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If f is the antiderivative of 5

2

1 x
x
+

such that f(1) = 0, the f(4) = 

 
(A) –0.012  (B) 0  (C) 0.016 (D) 0.376  (E) 0.629  
�
�
�
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The graph of a function f consists of a semicircle and two line segments as shown above. 

Let g be the function given by g(x) = �
x

dttf
0

)(  . 

 
(a)  Find g(3). 
 
(b)  Find all values of x on the open interval (-2, 5) at which g has a relative maximum. 

Justify your answer. 
 
(c)  Write an equation for the line tangent to the graph of g at x = 3. 
 
(d)  Find the x-coordinate of each point of inflection of the graph of g on the open 

interval (-2,5). Justify your answer. 
�
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(d) -���������������	��������&��y = F(x) on 21 ≤≤ x . 
 
 
 
 
22. 2002 BC -���2���	����-	��"�
�

�
�
The graph of a differentiable function f on the closed interval [-3,15] is shown in the figure above. The 

graph of f has a horizontal tangent line at x = 6. Let g(x) = �+
x

dttf
6

)(5  for 153 ≤≤− x . 

(a) Find )6(),6( gg ′ , and ).6(g ′′  
(b) On what intervals is g decreasing? Justify your answer. 
(c) On what intervals in the graph of g concave down? Justify your answer. 

(d) Find a trapezoid approximation of �−
15

3
)( dttf using six subintervals of length .3=∆t  
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 E) 2t ( )12 +t      F) 2t ( )12 +− t  

 G) 2t ( )1+t      H) 2t ( )1+− t  
 
�

�?#�Let f(x) = � +
−x

dt
t

t
0 2

2

cos1
4

. At what value of x does the local maximum of f(x) occur? 

 A) –4  B) –3  C) –2   D) –1  

 E) 0  F) 1 G) 2  H) 3 
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Let �=

x

a
dttfxg )()( , where bxa ≤≤ . The figure above shows the graph of g on [a, b]. Which 

of the following could be the graph of f on [a, b]? 
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AP Calculus AB-4 / BC-4  Final Draft for Scoring   2002 
 
The graph of the function f shown above consists of two line 
segments. Let g be the function given by  
 
(a)  Find ),1('),1( −− gg and ).1('' −g  
(b)  For what values of x in the open interval (-2, 2) is g increasing? 

Explain your reasoning.  
(c)  For what values of x in the open interval (-2,2) is the graph of g 

concave down? Explain your reasoning.  
(d)  Sketch the graph of g on the closed interval [-2, 2]. 
 
 

 
 
 

(a) � �
−
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−=−==−

1

0

0

1 2
3

)()()1( dttfdttfg  

 
3)1()1(

0)1()1(
=−′=−′′

=−=−′
fg

fg
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(b) g  is increasing on 11 <<− x because 

0)()( >=′ xfxg  on this interval. 
 

(c)  The graph of g is concave down on 
20 << x  because 0)()( <′=′′ xfxg on 

this interval. 
or 

because )()( xfxg =′ is decreasing on 
this interval. 
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MEAN: 
AB: 3.51(4.53) 
BC: 5.32(5.75) 
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Let f  be a function defined on the closed interval 43 ≤≤− x  with  
f (0) = 3.  The graph of f ′ , the derivative of f, consists of one line 
segment and a semicircle, as shown. 
(a) On what intervals, if any, is f increasing? Justify your answer. 
(b)  Find the x- coordinate of each point of inflection of the graph of f 

on the open interval 43 <<− x .  Justify your answer. 
(c) Find an equation for the line tangent to the graph of f at the point 

(0,3). 
(d) Find f (-3) and f (4).  Show the work that leads to your answers. �
  �
�
(a) The function f  is increasing on [-3,-2] since 

f ′ >0 for .23 −<≤− x  
 
(b)   x = 0 and x = 2 

f ′  changes from decreasing to increasing at  
x = 0 and from increasing to decreasing at 
x = 2 

 
(c)   f ′  = -2 
       Tangent line is 32 +−= xy  
 

(d)   f (0) –  f (-3) = �−
′

0

3
)( dttf  

                           =
2
3

)2)(2(
2
1

)1)(1(
2
1 −=−  

 

f (-3) = f (0) + 
2
9

2
3 =  

 

f (4) –  f (0) = � ′
4

0
)( dttf  

                  = ππ 28)2(
2
1

8 2 +−=�
�

�
�
�

� −−  

 
f (4) = f (0) – 8 + π2 = -5 + π2  
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MEAN: 
AB: 2.68 (3.37) 
BC: 4.14 (4.42) 
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The graph of the function f , consisting of three line segments, is 

given.  Let �=
x

dttfxg
1

)()( . 

(a)   Compute g(4) and g(-2). 
(b)   Find the instantaneous rate of change of g, with respect to x, at 

x = 1. 
(c)   Find the absolute minimum value of g on the closed interval  

[-2,4].  Justify your answer. 
(d)   The second derivative of g is not defined at x = 1 and x = 2.  

How many of these values are x-coordinates of points of 
inflection of the graph of g?  Justify your answer. 

 

�
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(a)   
2
5
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1

2
1

1
2
3

)()4(
4
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=−++== � dttfg  

       6)12(
2
1

)()2(
2

1
−=−==− �

−
dttfg  

 
 
(b)   4)1()1( ==′ fg  
 
 
(c)   g is increasing on [-2,3] and decreasing on [3,4]. 
       Therefore, g has absolute minimum at an  
       endpoint of [-2,4]. 

       Since g(-2) = -6 and g(4) = 
2
5

, 

       the absolute minimum value is -6. 
 
 
(d)   One; x = 1 
        On (-2,1), 0)()( >′=′′ xfxg  
        On (1,2), 0)()( <′=′′ xfxg  
        On (2,4), 0)()( <′=′′ xfxg  
        Therefore (1, g(1)) is a point of inflection and 
        (2, g(2)) is not. 
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ANSWERS TO FUNDAMENTAL THEOREMS PAPER: 
 

Pages 7 – 8: 
 
Examples:  (A) D,  (B) 45.752 C�  ,  (C) no,no,no,  (D) no,yes,no,yes 
 
Pages 9-19 
 
Examples: 
(1) 1)sin( 2 −x  
 
(2) (a) A(5),  (b) A(7),  (c) A(-1), (d) (-2,6),  (e) maximum, (f) Area from t=-2 to t=0 is 
negative. 
 
(3) 1 
 
(4) )(,,43,164 23 xfNoxxx +−+  
 

(5) 
dx

xgd
xgfNoxx

))((
))((,),2sin(2,

2
1

)2cos( ⋅+−  

 

(6) 2

2

2
2

2
,

181
3

,sin3
24 xx e

x
ex

xx
+

+
+
−

+
−  

 
(7) B 
 

(8) 5
1

2 )161(
5

512 −

+ x
x

 

 
(9) 24k  
 
(10) -1 
 
(11) (y-0)=2(x-1) 
 
(12) 2 m/s, negative, 4.5m, t=6s 
 
(13) 0,0,+,-,dec, +, down, up, max at b, min at d, - 
 
(14) 0, 2, 2 
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≤<−+

≤≤−
=

31,1
2

2

10,
2

2
)(

2

2

x
x

x

x
x

x
xF   

f is discontinuous at x=1 but F is continuous at x=1 but not differentiable at x=1. 
 
(16) (a) no critical values; always increasing 
        (b) IP (0,0); concave up for x<0 and down for x>0 
         (c) Should look like the graph of )(1 xTany −= . 
 
(17) C 
 
(18) (a) [-6,4]   (b) -3/2   (c) x=4 is absolute minimum. ( x=-6 is endpoint minimum.) 
 
(19) D 
 

(20) (a) 
2
1−π , (b) max at x=2 , (c)  )3(1

2
1 −−=+− xy π  , (d) x=0, x=3 

 

(21) (a) xx 242 2 +  , (b) x 0≥  ( f(t) must be continuous on its domain so x 
2
1−≤  must 

be eliminated from allowed domain.), (c) 0, (d) 7 
 
(22)  (a) 5,3,0,  (b) [-3,0) or (12,15],  (c) (6,15], (d) 9 
 
(23) F 
 
(24) C 
 
(25) C 
 
(26) C 
 
(27) sin(3) 
 
(28) B 
 
(29) C 
 
(30) A 
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