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40 Minutes—Graphing Calculator Required 
 
Notes:  (1) The exact numerical value of the correct answer does not always appear among the choices 

given. When this happens, select from among the choices the number that best approximates 
the exact numerical value. 

 
 (2) Unless otherwise specified, the domain of a function  f  is assumed to be the set of all real 

numbers  x  for which  f (x)  is a real number. 
 
76. Which of the following sequences converge? 
 

 I. 5
2 1

n
n

⎧ ⎫
⎨ ⎬−⎩ ⎭

 

 II. 
ne
n

⎧ ⎫⎪ ⎪
⎨ ⎬
⎪ ⎪⎩ ⎭

 

 III. 
1

n

n
e

e

⎧ ⎫⎪ ⎪
⎨ ⎬
+⎪ ⎪⎩ ⎭

 

 
 (A) I only (B) II only (C) I and II only (D) I and III only (E) I, II, and III 
 

77. When the region enclosed by the graphs of y x=  and 24y x x= −  is revolved about the y-axis, the 
volume of the solid generated is given by  

 

 (A) ( )3 3 2
0

3x x dxπ −∫  

 (B) ( )23 2 2
0

4x x x dx⎛ ⎞π − −⎜ ⎟
⎝ ⎠∫  

 (C) ( )23 2
0

3x x dxπ −∫  

 (D) ( )3 3 2
0

2 3x x dxπ −∫  

 (E) ( )3 2 3
0

2 3x x dxπ −∫  
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78. ( )
0

ln 1
lim
h

e h
h→

+ −
 is 

 
 (A) ( ),   where  ( ) lnf e f x x′ =  

 (B) ln( ),   where  ( ) x
f e f x

x
′ =  

 (C) (1),   where  ( ) lnf f x x′ =  

 (D) ( )(1),   where  ( ) lnf f x x e′ = +  

 (E) (0),   where  ( ) lnf f x x′ =  
 

79. The position of an object attached to a spring is given by 1 1( ) cos(5 ) sin(5 )
6 4

y t t t= − , where t is 

time in seconds. In the first 4 seconds, how many times is the velocity of the object equal to 0? 
 
 (A) Zero 
 (B) Three 
 (C) Five 
 (D) Six 
 (E) Seven 
 

80. Let  f  be the function given by ( ) cos(2 ) ln(3 )f x x x= + . What is the least value of x at which the 
graph of  f  changes concavity? 

 
 (A) 0.56 (B) 0.93 (C) 1.18 (D) 2.38 (E) 2.44 
 

81. Let  f  be a continuous function on the closed interval [ ]3,6− . If ( )3 1f − = −  and ( )6 3f = , then 
the Intermediate Value Theorem guarantees that 

 
 (A) (0) 0f =  

 (B) 4( )
9

f c′ =  for at least one c between –3 and 6 

 (C) 1 ( ) 3f x− ≤ ≤  for all x between –3 and 6 

 (D) ( ) 1f c =  for at least one c between –3 and 6 

 (E)  ( ) 0f c =  for at least one c between –1 and 3 
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82. If 0 4x≤ ≤ , of the following, which is the greatest value of x such that 2
0 2

( 2 )
x x

t t dt t dt− ≥∫ ∫ ? 

 (A) 1.35 (B) 1.38 (C) 1.41 (D) 1.48 (E) 1.59 
 

83. If  ( )1 lndy
x y

dx
= +  and if y = 1 when x = 1, then y = 

 (A) 

2

2
1x

xe

−

 
 (B) 1 ln x+  
 (C) ln x  

 (D) 2 ln 2x x xe + −  

 (E) lnx xe  
     

84. 2 sinx xdx=∫  

 (A) 2 cos 2 sin 2cosx x x x x C− − − +  

 (B) 2 cos 2 sin 2cosx x x x x C− + − +  

 (C) 2 cos 2 sin 2cosx x x x x C− + + +  

 (D) 
3

cos
3
x

x C− +  

 (E)    2 cosx x C+  
 

85. Let  f  be a twice differentiable function such that (1) 2f =  and (3) 7.f =  Which of the following 
must be true for the function  f  on the interval 1 3x≤ ≤ ? 

 I. The average rate of change of  f  is 5
2

. 

 II. The average value of  f  is 9
2

. 

 III. The average value of f ′  is 5
2

. 

 (A) None 
 (B) I only 
 (C) III only 
 (D) I and III only 
 (E) II and III only 
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86. 
( 1)( 3)

dx
x x

=
− +∫  

 (A) 1 1ln
4 3

x
C

x
−

+
+

 

 (B) 1 3ln
4 1

x
C

x
+

+
−

 

 (C) ( )( )1 ln 1 3
2

x x C− + +  

 (D) 
( )( )

1 2 2ln
2 1 3

x
C

x x
+

+
− +

 

 (E) ( )( )ln 1 3x x C− + +  
 

87. The base of a solid is the region in the first quadrant enclosed by the graph of 22y x= − and the 
coordinate axes. If every cross section of the solid perpendicular to the y-axis is a square, the 
volume of the solid is given by  

 

 (A) ( )2 2
0

2 y dyπ −∫  

 (B) ( )2

0
2 y dy−∫  

 (C) ( )22 2
0

2 x dxπ −∫  

 (D) ( )22 2
0

2 x dx−∫  

 (E) ( )2 2
0

2 x dx−∫  
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88. Let 
2

0
( ) sin

x
f x t dt= ∫ . At how many points in the closed interval 0,⎡ ⎤π⎣ ⎦  does the instantaneous 

rate of change of  f  equal the average rate of change of  f  on that interval? 
 
 (A) Zero 
 (B) One 
 (C) Two 
 (D) Three 
 (E) Four 
 

89. If  f  is the antiderivative of 
2

51
x

x+
 such that ( )1 0f = , then ( )4f =   

 
 (A) 0.012−  (B)   0 (C) 0.016 (D)   0.376 (E) 0.629 
 

90. A force of 10 pounds is required to stretch a spring 4 inches beyond its natural length. Assuming 
Hooke’s law applies, how much work is done in stretching the spring from its natural length to 6 
inches beyond its natural length? 

 
 (A) 60.0 inch-pounds 
 (B) 45.0 inch-pounds 
 (C) 40.0 inch-pounds 
 (D) 15.0 inch-pounds 
 (E) 7.2 inch-pounds 
 


