
Exam 2 SI Review 
 

1. Consider the region bounded by  and Find the volume of the x, y ln x,y =   =   1.y =   
solid obtained by rotating the region around the y-axis. Can you set up this integral using 
both shell and washer methods? 

 
2. Find the center of mass of a thin plate bounded by the parabola  and the linex = y2 − y  

 if the plate has a uniform density . yx =   2yδ =   

 
3. Find the length of the parametric curve given by 

(t)  cost 2 sint 2t cos t, y(t) 2 cos t 2 sin t 2t cos t, 0 ≤ t ≤ 2x =  − 2 +  −   =  +  −    

 



4. Find the area of the region in polar coordinates satisfying  ≤ r ≤ 3 2 sin(5θ)3 +   

 
5. The shape of a cistern was formed by rotating the region  around≤ y ≤ 4 for 0 ≤ x ≤ 2x2  

the y-axis where distances are measured in feet. Given that the water has a density of 
60 pounds per cubic foot, the water current depth is currently three feet, and water is 
emptied out by raising the water to the height of the rim of the cistern. Calculate the work 
done to empty the cistern. Include units. 
 

 
6. A right cylindrical tank, with its axis vertical, is full of water (density = 62.4 pounds per 

cubic feetses). The tank is 10 feet high and has a radius of 10 feet.  
 
Sasha and Zenya have to pump all of the water out of the tank. Sasha pumped until 3 
feet of water remained in the tank, and then Zenya pumped the remaining 3 feet of water 
out. 
 
Who did more work?  
 



7. The end of a trough is a parabola with region If the trough is completely full≤ y ≤ 1. x2  
with water having a weight density of 64 how much force is pushing at the end?  

 
8. A heavy chain is hanging over a ledge. The chain is 100 ft long and weighs 150 lbs. It 

has uniform density. There is also a 200 lb weight at the end of the chain. How much 
work does it take to lift the chain and the weight to the top of the ledge? (Remember as 
you pull up the weight, the length of the chain shortens.) 

 
 

9. Find the volume using the method of cross sections for the following region. Use the 
cross sections of a half circle.  ≤ y ≤ 1x2  

 
 
 

10. Find the following: 
a. First and second derivative of the following parametric equations: 

(t) tan(t), y(t) sec (t)  x =   =  2  
 
 

b. First derivative of the following polar equation: tan(θ)  r = 2  
 
 
 

11.For the following two polar equations and , find the following:r 
1 = 2 osθ  r2 = 2 + c  

a. Inside but outside  r1  r2  
b. Inside both 

 
 
 
 



 

1.𝝿(½ * e^2 - ⅚) 
2. (4/5, 6/5) 
3. 2 
4. 2  π + 1  
5. lb-ft4π  5  
6. Zenya (25.5) does more work than Sasha (24.5) 
7.    5

256  
8. 27500 lb-ft 
9. 15

2π  

10. , , an(t)dx
dy = t dx2

d y2

= 1 dx
dy = 2sin(θ)(1+sec (θ))2

2(sec(θ)−sin(θ)tan(θ))  
11. a)       b) 4

−π + 4 π4 + 4
π − 4  


