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2017 AP Calculus Exam AB-6

AB-6

2017 AP® CALCULUS AB FREE-RESPONSE QUESTIONS 

6. Let f be the function defined by sin xf x  = cos 2 x + e ( )  ( )  .

Let g be a differentiable function. The table above gives values of g and its derivative g ¢ at selected values 
of x. 

Let h be the function whose graph, consisting of five line segments, is shown in the figure above. 

(a) Find the slope of the line tangent to the graph of f at x = p . 

(b) Let k be the function defined by k x  = h f x( )  ( (  )) .. Find k ¢(p )

(c) Let m be the function defined by m x( )  (= g −2x ◊ h x)  ( ). Find m¢(2). 

(d) Is there a number c in the closed interval [ 5, 3 − − ] ¢ = 4g c( )  − such that ? Justify your answer. 

STOP
 

END OF EXAM
 

© 2017 The College Board. 
Visit the College Board on the Web: www.collegeboard.org. 

-7-


2 / 11



2017 AP Calculus Exam AB-6

AB-6

AP® CALCULUS AB 
2017 SCORING GUIDELINES — Version 1.0 

© 2017 The College Board.  
Visit the College Board on the Web: www.collegeboard.org. 

Question 6 

(a)     sin2sin 2 cos xf x x x e     
 

    sin2sin 2 cos 1f e          
 
 

 2 : f   

(b)       k x h f x f x     
 
          

  

2 1

1 11
3 3

k h f f h       

   

 
 

 
 

 
 

 1 : 
2 : 

 1 : 

k x

k 







 

(c)          2 2 2m x g x h x g x h x         
 

         

    
2 2 4 2 4 2

2 12 1 5 3
3 3

m g h g h      

     



 


 

 
 

 
 

 2 : 

2
3 : 

 1 : 

m x

m








 

(d) g is differentiable.   g is continuous on the interval [ 5, 3].   

   
 

3 5 2 10 4
23 5

g g     
  

 

 
Therefore, by the Mean Value Theorem, there is a least one value c, 

5 3,c     such that   4.g c    
 
 

   
  1 : 

2 : 
 1 : justification, 

      using Mean Value The

3 5

or

5

em

3
gg 




 
  



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AB-6

Part (a)

Technology Solution

(1) Define the function f .

(2) Find the derivative of f when x = π.
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AB-6

Part (a) Problem Extensions

Find f ′′(x) and f ′′(π).

f ′(x) = −2 sin(2x) + cosxesin x

f ′′(x) = −2 · 2 cos(2x) +
[
− sinxesin x + cosx · cosxesin x

]
= −4 cos(2x)− sinxesin x + cos2 xesin x

f ′′(π) = −4 cos(2π)− sinπesinπ + cos2 πesinπ

= −4(1)− 0 · e0 + (−1)2 · e0

= 4 + 1 = −3

5 / 11
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Part (a) Problem Extensions

Technology Solution
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AB-6

Part (a) Problem Extensions

(1) Let j be the function defined by j(x) = f(x2). Find j′(x) and j′(
√
π).

(2) Let L be the function defined by L(x) = ln(f(x)). Find L′(x) and L′(π).

(3) Let s be the function defined by s(x) = sin(f(x)). Find s′(x) and s′(π/2).
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Part (b)

Technology Solution

It is possible to define the piecewise function h.

We can also graph h.
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Part (c) Problem Extensions

Let n be the function defined by n(x) =
g(−2x)
h(x)

. Find n′(x).

n′(x) =
h(x)(−2)g′(−2x)− h′(x)g(−2x)

[h(x)]2

n′(2) =

(
− 2

3

)
(−2)(−1)−

(
− 1

3

)
(5)(

2
3

)2
=
− 4

3 + 5
3

4
9

=
3

4
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Part (d)

Technology Solution

Plot the points on the graph of g.

Construct the line joining the points (−5, 10) and (−3, 2).
Find the slope of the line.
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Problem Extensions

Let H be the function defined by H(x) =

∫ x

0

h(t) dt.

(1) Find the values H(3) and H(−3).

(2) Find the intervals on which H is both increasing and concave up.

(3) Find the critical numbers of H and classify each as a relative minimum, a
relative maximum, or neither. Justify your answer.

(4) Find the absolute minimum and the absolute maximum value of H on the
closed interval [−5, 5].
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