MECHANICS

VECTORS as MAGNITUDE + DIRECTION
A vector can be represented by its components in the i and j directions.
Or it can be represented by a magnitude and direction. Angles will usually start at ‘East’ and be positive for anticlockwise and negative for clockwise angles. 
Example 1

A plane has velocity represented by -5i  + 12 j

Then the magnitude is:  ( ((-5)2 + 122)  = 13

The angle the plane makes with a horizontal line representing the surface of the earth is




180 – tan-1 
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  = 105.10


Example 2
A plane has velocity represented by 5i  - 12 j


Then the magnitude is:  ( (52 + (-12)2)  = 13

The angle the plane makes with a horizontal line representing the surface of the earth is




– tan-1 
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  = - 74.90


We can also split a vector given as a magnitude and direction into components

Example 3

A particle is moving at an elevation of 340 to the ground and has velocity 6 ms-1

using SohCahToa for the right angled triangle we get


so the vector components are: 6cos 34 i + 6 sin 34 j  =  5.16 i + 3.05 j
Example 4
A particle has a velocity of 8 ms-1 in a south west direction


using SohCahToa for the right angled triangle we get



so the vector components are: - 8cos 45 i  –  8 sin 45 j  =  - 6.08 i - 5.20 j
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