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CALCULUS AB 
SECTION II, Part A 

Time—45 minutes 
Number of problems—3 

 
A graphing calculator is required for some problems or parts of problems. 

 

 

 1. Caren rides her bicycle along a straight road from home to school, starting at home at time 0t =  minutes and 
arriving at school at time 12t =  minutes. During the time interval 0 12t£ £  minutes, her velocity ( ),v t  in 
miles per minute, is modeled by the piecewise-linear function whose graph is shown above. 

(a) Find the acceleration of Caren’s bicycle at time 7.5t =  minutes. Indicate units of measure. 

(b) Using correct units, explain the meaning of ( )
12

0
v t dtÚ  in terms of Caren’s trip. Find the value of 

( )
12

0
.v t dtÚ  

(c) Shortly after leaving home, Caren realizes she left her calculus homework at home, and she returns to get it. 
At what time does she turn around to go back home? Give a reason for your answer. 

(d) Larry also rides his bicycle along a straight road from home to school in 12 minutes. His velocity is modeled 

by the function w given by ( ) ( )sin ,
15 12

w t tp p=  where ( )w t  is in miles per minute for 0 12t£ £  minutes. 

Who lives closer to school:  Caren or Larry? Show the work that leads to your answer. 

 
 
 

WRITE ALL WORK IN THE PINK EXAM BOOKLET. 
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Do Now:
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x ( )f x  ( )¢f x ( )g x  ( )¢g x  

1  6  4 2 5 

2  9  2 3 1 

3 10 – 4 4 2 

4 –1  3 6 7 

 

 3. The functions f and g are differentiable for all real numbers, and g is strictly increasing. The table above  
gives values of the functions and their first derivatives at selected values of x. The function h is given by 
( ) ( )( ) 6.= -h x f g x  

(a) Explain why there must be a value r for 1 3r< <  such that ( ) 5.h r = -  

(b) Explain why there must be a value c for 1 3c< <  such that ( ) 5.h c = -¢  

(c) Let w be the function given by ( ) ( )
( )

1
.= Ú

g x
w x f t dt  Find the value of ( )3 .¢w  

(d) If 1-g  is the inverse function of g, write an equation for the line tangent to the graph of ( )1-=y g x   
at 2.=x  

 
 
 
 
 
 

WRITE ALL WORK IN THE PINK EXAM BOOKLET. 
 
 
 
 
 

END OF PART A OF SECTION II 
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CALCULUS AB 
SECTION II, Part B 

Time—45 minutes 
Number of problems—3 

 
No calculator is allowed for these problems. 

 
 
 

 

 4. Let f be a function defined on the closed interval 5 5x- £ £  with ( )1 3.f =  The graph of ,f ¢  the derivative  
of f, consists of two semicircles and two line segments, as shown above. 

(a) For 5 5,x- < <  find all values x at which f has a relative maximum. Justify your answer. 

(b) For 5 5,x- < <  find all values x at which the graph of f has a point of inflection. Justify your answer. 

(c) Find all intervals on which the graph of f is concave up and also has positive slope. Explain your reasoning. 

(d) Find the absolute minimum value of ( )f x  over the closed interval 5 5.x- £ £  Explain your reasoning. 

 
 
 
 
 
 
 

WRITE ALL WORK IN THE EXAM BOOKLET. 

 1

If'tdx yND ETH
w Iz 21T

Yuan HAH
3 ta

a fhasa relmmwheref'changes font to soat
x 3,4 If'Hdx HD ft

b fhas a pointofinflectionwhere f changessign zit 3 fl s

of EffietffhaffgeYYHgnhsofttx.tt i a D ftst
3 I.tn

c f is cuwhere f ispositive f'Tand positive
If'HdxHsAil
3 I ffs 3

so from f 5 4 1,2 6 I Hs

adtuthemnabor.minenffffff.fiaf z
Absminis3

b ta



2008 AP® CALCULUS AB FREE-RESPONSE QUESTIONS (Form B) 
 
 

© 2008 The College Board. All rights reserved. 
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents). 

 
  GO ON TO THE NEXT PAGE. 

-6- 

 

 5. Let g be a continuous function with � �2 5. g  The graph of the piecewise-linear function ,�g  the derivative  
of g, is shown above for 3 7.x� � �  

(a) Find the x-coordinate of all points of inflection of the graph of � � y g x  for 3 7.x� � �  Justify your 
answer. 

(b) Find the absolute maximum value of g on the interval 3 7.x� � �  Justify your answer. 

(c) Find the average rate of change of � �g x  on the interval 3 7.x� � �  

(d) Find the average rate of change of � �g x�  on the interval 3 7.x� � �  Does the Mean Value Theorem 
applied on the interval 3 7x� � �  guarantee a value of c, for 3 7,c� � �  such that � �g c��  is equal to this 
average rate of change? Why or why not? 

 
 
 
 
 
 
 

WRITE ALL WORK IN THE EXAM BOOKLET. 
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