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Problem #18(c) 
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Verify that  

First, find cross product:
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Now, use definition of divergence:
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e cross product expression given above
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Now use the product term for each of the six terms, which gives us the following twe
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Since we have to show that this equals , collect terms that multiply , a
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Now, recall that , ,x y z
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This makes it clear that the expression we found above can be written as:
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This completes the derivation
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Problem #19(b) 
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Verify that  

First, expand the left-hand side
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 six terms, which gives us the following twelve terms:
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Now let's collect all terms proportional to , and break this vector apart
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Let's factor out  in the first vector field:
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Problem  #27 
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2Consider a harmonic function :   0

( ) Show that 0

Since this is a flux of the vector field  across a closed surface, we can apply the divergence theorem:
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( ) Now show that 

Once again, the left-hand side is a flux across a closed surface
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Problem #28 
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We are asked to calculate ,
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Now, since  on the surface of the sphere, we obtain (recall that S=1/8 of the sphere which is in 1st octant)  
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Problem #30 
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As shown in class, application of divergence theorem to vector field = yields the Green's first identity:
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We obtained an equality known as the second Green's identity
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