Assignment #2 (35 pts) 



Names:
___________________________
________________________________



___________________________
________________________________
1. Consider the general two dimensional vectors, 
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which have a dot product of


[image: image3.wmf]y

y

x

x

b

a

b

a

B

A

+

=

×

.






(2)
If we rotate the coordinate system (CS) clockwise by 30 degrees, we will obtain a new set of coordinates for each of the vectors.
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a.  (10 pts) Find the Dot Product of 
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 and 
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.  The components of 
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 are given in equations (3) above.
b. (4 pts)  How does your answer in (a) compare to the result in equation (2) above?
2.  The triple cross product identity is expressed as
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(4)
When dealing with rotating frames, such as the earth, the following term comes up when calculating the acceleration:
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where 
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 is the angular rotation with units of 
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 and 
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 is a position vector from the center to the surface of the earth with units of m.

2 (a) (3 pts) Use the triple cross product identity on 
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2 (b) (3 pts) what are the units of the expression 
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2 (c) (3 pts) –  Without loss of generality we can assume that 
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 and that the rotation axis is in the 
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.  Use this information to evaluate the expression you found in question 2a.  
3.  Dot and cross-products.  
a) (6 pts)     Find the result of 
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if the coplanar angle between two non-zero vectors, 
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 and 
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, is 90°.  Show your work.
b) (6 pts)   Find the result of 
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if the coplanar angle between two non-zero vectors, 
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 and 
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, is 0°.  
c) (3 pts)  Find the result of 
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 if the coplanar angle between two non-zero vectors, 
[image: image27.wmf]A

 and 
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, is 90°.  
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