SO 513 Assignment 1
(45 pts)



Name: ____________________________
__________________________________

____________________________
__________________________________





1.  (5 pts) Is it appropriate to apply the continuum hypothesis at length scales of 
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Explain your answer.

2. (5 pts) Given the vector 
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, find the strain rate tensor, 
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 and the rotation tensor, 
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3. (5pts) – Is the above vector expressed along the principle axes?  Explain your answer.
Work the following problems from Kundu, Cohen, and Dowling (5th edition):  
2.1 (4 pts each)  For three spatial dimensions, rewrite the following expressions in index notation and evaluate or simplify them using the values or parameters given, and the definitions of 
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 and 
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 whenever possible.  In parts b) through e), x is the position vector, with components xi.  

a.  
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, where 
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= (1, 4, 17) and c = (-4, -3, 1)

b.  
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, where u = a vector with components ui.

c.  
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 and h is a constant vector with components hi.

d.  
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, where 
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 is a constant vector with components 
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2.2 (5 pts)  Using Cartesian coordinates where the position vector is 
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 and the fluid velocity vector is 
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, write out the three components of the vector 
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, using index notation.
2.3 (5 pts)  Using index notation, show that 
[image: image21.wmf](

)

(

)

(

)

´´=××

abcacb-abc

.  [Hint:  Call 
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.  Using (2.19), show that 
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