  

The vector 
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 is given its own symbol, 
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.  So i is a vector of length one unit in the x direction.

The vector 
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 is denoted 
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.  So 
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 is a vector of length one unit in the y direction.

Likewise, the vector 
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 is called k and is a unit vector in the z-direction.

Using this notation, the vector 
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 can alternatively be written as ai + bj + ck.

Example 1:  Prove that the points A(2, -1, 3), B(6, 7, -1) and C(-4, -13, 9) are collinear (i.e. lie on a straight line).

Solution:  One way to prove this is to find the vectors 
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 and 
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 and show that they are parallel.
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 = b – a = 
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Likewise
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Since 
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 = -1.5
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, the vectors 
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 and 
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 are parallel.  Therefore A, B and C are collinear.
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Example 2:  If 
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, work out 
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Solution:

Notice that 
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 and that 
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So 
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Now try Q8 on page 368  and  Q 9-15 on page 362.
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