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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. For what integer k, 1k , will both 
1

1
kn

n n
 and 

1 4

n

n

k
 converge? 

 

 (A) 6 (B)   5 (C) 4 (D) 3 (E) 2 

 

77. If  f  is a vector-valued function defined by ( ) ,costf t e t , then ( )f t  

 

 (A) sin
te t    (B) coste t    (C) , sinte t  

 (D) ,coste t    (E) , coste t

 

78. The radius of a circle is decreasing at a constant rate of 0.1 centimeter per second. In terms of the 

circumference C, what is the rate of change of the area of the circle, in square centimeters per 

second? 

 

 (A) 0.2 C

 (B) 0.1 C

 (C) 
0.1

2

C
 

 (D) 
2

0.1 C

 (E) 
2

0.1 C



 

79. Let  f  be the function given by 
2

2

( 1)( 4)
( )

x x
f x

x a
. For what positive values of a is  f  

continuous for all real numbers x? 

 

 (A) None 

 (B) 1 only 

 (C) 2 only 

 (D) 4 only 

 (E) 1 and 4 only 

 

80. Let R be the region enclosed by the graph of 41 ln cosy x , the x-axis, and the lines 
2

3
x  

and 
2

3
x . The closest integer approximation of the area of R is 

 

 (A) 0  (B) 1 (C) 2 (D) 3 (E) 4 

 

81. If 21 ,
dy

y
dx

 then 
2

2

d y

dx
 

 

 (A) 2y  (B) y  (C)  
21

y

y
 (D) y  (E) 

1

2
 

 

82. If ( ) ( ) 7f x g x  for 3 5,x  then 
5

3
( ) ( )f x g x dx

 

 (A) 
5

3
2 ( ) 7g x dx

 (B) 
5

3
2 ( ) 14g x dx  

 (C) 
5

3
2 ( ) 28g x dx  

 (D) 
5

3
( ) 7g x dx  

 (E) 
5

3
( ) 14g x dx  



83. The Taylor series for ln x , centered at 1x , is 
1

1

1
1

n
n

n

x

n
. Let  f  be the function given by 

the sum of the first three nonzero terms of this series. The maximum value of ln ( )x f x  for 

0.3 1.7x  is 

 

 (A) 0.030  (B) 0.039  (C) 0.145   (D) 0.153  (E) 0.529  

 

84. What are all values of x for which the series 
1

2
n

n

x

n
 converges? 

 

 (A)  3 1x  (B)  3 1x    (C) 3 1x  (D) 1 1x  (E) 1 1x

 

x 2 5 7 8 

( )f x 10 30 40 20

85. The function  f  is continuous on the closed interval 2,8  and has values that are given in the table 

above. Using the subintervals 2,5 , 5,7 ,  and 7,8 , what is the trapezoidal approximation of  

8

2
( )f x dx ? 

 

 (A) 110 (B) 130 (C) 160 (D) 190 (E) 210  

 

 
86. The base of a solid is a region in the first quadrant bounded by the x-axis, the y-axis, and the line 

2 8x y , as shown in the figure above. If cross sections of the solid perpendicular to the x-axis 

are semicircles, what is the volume of the solid? 

 

 (A) 12.566 (B) 14.661 (C) 16.755 (D) 67.021 (E) 134.041 



87. Which of the following is an equation of the line tangent to the graph of 4 2( ) 2f x x x  at the 

point where ( ) 1?f x  

(A) 8 5y x  

 (B) 7y x

 (C) 0.763y x

 (D) 0.122y x

 (E) 2.146y x

88. Let ( ) ( ) ,
x

a
g x f t dt  where .a x b  The figure above shows the graph of g on ,a b . Which of 

the following could be the graph of  f  on ,a b ? 

 

 
 

 

 



89. The graph of the function represented by the Maclaurin series 

2 3 1
1

2! 3! !

n nxx x
x

n
 intersects the graph of 3y x  at x =  

 

 (A) 0.773  (B) 0.865  (C) 0.929   (D) 1.000  (E) 1.857  

 

90. A particle starts from rest at the point 2,0  and moves along the x-axis with a constant positive 

acceleration for time 0t . Which of the following could be the graph of the distance ( )s t  of the 

particle from the origin as a function of time t ? 

 

 



 

 

t (sec) 0 2 4 6 

2( ) (ft/sec )a t 5 2 8 3 

 

91. The data for the acceleration ( )a t  of a car from 0 to 6 seconds are given in the table above. If the 

velocity at 0t  is 11 feet per second, the approximate value of the velocity at 6t , computed 

using a left-hand Riemann sum with three subintervals of equal length, is 

 

 (A) 26 ft/sec  (B) 30 ft/sec  (C) 37 ft/sec  (D) 39 ft/sec  (E) 41 ft/sec  

 

92. Let  f  be the function given by 2( ) 2 3f x x x . The tangent line to the graph of  f  at 2x  is 

used to approximate values of ( )f x . Which of the following is the greatest value of x for which 

the error resulting from this tangent line approximation is less than 0.5 ? 

 

 (A) 2.4  (B) 2.5  (C) 2.6  (D) 2.7  (E) 2.8  

 

 

 

 

 


