
MTH 277, Homework #11, Spring 2025  Name _____________________________________________ 
 
Instructions: Write your work up neatly and attach to this page.  Record your final answers (only) 
directly on this page if they are short; if too long indicate which page of the work the answer is on and 
mark it clearly.  Use exact values unless specifically asked to round. 
 

1. Find the mass and center of mass of the lamina bounded by the graphs of the equations for the 
given density.  Some of the integrals may be easier in polar coordinates. 
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2. Find the mass of the volume with the given density and bounded by the given surfaces. 

a. 𝑧 = 4 − 𝑥, 𝑥 = 0, 𝑥 = 4, 𝑦 = 0, 𝑦 = 4, 𝑧 = 0, 𝜌(𝑥, 𝑦, 𝑧) = 𝑘𝑦 

b. 𝑧 =
1

𝑦2+1
, 𝑧 = 0, 𝑥 = −2, 𝑥 = 2, 𝑦 = 0, 𝑦 = 1, 𝜌(𝑥, 𝑦, 𝑧) = 𝑘𝑧 

 

3. The value of the integral 
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=   is required in the development of the normal 

probability density. A) use polar coordinates to evaluate the improper integral  
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    .  B) Use that information to determine I. 

 

4. The average value of a function over a solid is given by
1
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  where V is the 

volume of the region 𝑄.  Find the average value for: 

a.  
2( , , ) 4f x y z z= +  over the cube in the first octant bounded by the coordinate planes, and 

the planes 𝑥 = 1, 𝑦 = 1 and 𝑧 = 1. 

b. ( , , )f x y z x y= +  over the solid bounded by the sphere 2 2 2 2x y z+ + =  

c. 𝑓(𝑥, 𝑦, 𝑧) = 3𝑥 + 2𝑦 − 𝑧 + 10 over the solid bounded by the coordinate planes, 
𝑧 = 9 − 𝑥2, 𝑦 = 𝑥. 

 
5. The joint density function for a pair of random variables is given by the functions below.  Find 

the value of 𝐶 in each case, and then use it to find the indicated probabilities. 

a. 𝑓(𝑥, 𝑦) = {
𝐶𝑥(1 + 𝑦), 0 ≤ 𝑥 ≤ 1,   0 ≤ 𝑦 ≤ 2
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b. 𝑓(𝑥, 𝑦) = {𝐶𝑒
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, 𝑥 ≥ 0,   𝑦 ≥ 0
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, 𝑃(𝑌 ≥ 1), 𝑃(𝑋 ≤ 2, 𝑌 ≤ 4) 

 
 
 
 


