
Math 005C Exam 3 

1. (6 pts) Evaluate. 

∫ ∫ 𝑦𝑒𝑥−𝑦
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2. (5 pts) A lamina occupies the part of the disk 𝑥2 + 𝑦2 ≤ 1 in the first quadrant. Using an 
appropriate coordinate system for the lamina, set up the integrals you would use to find 𝑥̅ 
(the 𝑥-coordinate of the center of mass) if the density at any point is proportional to its 
distance from the 𝑥-axis. Do not evaluate the integrals. 
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3. (9 pts) Evaluate ∬ (𝑥2 + 2𝑦) 𝑑𝐴 
𝐷 , where 𝐷 is bounded by 𝑦 = 𝑥, 𝑦 = 𝑥3, 𝑥 ≥ 0. Set up 

integrals using both orders of integration (𝑑𝑥 𝑑𝑦 and 𝑑𝑦 𝑑𝑥) and then compute either 
integral. 
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4. (11 pts total) Set up integrals as specified that give the volume enclosed by the cone  
𝑧 = √𝑥2 + 𝑦2 and the plane 𝑧 = 2.  
a) (3 pts) Triple integral, cylindrical coordinates.  
 
 
 
 
 
 

 
 
 
 
 
 
 
b) (4 pts) Double integral, rectangular coordinates with the order 𝑑𝑦 𝑑𝑥.  
 
 
 

 

 

 
 
 
 
 
c) (4 pts) Now actually compute the volume. 
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5. (9 pts) Evaluate ∭ 𝑒−(𝑥2+𝑦2+𝑧2)
3 2⁄

 𝑑𝑉 
𝐷 , given that 𝐷 is the portion of the sphere  

𝑥2 + 𝑦2 + 𝑧2 = 4 above Quadrants I and II of the 𝑥𝑦-plane. 
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6. (12 pts) Use the transformation 𝑢 = 𝑥 − 3𝑦, 𝑣 = 3𝑥 + 𝑦 to find 

∬
𝑥 − 3𝑦

(3𝑥 + 𝑦)2 𝑑𝐴
 

𝑅

 

where R is the rectangular region enclosed by the lines  
𝑥 − 3𝑦 = 0, 𝑥 − 3𝑦 = 4, 3𝑥 + 𝑦 = 1, and 3𝑥 + 𝑦 = 3. 
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