Vectors
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Vectors on grids:
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*   The vector 
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 represents a line going 4 units to the right 

and 3 units up.
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*   The length of a vector (sometimes called the magnitude) can be found using pythagoras’ thm.  For example, the length of the above vector is 5.

*   
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 is a vector 2 units to the left and 4 units down. Its length is
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 = 4.47 (to 2 dp).
*   Vectors can be added, subtracted and multiplied by a scalar (number):

e.g. 

[image: image4.wmf]235

422

æöæöæö

+=

ç÷ç÷ç÷

--

èøèøèø

;


[image: image5.wmf]314

761

-

æöæöæö

-=

ç÷ç÷ç÷

èøèøèø




[image: image6.wmf]312

4

28

æöæö

=

ç÷ç÷

èøèø

.

*   The notation 
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 (or AB) represents the vector needed to go from point A to point B.  For example, if A is (4, 5) and B is (7, 2) then 
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 (this can be found by subtracting A’s coordinates from B’s).

Worked Examination Question  [June 1998 Paper 6]
A is the point (2, 3) and B is the point (-2, 0).

a) Find 
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 as a column vector.



C is the point such that 
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b) Write down the coordinates of the point C.



X is the mid-point of AB.  O is the origin.

c) Find 
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 as a column vector.

Solution:

a)  To get from A to B, we move 4 units left and 3 units down.  So 
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b)  Since 
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, we know that to move from B to C we move 4 units right and 9 units up.  B is the point (-2, 0) so C is the point (2 , 9).

c)  A is the point (2, 3) and B is (-2, 0)

Since X is the mid-point of AB, we find the coordinates of X  by finding the average of the two x-coordinates and the average of the two y-coordinates.
So X is the point 
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Worked Examination question  (November 1999 Paper 6)
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a)  Write down as a column vector …  2p + q    and    p – 2q.

A is the point (15, 15) and O is the point (0, 0).  The vector 
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 can be written in the form cp + dq, where c and d are scalars.

b) Using part (a), or otherwise, find the values of c and d.

Solution:

a)   
2p + q = 
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p – 2q = 
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b)  
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So we need to find values c and d such that  
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Reading across the top line: 

15 = 2c + d
(1)
Reading across the bottom line:
15 = c – 2d
(2)
We can solve these simultaneous equations by multiplying the top equation by 2:





30 = 4c + 2d





15 = c – 2d
Adding these equations gives

45 = 5c
So




c = 9

Therefore  from equation (1):

15 = 18 + d
So




d = -3


Examination Question 1  (June 1999 Paper 5)

A is the point (0, 4).  
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a)  Find the coordinates of B.

C is the point (3, 4).  BD is a diagonal of the parallelogram ABCD.
b)  Express 
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 as a column vector.

c)  
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.  Calculate the length of AE.



Examination Question 2  (June 2001 Paper 5)

A is the point (2, 3) and B is the point (-2, 0).

a) i)  
Write 
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 as a column vector.

    ii) 
Find the length of the vector 
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.

D is the point such that 
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 is parallel to 
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 and the length of 
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 is equal to the length of 
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.  O is the point (0, 0).

b)
Find 
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 as a column vector.

C is the point such that ABCD is a rhombus. AC is a diagonal of the rhombus.

c)
Find the coordinates of C.

Vector Geometry
Example: 






Solution

a) To find an expression for 
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 we look for a route that takes us from D to C.
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(the vector 
[image: image33.wmf]AC

uuur

 goes in the opposite direction to vector b and so is negative)
b) Likewise, 
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   (the vector 
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 goes in the opposite direction to vector c and so is negative)
c)  
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Note: The position vector of a point, is the vector from the origin to that point.  So the position vector of A is the vector 
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.  If A is the point (a, b) then the position vector of A is 
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Worked Examination Question (June 2000 Paper 5):






a) Find 
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 in terms of a and b.

b) X is the mid-point of MN.  Find, in terms of a and b, the vector 
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a) 
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(
[image: image42.wmf]PM

uuuur

 is half of the vector 
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, i.e. a).
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(
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 is half of 
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)
b)   Using the answers to (a) we see that:

          
[image: image47.wmf]11

22

1

2

1

2

(2)

2

OXOMMN

=+=++-

=++-

=+

baab

baab

ab

uuuruuuuruuuur


Further examination question  (June 1997 Paper 5)














(a)
Write down, in terms of a and b, the vectors


(i) 
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(ii) 
[image: image49.wmf]PR

uuur


(iii) 
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.
(b)
Write down one geometrical fact about QT and RS that could be deduced from your answers to (a).

Using the information in the diagram, find in terms of a, b and c:


a)  � EMBED Equation.3  ���


b)  � EMBED Equation.3  ���


c)  � EMBED Equation.3  ���





OPQR is a trapezium.  PQ is parallel to OR.


� EMBED Equation.3  ���.


M is the mid-point of PQ 


N is the mid-point of OR.





S





Q is the mid-point of the side PR and T is the mid-point of the side PS of triangle PRS.


� EMBED Equation.3  ���
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