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Let R be the region in the first and second quadrants bounded above by the graph of 2
20
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below by the horizontal line 2.y =  

(a) Find the area of R. 
(b) Find the volume of the solid generated when R is rotated about the x-axis. 
(c) The region R is the base of a solid. For this solid, the cross sections perpendicular to the  

x-axis are semicircles. Find the volume of this solid. 
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1 : correct limits in an integral in  
(a), (b), or (c) 
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2 : { 1 : integrand
1 : answer

 

 
 
 
 
 
 

(b) Volume 
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(c) Volume 
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3 : { 2 : integrand
1 : answer
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AP® CALCULUS BC 
2007 SCORING COMMENTARY 

 
Question 1 

 
Overview 
 
This problem presented students with a region bounded above by the graph of a function and below by a 
horizontal line. Because no picture was provided, students were expected to graph the function on their 
calculators or use their knowledge of rational functions to sketch the graph, and then identify the appropriate 
region from their graph. The points of intersection of the graph and the horizontal line could be found either 
algebraically or with the calculator. Students needed to find, in part (a), the area of the region; in part (b), the 
volume of the solid generated when the region was rotated about the x-axis; and in part (c), the volume of the 
solid above the region for which the cross sections perpendicular to the x-axis were semicircles. 
 
Sample: 1A 
Score: 9 
 
The student earned all 9 points.  
 
Sample: 1B 
Score: 6 
 
The student earned 6 points: the region point, 2 points in part (a), 3 points in part (b), and no points in part (c). In  
part (a) the student sets up the definite integral using symmetry and earned the region point. The student has the correct 
integrand, which earned the first point in part (a). The answer is correct to three decimal places and earned the second 
point. In part (b) the student continues to use symmetry in defining the limits of integration. The correct integrand 
earned the first 2 points. The answer is correct to three decimal places and earned the third point. In part (c) the 
student did not earn any points because the radius is incorrect. 
 
Sample: 1C 
Score: 3 
 
The student earned 3 points: the region point, 2 points in part (a), no points in part (b), and no points in part (c). In 
part (a) the student earned the region point by using the correct limits of integration. The student has the correct 
integrand, which earned the first point in part (a). The answer is correct to three decimal places and earned the second 
point. In part (b) the student did not earn any points because the washer method is not used correctly. In part (c) the 
student did not earn any points because the radius is incorrect. 
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