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Let R be the region in the first quadrant bounded by the graph of 2y = x ,  the horizontal line y = 6,  and the 
y-axis, as shown in the figure above. 

 

(a) Find the area of R. 
(b) Write, but do not evaluate, an integral expression that gives the volume of the solid generated when R is 

rotated about the horizontal line y = 7.  

(c) Region R is the base of a solid. For each y, where 0 6y≤ ≤ ,  the cross section of the solid taken 
perpendicular to the y-axis is a rectangle whose height is 3 times the length of its base in region R. Write, 
but do not evaluate, an integral expression that gives the volume of the solid. 
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3 : { 2 : integrand
1 : limits and constant

(c) Solving 2y = x  for x yields 
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3 : { 2 : integrand
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Overview 
 
In this problem students were given the graph of a region R bounded on the left by the y-axis, below by the curve 

2y = ,  and above by the line y = 6.  In part (a) students were asked to find the area of R, requiring an 
appropriate integral (or difference of integrals), antiderivative and evaluation. Part (b) asked for an integral 
expression that gives the volume of the solid obtained by revolving R about the line y = 7.  This is found by 
integrating cross-sectional areas that correspond to washers with outer radius 

x

7 2 x−  and inner radius 1, where 
0 x≤ ≤  9. Part (c) asked for an integral expression for the volume of a solid whose base is the region R and 
whose cross sections perpendicular to the y-axis are rectangles of height three times the lengths of their bases in R. 
Students needed to find the cross-sectional area function in terms of y and use this as the integrand in an integral 
with lower limit y = 0  and upper limit y = 6.  
 
Sample: 4A 
Score: 9 
 
The student earned all 9 points. 
 
Sample: 4B 
Score: 6 
 
The student earned 6 points: no points in part (a), 3 points in part (b), and 3 points in part (c). In part (a) the 
integrand is shown as the square of the expected integrand, so the student was not eligible for any points. In 
parts (b) and (c), the student’s work is correct. 
 
Sample: 4C 
Score: 4 
 
The student earned 4 points: 1 point in part (a), 3 points in part (b), and no points in part (c). In part (a) the 
student’s integrand is correct, but the antiderivative is incorrect; the student differentiated rather than 
antidifferentiated. No additional points were earned in part (a). In part (b) the student presents an integral in the 
first line of the solution that earned all 3 points. The student works with the integral, making no errors in lines two 
and three, and finding an antiderivative in line four. The student’s work in lines four and beyond was not 
evaluated since the question asked for an integral expression only, not for the value of the integral. In part (c) the 
student’s integral was not eligible for any points. 
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