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1. The region in the first quadrant enclosed by the graphs of  and 

 is revolved about the x-axis.  The volume of this solid is 
 
(a) 5.573 (b) 180.398 (c) 128.732 (d)  8.594  
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2. Region U is bounded by the curves  and  and is the base 

of a solid whose cross-sections perpendicular to the x-axis are squares.  The volume of 
the solid is  
 
 
(a) 17.064 (b) 53.609 (c) 54.968 (d)  226.854 
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3. Which of the following describes the length of the arc of  on 
 in the first quadrant.   

 
(a)  

 

(b)  

 

(c)  

 

(d)  

 
 
   
  



 

 
 
4. Let T be the region bounded by the graphs of  and . If cross 
sections of the solid are squares perpendicular to the y-axis, what is the volume of 
the solid? 
 
(a) 3.814 (b) 3.816 (c) 8.893 (d)  12.5 (e) 10.371 
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5.  Let R be the region bounded by the graphs of  and .  

The equation that would determine the volume of the solid formed by region S 
being revolved around the line  is 
  

(a)     

 

(b)    

 

(c)     

 

(d)  

 
 
 
 
   
 

 
 
 
 

2

R



 
 

6.  The region S above is bounded by the curve  and .  The 

equation that would determine the volume of the solid formed by revolving the 
region about the x-axis is  
 

(a)     (b)    

 

(c)     (d)  
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7. Region P is bounded by  and .  The volume of the 

solid whose cross-sections perpendicular to the line  are isosceles right 
triangles with a leg in P is determined by  
 

(a)    (b)    

 

(c)    (d)    

   
 
 
  

2

P



 
 
 
 
 

 
 
 

AP Calculus BC ’24-25 
Dr Quattrin 

Volume FRQ Test  
Calculator Allowed 

30 minutes 
 

Name:   
 
 
 
  



1. Let S be the region in the first quadrant enclosed by the graph of  

and the line , as shown below. 

 

 
 

 
   
 
(a) Find the area of region S.  Show the antiderivative steps. 
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(b) Find the volume of the solid generated when S is rotated about the x – axis.  
Show the anti-differentiation steps.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
  
(c) Set up but do not evaluate an integral expression for the volume of the solid 
generated when Q is rotated about the line . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 



 
 
2. The end table above is made of nine stacked wooden cylinders.  The table 
below shows the radius of the top surface of each cylinder at each height above the 
floor.  
 
Height h, 
in inchers 

0 3 6 9 12 15 18 21 24 27 

Radius r, 
in inches 

n/a 6 5 4 3 2 3 4 5 6 
 
     
 
(a) Use a right-hand Riemann sum to determine the volume of wood used to 
make the table.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     



 
(b) Suppose there were more cylinders of a smaller height and that the radius of 

each cylinder is modeled by , where h is the height above 

the floor.  Find the volume if there were an infinite number of disks on 
. 
 
 
 
 
 
 
 
 
 
 
 
 
     
 
(c) Assume a mold was made of the solid of rotation described in (b) above, 

then molten lead was poured in such that h were increasing at  .  How 

fast would the volume be changing when .   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     



 


