FP3:  Vectors
Starter activity:  Recap of C4 Vectors – Vector equation of a line

EXAMPLE:  

a) Find the equation of the line through the point (2, 4, 5) in the direction -2i + 3j + 8k.

b) Find p and q so that the point (p, 10, q) lies on this line.

Solution:

[image: image1.wmf]t

æöæö

ç÷ç÷

=+

ç÷ç÷

èøèø

r

[image: image26.wmf]O

T

A

b

a

a)  The equation is 
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b)  If (p, 10, q) lines on the line, then there is a value of t for which 




[image: image2.wmf]10

p

t

q

æöæöæö

ç÷ç÷ç÷

+=

ç÷ç÷ç÷

èøèøèø

.

Using the middle line of these vectors:



So t = 

From the top line:

From the bottom line:

Cartesian equation of a line (FP3)

The vector equation 
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 can be written as a Cartesian equation by eliminating the parameter t.
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So  t = 

Therefore the Cartesian equation of the line through the point (2, 4, 5) in the direction -2i + 3j + 8k is

In general, the Cartesian equation of the line which passes through the point (a, b, c) in the direction 
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 Example:  Find the Cartesian equation of the line PQ, where P is (2, 1, 7) and Q is (3, 8, 4).
Solution:  The direction of the line is:

The line passes through the point (      ,       ,        ).

So the equation is:

Example:  For the line through (4, 7, -1) in the direction 2i – 3j – 5k, find:

a) its vector equation;
b) its Cartesian equation.

Solution:  

a)  The vector equation is 
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b)  The Cartesian equation is







or

Example:  Find the vector equation of the line
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Solution:  Get the equation in the form 
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Therefore the vector equation of the line is:
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Example:  Find the angle between the two lines
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Solution:  We need to find the angle between the two direction vectors.

The formula for finding the angle between two vectors is 
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(from C4).
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So:


Note:  The angle between two lines can always be given as an acute angle.

Resolving a vector
The vector a comprises two parts – one in the direction of a vector b and the other perpendicular to the direction of b.

The resolved part of vector a in the direction of vector b is defined as the magnitude (or length) of OT.

Since
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then
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So, the resolved part of vector a in the direction of vector b is 
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Example:  Find the resolved part of the vector 2i – 3j + 6k in the direction of 3i + j – 7k.

Solution:  Let 
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a.b = 
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So the resolved part of a in direction b is

Position vector of a general point on the line.





Position vector of any point on line.





Direction.
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