
 
 
AP Practice – Integration        name ________________ 
 
 
 1. The graph of a piecewise linear function f, for 1 4x   , is shown below.  What is the value of 

 
4

1
f x dx

  ?     

 
 (A) 1 (B) 2.5 (C) 4 
 
(D) 5.5 (E) 8 

 
  

   2. 
2

21

1
dx

x
    

       

(A) 
1

2
  (B) 

7

24
 (C) 

1

2
 

 
(D) 1 E)  2 ln 2   

 
 

 3. 
0

sin   
x

t dt       

 
(A) sin x (B) – cos x (C) cos x 
 
(D) cos x – 1 (E) 1 – cos x 

 
 

 4. 
2

1

1
e

x
dx

x

 
 

 





      

 

(A) 
1

e
e

  (B) 2e e  (C) 
2 1

2 2

e
e   

(D) 2 2e   (E) 
2 3

2 2

e
  

 
  

 5. If  f  is a linear function and 0 < a < b, then  
b

a
f x dx      

 

(A) 0 (B) 1 (C) 
2

ab
  

(D) b a  (E) 
2 2

2

b a
 

X

Y

-1 1 2 3 4

-2

-1

1

2

0



   6.   If   3

0
1 ,

x
F x t dt   then  2F       

 
(A) – 3 (B) – 2 (C) 2  
 
(D) 3 (E) 18 

 
 

7.  What are all values of  k  for which 2

3
0

k
x dx


  ?    

 
(A) – 3 (B) 0 (C) 3  
 
(D) – 3 and 3 (E) – 3, 0, and 3 

 

8.  If 
dy

ky
dt

  and k is a nonzero constant, then y could be    

 
(A) 2 k t ye  (B) 2 k te      (C) 3k te    
 

(D) 5k t y   (E) 21 1

2 2
ky   

 
 
 

9.  What is the average value of 2 3 1y x x   on the interval [0, 2]?      
    

(A) 
26

9
 (B) 

52

9
 (C) 

26

3
  

 

(D) 
52

3
 (E) 24 

 
 

*10. If  f  is a continuous function and if    F x f x   for all real numbers  x,  then  
3

1
2f x dx   

     
 

(A)     2 3 2 1F F  (B)    1 1
3 1

2 2
F F  (C)    2 6 2 2F F  

 

(D)    6 2F F   (E)    1 1
6 2

2 2
F F  

 
 
 
 
 
 
 



 
 
 
 
*11. 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 ,   7, 8 , what is the trapezoidal approximation of 

 
8

2
f x dx     

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

 
 

*12. Let F(x) be an antiderivative of 
 3
ln x

x
.  If F(1) = 0, then F(9) =    

       
(A) 0.048 (B) 0.144 (C) 5.827  
 
(D) 23.308 (E) 1,640.250 

 
 

 13.   
41

0

x

e dx


         

 

(A)   
4

4

e
      (B)   44e        (C)   4 1e        

(D)   
41

4 4

e

        (E)   44 4e   

 

 14.   4

0
sin x dx



       

 

(A)  
2

2
       (B)   

2

2
    (C)   

2
1

2
        

 

(D) 
2

1
2

        (E)  
2

1
2
       

 

 15.    2 3cosx x dx        

 

(A)    31
sin

3
x C           (B)   31

sin
3

x C            (C)    
3

3sin
3

x
x C           

 

(D)   
3

3sin
3

x
x C          (E)  

43

sin
3 4

x x
C

 
 

 
         

x 2 5 7 8 
f(x) 10 30 40 20 



   16.   Using the substitution 2 1u x  ,  
2

0
2 1x dx   is equivalent to 

       

(A)  
1/ 2

1/ 2

1

2
u du

       (B)   
2

0

1

2
u du      (C)   

5

1

1

2
u du      

 

(D)   
2

0
u du        (E)  

5

1
u du    

 
 
  
 17.   The graph of f  , the derivative of f , is the line shown in the figure above.  If  0 5f  , then 

 1f        

 
(A)   0 (B)   3 (C)    6   
 
(D)   8 (E)   11  

 
 
 
 
 
 
 

18.    
2

3

0
sin

xd
t dt

dx
   
        

 

(A)    6cos x      (B)    3sin x       C)    6sin x       

 

(D)    32 sinx x       (E)    62 sinx x  

 
 
19.   The regions ,A B and C  in the figure above are bounded by the graph of the function f and the x-

axis.  If the area of each region is 2, what is the value of  
3

3
( ) 1f x dx


 ?     

   
 
(A)   –2 (B)   –1 (C)   4   
 
(D)   7 (E)   12 

 
 
 
 
 
 
 
 



*20.   The rate of change of the altitude of a hot-air balloon is given by   3 24 6r t t t    for 0 8t  .  

Which of the following expressions gives the change in altitude of the balloon during the time the 
altitude is decreasing? 
       

(A)    
3.514

1.572
r t dt  (B)    

8

0
r t dt  (C)    

2.667

0
r t dt  

 

(D)   
3.514

1.572
r t dt  (E)    

2.667

0
r t dt  

 
 
*21.   The velocity, in ft/sec, of a particle moving along the x-axis is given by the function   t tv t e t e  .  

What is the average velocity of the particle from time 0t   to time 3t  ?     
   
 
(A)   20.086 ft/sec (B)   26.447 ft/sec (C)   32.809 ft/sec 
 
(D)   40.671 ft/sec (E)   79.342 ft/sec 

 
 

*22.   If a trapezoidal sum overapproximates  
4

0
f x dx , and a right Riemann sum underapproximates  

 
4

0
f x dx , which of the following could be the graph of  y f x ?   

   
 
(A)  (B)  (C) 
 
 
 
 
 
 
 
 
(D)  (E)   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  
 
*23.   On the closed interval  2, 4 , which of the following could be the graph of a function f with the 

property that  
4

2

1
1

4 2
f t dt 

  ?    

 
(A)   (B) 
 
 
 
 
 
 
 
 
 
 
(C)   (D) 
 
 
 
 
 
 
 
 
 
 
(E) 
  
 

 
 
 
 
 
 
 



 
 
 
 
 


