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Let f be the function defined by ( ) lnf x k x x= −  for 0,x >  where k is a positive constant. 

(a)  Find ( )f x′  and ( ).f x′′  

(b)  For what value of the constant k does f have a critical point at 1 ?x =  For this value of k, determine 
whether f has a relative minimum, relative maximum, or neither at 1.x =  Justify your answer. 

(c)  For a certain value of the constant k, the graph of f has a point of inflection on the x-axis. Find this 
value of k. 
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(b) ( ) 11 1 0 22f k k′ = − = ⇒ =    

When 2,k =  ( )1 0f ′ =  and ( ) 11 1 0.2f ′′ = − + >  

f  has a relative minimum value at 1x =  by the 
Second Derivative Test. 
 
 
 

 

4 : 

( ) ( )1 : sets 1 0 or  0
 1 : solves for 
 1 : answer
 1 : justification
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(c) At this inflection point, ( ) 0f x′′ =  and ( ) 0.f x =  
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= ⇒ − = ⇒ =  
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3 : 
( ) ( )1 : 0 or 0 

1 :  equation in one variable 
 1 :  answer 

f x f x′′ = =⎧
⎪
⎨
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AP® CALCULUS AB 
2007 SCORING COMMENTARY 

 
Question 6 

 
Overview 
 
This problem presented students with a function that contained a parameter k. In part (a) students had to find the 
first and second derivatives of the function, making the distinction between the parameter and the variable.  
Parts (b) and (c) involved finding values of k so that the function or its graph would satisfy certain properties. In 
part (b) students had to find the value of k for which the function had a critical point at  and then determine 
whether the function had a relative minimum, relative maximum, or neither at this critical point. In part (c)

1,x =

students were told that the graph of the function had a point of inflection on the x-axis for a certain value of 
k and were asked to find that value. The x-coordinate of the point of inflection was not given so students had to 
write and then solve two nonlinear equations to determine the value of k (and possibly the value of x). Because 
the problem stated that a point of inflection existed, students were not required to justify that the k value they 
found actually produced a point of inflection of the graph of the function. 
 
Sample: 6A 
Score: 9 
 
The student earned all 9 points. 
 
Sample: 6B 
Score: 6 
 
The student earned 6 points: 2 points in part (a), 3 points in part (b), and 1 point in part (c). In part (a) the student has 
the correct first and second derivatives, which earned the points. In part (b) the student earned the points for setting 
the first derivative equal to 0, solving for k, and declaring the critical point a minimum. The justification point was 
not earned because the student states that the function decreases and then increases after 1. In part (c) the student 
earned the point for setting the second derivative equal to 0. 
 
Sample: 6C 
Score: 3  
 
The student earned 3 points: 2 points in part (a) and 1 point in part (c). In part (a) the student has the correct first and 
second derivatives, which earned the points. In part (c) the student earned the point for setting the second derivative 
equal to 0. 
 

© 2007 The College Board. All rights reserved. 
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents). 




