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The functions f and g are given by ( )f x = x  and ( )x = 6g x− .  
Let R be the region bounded by the x-axis and the graphs of f and 
g, as shown in the figure above. 

(a)   

 

 
 

 
 

Find the area of R. 

(b)  The region R is the base of a solid. For each y, where 
0 2y≤ ≤ ,  the cross section of the solid taken perpendicular to 
the y-axis is a rectangle whose base lies in R and whose height is 2y. Write, but do not evaluate, an integral
expression that gives the volume of the solid. 

(c)  There is a point P on the graph of f at which the line tangent to the graph of f is perpendicular to the graph
of g. Find the coordinates of point P. 
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3 : 
 1 : integral
1 : antiderivative

 1 : answer
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(b) 2y x x= ⇒ =  y
6= − ⇒ = 6y x x y−  

 

Width ( ) 26 y= − −  y
 

Volume 2
0

2 6y y y= −∫ ( )2
dy−  

 
 
 
 

 

3 : { 2 : integrand
1 : answer

 

 
 
 

(c) ( ) 1g x′ = −  
 

Thus a line perpendicular to the graph of g has slope 1. 
 

( ) 1
2

f x
x

′ =  

1 x= ⇒ =1 1
42 x

 

The point P has coordinates ( )1 1,4 2  .

 

3 : 
( ) 1 : 

1 : equation
1 : answer
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Question 3 

 
Sample: 3A 
Score: 9 
 
The student earned all 9 points. 
 
Sample: 3B 
Score: 6 
 
The student earned 6 points: 3 points in part (a), no points in part (b), and 3 points in part (c). In parts (a) and (c) 
the student’s work is correct. In part (b) the student’s integrand was not eligible for any points. 
 
Sample: 3C 
Score: 4 
 
The student earned 4 points: 1 point in part (a), no points in part (b), and 3 points in part (c). In part (a) the 
student earned the integral point. The student’s antidifferentiation is incorrect. The student was eligible for the 
answer point, but the work contains an arithmetic error. In part (b) the student’s integrand is incorrect, so the 
work was not eligible for any points. In part (c) the student’s work is correct. 
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