Chapter 6.2 – Vector Addition

Read the scenario on page 282.

	The Parallelogram Law for Adding Two Vectors

See diagram in box on page 283

To determine the sum of the two vectors, 
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 and 
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, complete the parallelogram formed by these two vectors when placed tail to tail.  Their sum is the vector 
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, the diagonal of the constructed parallelogram,
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The vector 
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 is called the resultant of the two vectors.  The resultant vector is sometimes symbolized 
[image: image6.wmf].
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	Although not obviously relevant now, an important property of parallelograms generally is that the diagonals of a parallelogram bisect each other.  (File that away for later!)
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Notice from the above diagram that 
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.  In other words, the magnitude of the sum 
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 is less than or equal to the combined magnitudes of 
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 and 
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.  The magnitude of 
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 is equal to the sum of the magnitudes of 
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 and 
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only when these three vectors lie in the same direction.








            (see diagram at top of page 284).

Example 1 – Selecting a strategy to determine the magnitude of a resultant vector.
Given vectors 
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 and 
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, such that the angle between the two vectors is 
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Determine 
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	In 
[image: image19.wmf]ABC

D

, 

· 
[image: image20.wmf]C

C

B

B

A

A

sin

sin

sin

=

=


· 
[image: image21.wmf]A

bc

c

b

a

cos

2

2

2

2

-

+

=


· 
[image: image22.wmf]B

ac

c

a

b

cos

2

2

2

2

-

+

=


· 
[image: image23.wmf]C

ab

b

a

c

cos

2

2

2

2

-

+

=





	Triangle Law of Addition:

(Draw the diagram at the top of p. 285)

In the diagram, the sum of the vectors 
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 and 
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, 
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, is found by translating the tail of vector 
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 to the head of vector 
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.  This could also have been done by translating 
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 so that its tail was at the head of 
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.  In either case, the sum of the vectors 
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 and 
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 is 
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A way of thinking about the sum of two vectors is to imagine that, if you start at point A and walk to pint B and then to C, you end up in the exact location as if you walked directly from point A to C.  Thus, 
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The Zero Vector
An observation that come directly from the triangle law of addition is that when two opposite vectors are added, the resultant is the zero vector.  This means that the combined effect of a vector and its opposite is the zero vector.  In symbols, 
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  The zero vector has a magnitude of 0, i.e., 
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 and no defined direction.
Example 2 from page 285:  Suppose you are given the vectors 
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, 
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 and 
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 as shown below.  Using these three vectors, sketch 
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	The Difference of Two Vectors 
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 from page 286
In the diagram above, the difference between vectors 
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 and 
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 is found by adding the opposite vector 
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 to 
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Example 3 from page 287
In the rectangular box shown below, 
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Example 4 from page 287
An airplane heads due south at a speed of 300 km/h and meets a wind from the west at 100 km/h.  What is the resultant velocity of the airplane (relative to the ground)?
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