Math 254, Homework #5, Spring 2011	Name _______________________________________________

Instructions: Write your work up neatly and attach to this page.  Record your final answers (only) directly on this page.  Use exact values unless specifically asked to round.

1. Evaluate the integral.  Sketch or describe the region.
a. 

b. 

c. 

d. 



2. Set up an integral to find the volume of the sold.  Write an integral in each of the six orders of integration (the other five orders where one is given).  In some orders, you may need to split up the integral into pieces.
a. 

The solid bounded by  and . 
b. 

The solid that is the common interior below the sphere  and above the paraboloid .
c. 

d. 

e. 


3. 
The average value of a function over a solid is given by  where V is the volume of the region Q.  Find the average value for:
a. 
  over the cube in the first octant bounded by the coordinate planes, and the planes x=1,y=1 and z=1.
b. 

 over the solid bounded by the sphere 


4. Evaluate the triple integrals in cylindrical and spherical coordinates.  If the integral is given in rectangular coordinates, convert to both cylindrical and spherical and then evaluate the simplest one.  Describe or sketch the region

 a. 

b.  

c. 

d. 

e. 


5. Find the volume of the solid using a triple integral and either cylindrical or spherical coordinates.
a. 

The solid inside  and outside .
b. The volume of the cone with height h and radius a.
c. 
The torus given by .
d. 

The volume of the 4-dimensional hypersphere  by evaluating .  [Hint: after the first integral, convert to spherical coordinates.)

6. 
[bookmark: _GoBack]Find the Jacobian  for the indicated change of variables.
a. 

b. 

c. 

d. 


7. Use a change of variables to find the volume of the solid region lying below the surface z=f(x,y) and above the plane region R.
a. 
 ; R: bounded by the square with vertices (π,0), (3π/2,π/2), (π,π), (π/2,π/2)
b. 
 ; R: bounded by the parallelogram with vertices (0,0), (-2,3), (2,5), (4,2)
c. 

; R: bounded by the graphs of  [Hint: let x=u and y=v/u.]
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