Mat 241 Chapter 16 exam B 
Fall, 2011




Name ___________________________

Directions: Show all work for each question and make sure your answers are clearly identified. You may use the back side of pages if needed.

#1. (5 pts) Use the Divergence Theorem to calculate the surface integral 
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  with the given vector field 
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on the extremely uncool surface of the bounded solid created by the functions:
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Assume outward pointing orientation.
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#2.  (page 1108 #37) Suppose we wish to compute the work done on a particle as it traverses the path shown in the figure. This requires a line integral. We could parameterize each section and use the formula 
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This would require a lot of work. If we are lucky, the field is a gradient field and is therefore independent of path (conservative). Use the vector field, 
[image: image7.wmf]F

uv

,  for questions A, B, and C. 
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A. (2 pts) Compute 
[image: image9.wmf]curlF

uv

 to show that 
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v

is a conservative vector field.

[image: image11.wmf](

)

(

)

(

)

(

)

(

)

233

233

332222

,,33,3,2

3332

3333330

=--+

¶¶¶

=

¶¶¶

--+

=---+---=

v

rrr

ur

rrrr

Fxyzxyzyxzxxyz

ijk

curlF

xyz

xyzyxzxxyz

xxixyxyjxzxzk


B. (2pts) Find a potential function,
[image: image12.wmf]f

, such that 
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C.(2pts) Compute the work using your result from part B and the fundamental theorem of line integrals: 
[image: image15.wmf](

)

(

)

(

)

(

)

  where  is a potential function.
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  where  is a potential function.
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#3. (5pts) Use Stokes’ Theorem to evaluate 
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and C is the curve of intersection of the sphere 
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 and the plane 
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. C is oriented counterclockwise as viewed from the 
positive z – axis.
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Now, if you use the hemisphere as your “bounded surface” to integrate over it becomes a ridiculous integrand. In class I did one similar to stress that. So, use 
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. Then the normal is 
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.
Thus,
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#4. (5pts) If a surface, 
[image: image25.wmf],

S

 is given by a graph 
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)

,

zgxy

=

 we learned that the surface integral formula with upward orientation is given by:
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Find the flux through the surface given by 
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with vector field
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