
Exam 2        Calc 3        10/24/2014

Each problem is worth 10 points.  For full credit provide complete justification for your answers. 

All integrals should be set up in terms of a single coordinate system, i.e., if you use cylindrical

your integral should involve no x or y, etc.

1. Approximate the volume under  and above the rectangle with vertices
1.5 1.525z x y= − −

(0,0), (4,0), (4,2), and (0,2) using a midpoint double Riemann sum with n = m = 2

subdivisions.

2. Set up an iterated integral for the volume below z = f(x, y) on the region R pictured below:



3. Set up an iterated integral for the volume below z = x2 + y2, above the region shown below.

4. Set up an iterated integral for the total mass of a plate with density D(x, y) = 7 above the
region shown below.



5. Show that the Jacobian for the conversion to polar coordinates is r.



6. The surface of an island is defined by the function  on the region where
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the function is not negative.  Set up an iterated integral for the volume of the portion of the

island which is above water.



7. Bunny is a calculus student at Enormous State University, and she’s having some trouble. 

Bunny says “Ohmygod, this Calc 3 stuff is soooo confusing!  Like, they keep saying you’ve

gotta do it one way, or the other way, and I just don’t get why.  I mean, like, is there ever a

shape for a double integral-thingy where you can’t set it up dx dy, no matter how bad you

want to?  Or is it just about what’s easiest?”

Explain clearly to Bunny what the correct answer to her question is, and why.



8. Evaluate the integral , where E is the region bounded by the
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spheres x2 + y2 + z2 = 36 and  x2 + y2 + z2 = 81.



9. Set up an iterated integral for the total mass of the solid in the first octant bounded by the

planes 2x – y = 2, x – 2y = –8, and z = x + 1, and having density D(x, y, z) = k z.



10. Find the center of mass of a solid cone (with constant density) having a base of radius r and

height h.

Extra Credit (5 points possible):

Find the volume of the region below both z = 9 – x2 – y2 and x + z = 2, and above the xy-plane.


