
AP Calc BC     Name:___________________________ 
 

Fall Final Exam 2017 
 

Part 1A: Multiple Choice, NO CALCULATOR ALLOWED 
 

1. If   h(t) = e2t t +1( ) , then   h '(0) =  
(A) 0  (B)  1  (C)  2  (D) 3  (E) 4 
 
 
 
 
 
 
2. Which of these integrals converge? 

I.  
  

1
x1

∞

∫ dx   II.  
  

1
x0

4

∫ dx   III. 
  

1
x1

∞

∫ dx  

 
(A) I only (B) II only (C) III only   (D) I and III    (E) None of these converge 
 
 
 
 
 
 
 
3. A model train’s velocity is modeled by   v(t) = sin(2x)+ 2  feet per second. What 

is the train’s average velocity, in feet/sec, from 
  
t = 0 to t = π 2  seconds? 

 

(A) 
 
2
π
+ 2    (B) 

 
1
π
+ 2   (C)  2   (D)  

 
2
π

  (E) 
 
1
π

 

 
 
 
 
 
 



4. If   f (x)  is a differentiable function where   f (2) = 1 and the tangent line 
approximation at   x = 2  for   f (2.1)  is  0.7 , what is   f '(2) ? 
 
(A)  0.7  (B)  −3 (C)  0.3  (D)  7   (E)  −2  
 
 
 
 
 
 
 
 
5. Let   p(x)  be a differentiable function where   p '(x) = 4x3 − 2 . If   p(2) = 8 , what is 

  p(1)?  
 
(A) -13  (B)  -5  (C) 2  (C) 8  (D) 21 
 
 
 
 
 
 

6. Let 

  

h(x) =
3− x ,    if x < −1
8

1− x
,  if x ≥ −1

⎧
⎨
⎪

⎩⎪
. At   x = −1,   h(x)  has a: 

 
(A) Jump Discontinuity 
(B) Vertical Asymptote 
(C) Vertical Tangent 
(D) Corner 
(E) Horizontal Tangent 
 
 
 
 
 
 
 



7. Let  S  be the region bounded by   y = 2x + 3  and  y = x2 . What is the volume of 
the solid formed by revolving  S around the line   y = 0? 
 

(A) 
  
π 2x + 3( )2

− x4 dx
−1

3

∫  

(B) 
  
π x4 − 2x + 3( )2

dx
−1

3

∫  

(C) 
  
π x2 − 2x − 3( )

−1

3

∫
2

dx  

(D) 
  
π y − y − 3

2
⎛
⎝⎜

⎞
⎠⎟

2

dy
−1

9

∫  

(E) 
  
π y − 3

2
⎛
⎝⎜

⎞
⎠⎟

2

− y dy
−1

9

∫  

 
 
 
 

8. 
  
lim
x→ 1

2

sin−1 x − sin−1 1
2

x − 1
2

=  

 

(A) 
 
π
3

  (B) 
 
π
6

  (C) 
 

2
3

    (D) 2   (E) DNE 

 
 
 
 
 
9. What is the minimum value of   f x( ) = x3 − 2x2  where    −1≤ x ≤1? 
(A)  −3 (B)  −1 (C)  0   (D)  1  (E) No minimum value exists 
 
 
 
 
 
 
 



 
10.   g(x)  is a twice-differentiable function whose second derivative   g ''(x)  is 
graphed below. 

 
 
Which of the following could be the graph of   g(x)? 
 
(A)     (B)     (C)

        
   
  (D)       (E) 

        
 
 



11. 
  

1
x ln xe

e2

∫ dx =  

(A)  ln(ln(2))  (B) 
  
2
e2     (C)  ln2   (D) 

  
1− 2e
2e2   (E) DNE 

 
 
 
 
 
 
 
 
12. Let H represent a circle with diameter k. The area of H decreases at a rate of 

 2π  cm/sec. When the radius is 3cm, what is 
 
dk
dt

 in cm/sec? 

(A) 
 
− 2

3
 (B) 

 
− 1

3
 (C) 

 
1
3

  (D) 
 
2
3

      (E)  2 

  
 
 
 
 
 
 
13. Let  y = xex , and n be an integer greater than zero. What is the  nth  derivative of 

y, 
 

d n y
dxn ?  

 
(A)  xex  (B)  nxex  (C)   xn+1ex−n   (D)  xex + nex  (E)  nxex + ex  
 
 
 
 
 
 
 
 



14. Which of the following differential equations corresponds to the slope field 
shown in the figure below? 
  

	
	

	
a.		 dy

dx = x− y
2 	 	 b.		 dy

dx
=1− y

x
	 	 c.	 dy

dx
= −y3 		

	

d.	 dy
dx

= x − 12 x
3 		 	 	 e.		 dy

dx
= x + y 	

 
 

 
 
 
 
 
 
 

END OF PART 1A 
  



AP Calc BC     Name:___________________________ 
 

Fall Final Exam 2017 
 

Part 1B: Multiple Choice, CALCULATOR REQUIRED 
 

1. Let  f (x) and g(x)  be twice-differentiable functions with selected values given 
in the table below.  
 

 x    g(x)    g '(x)    g ''(x)    f (x)    f '(x)    f ''(x)  

0 2 3 -2 2 1 -2 

2 4 2 0 4 0 3 

4 1 -1 3 0 2 -1 
 
Let   h(x) = g( f (x)) . At   x = 2 ,   h(x)  has a: 
 
(A) Local Minimum (B) Local Maximum  (C) Point of Inflection   

(D) Zero (E) None of these 
 
 
 
 

2. What is the average rate of change for the function 
  
y = csc x

2
⎛
⎝⎜

⎞
⎠⎟

 from 

  
x = π

2
 to x = π ? 

 
(A)  −0.707        (B)  −0.263         (C) 0.450         (D) 1.122        (E) 1.763 
 
 
 
 
 
 
 



3. Given that 
  

P(t)dt = 7 and 
2

3

∫ P(t)dt = −2
2

7

∫ , what is 
  

P(t)dt
7

3

∫ ? 

 
(A)  −9  (B)  −5  (C)  5  (D)  9   (E) Not enough information 
 
 
 
 
 
 

4. Let R be the region bounded above by 
  
f (x) = 3sin x

3
⎛
⎝⎜

⎞
⎠⎟

 and below by

  g(x) = x − 2( )2
− 4 , shown below. 

 
 
Find the volume of the solid with base R whose cross sections perpendicular to the 
x-axis are squares. 
 
(A) 15.334   
(B) 18.543   
(C) 48.179   
(D) 88.878   
(E) 279.219 
 
 
 
 
 



5. Let  be a twice-differentiable function such that  and 
  
dy
dx

= x2 y  

What is  at ? 

(A) 0  (B) 1   (C) 3  (D) 6  (E) 9 
 
 
 
 
 
 
 
 
 
 
 

6. A function  y = f (x)  has derivative 
  
dy
dx

= 4x y , with   f (0) = 1. Which of these 

is   f (x) ? 
 
(A)   y = ex2

+1 
(B)   y = x2 +1 

(C)   y = x2 +1( )2
 

(D)   y = x4 +1 

(E)   y = x +1( )2
3  

 
 
 
 
 
 
 
 
 
 
 

  y = f (x)   f (1) = 3

  
d 2 y
dx2   x = 1



 
7. The graph of   g '(x) , the derivative of   g(x) , is given below. Which statement is 
true about   g(x)? 

 
(A)   g(x)  has 3 local extrema and 2 points of inflection 
(B)   g(x)  has 2 local extrema and 2 points of inflection 
(C)   g(x)  has 1 local extreme and 1 point of inflection 
(D)   g(x)  has 2 local extrema and 3 points of inflection 
(E)   g(x)  has 3 local extrema and 3 points of inflection 
 
 
 
8. Starting at   t = 0  hours, water is added to an empty tank at a rate of 

  
P(t) = 4t sin t

4
⎛
⎝⎜

⎞
⎠⎟

 gallons per hour. At the same time, water is pumped out of the 

tank at a rate of   R(t) = t2 −5t  gallons per hour. On the interval   0 < t < 9  hours, 
what is the maximum amount of water in the tank? 
 
(A) 8.435 gallons  
(B) 19.006 gallons 
(C) 29.115 gallons 
(D) 99.753 gallons 
(E) 101.937 gallons 
 
 
 
 
 



 
 
 
 

x  f ′ x( )  
-1.0 2 
-0.5 4 

0 3 
0.5 1 
1.0 0 
1.5 -3 
2.0 -6 

 
9. The table above gives selected values for the derivative of a function g on 
the interval −1≤ x ≤ 2 . If g −1( ) = −2 and Euler’s method with a step-size of 1.5 is 
used to approximate g 2( ) , what is the resulting approximation? 
 
a) −1.5  b) 1.5   c) 2.5   d) 3 
 
 
 
 

 
 
 
 
 
 

End of Part 1B 


