
A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

1. 3 (4x − x) dx =∫1
2 

(A)
27 
2 

(B) 27 (C) 36 (D) 57

2. Let f be the function defined by f ( )x = x3 − 3x2 − 9x + 11. At which of the following values of x does f

attain a local minimum?

(A) 3 (B) 1 (C) −1 (D) −3
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3. 
d (2 sin  x ) ) ( 2 =
dx 

(A)  
 1  

4 cos 
   2 x  

(B) 4 sin  x cos x (C)
2 sin  x 

x
(D)

2 sin  x cos x 
x 

4. The position of a particle is given by the parametric equations 2x t( ) = ln(t + 1) and 3−ty t( ) = e . What is the

velocity vector at time t = 1 ? 

(A) 21, e (B) 1, −e2 (C) 1 2, e 
2

(D) 1 
, −e2

2 

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
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5. 
∞ n e ∑ n p n=1 

is 

(A)
p 

p − e 
(B)

e
p − e 

(C) 
e 

p 
p ln( )e 

(D) divergent 

x  f  x  ( )  f x ¢ ( )  f ≤ x ( )  g x  ( )  g x ¢ ( )  g ≤ x ( )  

2 4 − 3 3 − 2 5 1 

6. The table above gives values of the twice-differentiable functions f and g and their derivatives at x = 2. If  h is 

the function defined by 
f x( )¢ 

h x( ) = 
g x( )

, what is the value of h¢(2 ) ? 

(A)
9
4

(B)
3 
5

(C)
3

− 
2 

(D)
21

− 
4 

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A  
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7. Which of the following is the Maclaurin series for x 2 (cos x ) ? 

(A)
5 9  13x x x 

x − + − +"
2! 4! 6! 

(B)
3 5 7x x x 

x − + − +"
2! 4! 6! 

(C)
7  11  15x x x 

x 3 − + − +"
3! 5! 7! 

(D)
5 7 9x x x 

x3 − + − + "
3! 5! 7! 

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

8. 
210 − 6x 

lim x
x→∞ 5 3e + 

is 

(A) −2 (B) 0 (C) 2 (D) nonexistent
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9. The function f is not differentiable at x = 5. Which of the following statements must be true? 

(A) f is not continuous at x = 5. 

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A  

(B) lim f x(
x→5 

) does not exist. 

(C) 
)f x( ) −  (f 5 

lim 
x→5 x − 5 

does not exist. 

(D) f x  d( ) x∫0
5 

does not exist. 

10. The second derivative of a function f is given by 10≤( ) = x x( −  ) ( −3 x f x  5 )2. At which of the follo wing values 

of x does the graph of f have a point of inflection? 

(A) 3 only 

(B) 0 and 3 only 

(C) 3 and 10 only 

(D) 0, 3, and 10 
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A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A  

11. 
x ⌠

p 
e − 1 

dx =  x ⌡ e − x 
0 

(A) p e p − − 1 (B) ln(ep − p) − 1 (C) p − ln p (D) ln(ep − p) 

x 0  4  8  12  16

f x  ( )  8  0  2  10  1

12. The table above gives selected values for the differentiable function f. In which of the following intervals must 
there be a number c such that f c¢( ) = 2 ? 

(A) (0, 4) (B) (4, 8) (C) (8, 12) (D) (12, 16)
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13. Let y = f x ( ) be the solution to the differential equation 
dy 

= + 2yx 
dx 

 with initial condition 

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A  

f ( )0 = 2. What is 

the approximation for f (−0.4) obtained by using Euler’s method with two steps of equal length starting 

at x = 0 ? 

(A) 0.76 (B) 1.20 (C) 1.29 (D) 3.96 

14. What is the slope of the line tangent to the curve x + y = 2 at the point 
 9 1  ,   4 4 

? 

(A) −3 (B) 
1

− 
3

(C) 1 (D) 
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15. 

∞ 
⌠ 6  dx 3 2/ ⌡1 

(x + 3) 
is  

(A)
3 
4 

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A  

(B) 3 (C) 6 (D) divergent 

16. If 
dy 

= 2 − y
dx 

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

(A) x−12 − e (B) 1−x2 − e (C) −x2 − e (D) −x 2 + e 
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17. Which of the following series converges? 

(A) 
∞ 

n 1 − n  ∑ (−1)    n  
n=1 

(B) 
∞ 

n n + 1 ∑ (−1)  2n 
n=1 

(C) 
∞  2 
∑ (−1)n n 

 3 n=1  n 


(D) 

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A  
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n 2 (−1)  ∑  n 
n=1 

n 
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A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A  

18. Let R be the region in the first and second quadrants between the graphs of the polar curves f q 3 3 cos q ( ) = +  
and g q 4 2 c q( ) = +  so , as shaded in the figure above. Which of the following integral expressions gives the 
area of R ? 

(A) g q f q ) d ( ( ) −  ( )  q ∫− 

6

2 

(B)
p 

g q f q ) q ∫ ( ( ) −  ( )  d 
0 

(C) 
1 p 

g q f q )2 dq ( ( ) −  ( )  
2 ∫0 

(D)
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19. Which of the following statements about the series 
n ∞ (− ) 1 n

∑ 2 n + 1 n=1 
is true? 

(A) The series can be shown to diverge by comparison with 
∞ 1∑ 

nn=1 
. 

(B) The series can be shown to diverge by limit comparison with 
∞ 1∑ 

nn=1 
. 

(C) The series can be shown to converge by comparison with 
∞ 1∑ 2n n=1 

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A  

. 

(D) The series can be shown to converge by the alternating series test. 
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A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A  

20. If ∫
4 

( )  x = 8f x d  
1

 and ∫
4 

( )  x = g x d  −2
1 

, which of the following cannot be determined from the information 

given? 

(A) 
1 

∫ g x  d( )  x 
4 

(B) ∫
4 

3f x  d( )  x 
1 

(C) 3 ( )  ( )  xf x g x  d  ∫1
4 

(D) 3f x  ( ))  x ( ( ) + g x  d  ∫1
4 
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