Vectors (continued)
Objectives for this lesson:  

· To find the magnitude of vectors in 2 and 3 dimensions and direction of a vector in 2 dimensions;

· To find a unit vector in a given direction.

Magnitude of vectors:

The magnitude of a vector is the vector’s length.

The magnitude of a vector 
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 or AB.  Likewise the magnitude of a vector 
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Example:  Find the magnitude of the vector 
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Solution: We can find the length of this vector using Pythagoras’ theorem:
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In general, the magnitude of the vector 
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Question:  Find the magnitude of the vector 
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, giving your answer in surd form.

We can find the magnitude of a vector in 3 dimensions by using the 3 dimensional version of Pythagoras’ theorem:
The magnitude of the vector 
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Example:  Find the magnitude of the vector 3i – 2j + k.

Solution:  Recall that 3i – 2j + k is another way of writing the vector 
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.  The magnitude of this is:  
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Question:  Find the magnitude of the vector i – j + 2k.
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Vector problem:

Prove that the triangle with vertices A(2, 5, 3), B(5, 1, 8) and C(12, 0, 8) is isosceles.
Solution:
To prove a triangle is isosceles you need to show that two of its sides are equal in length.

So we need to find the length of all the sides of the triangle.  This can be done by finding the magnitude of the vectors 
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Likewise
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There are 2 sides with the same length, so the triangle is isosceles.

Direction of 2 dimensional vectors
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The direction of a vector in 2 dimensions is the angle that the vector makes with the horizontal (measured anticlockwise).

Vectors pointing downwards can also be thought of as having negative directional angles:
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Example:  Find the direction of the vector 
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Solution:  

We first find the angle θ using trigonometry:
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  i.e.  θ = 59.0°.

So the direction of the vector is -59.0°  (or -59 + 360 = 301°).

[image: image52.wmf]2

5

q

 

direction of vector


Question:  Find the direction of the vector 
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Solution:

First find angle θ using trigonometry:
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i.e.  θ =

So the direction of the vector is 180 -          =  

Example:

The vector p has magnitude 12 units and is inclined at an angle of 290° to the x-axis.  Express p as a column vector.
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Solution:

Always remember to draw a sketch first!
So
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Therefore the vector is 
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Question:

The vector q has magnitude 5 and is inclined at an angle of 130° to the x-axis.  Express q as a column vector.

Unit vectors

A vector which has magnitude 1 (i.e. unit length) is called a unit vector.

To find a unit vector 
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 in the direction of a vector p, you divide p by its length: 
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Example:

Find a unit vector in the direction of the vector 
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Solution:

First find the magnitude of the vector:  
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To get a unit vector you divide by its length.

So, a unit vector in the direction of 
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Example 2:  Find a unit vector in the direction of 
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Solution:  The magnitude of the vector is 
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So a unit vector in the direction of 
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Question:  Find a unit vector in the direction of the vector 
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Solution:

Example:  Find a vector of length 20 parallel to the vector 
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Solution:  First we find the magnitude of this vector: 
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So a unit vector parallel to 
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Therefore a vector of length 20 parallel to 
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Now try these questions …  pages 362-363 Question 1b, h, i, j, l;   2 a,c,e;    3;  5;  6;  7;  8.
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Note how we can write the magnitude of the vector
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