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AB Calculus  Chapter 7.1 Review – Integration by U-Substitution 

1.    The POWER Rule:  
n

x dx   ______________ and thinking BACKWARDS: 

A xdx   B 5xdx   C 
5

x dx   D xdx   E 
3 2

5
dx

x
  

F 
4

1
dx

x
  G 

2

3x dx


  H 
0.7

3x dx   I 3 xdx   J 
e

x dx   

and thinking BACKWARDS: 

K  sin x dx   L  2sec x dx   M dx   N  2csc x dx   O  cos x dx   

P    sec tanx x dx   Q 
x

a dx   R xe dx   S 5xdx   T    csc cotx x dx   

2.    Substitution Rule: 

A  sin 3x dx   B  
 2

2 1
x x

x e dx


   C  2sec 7x dx   
D 

 cos x
dx

x
  

E    3sin cosx x dx   F  tan 3x dx   

Hint: rewrite as ratio 
G 

 ln x
dx

x
  H 

2

3 9

6 7

x
dx

x x




   

J 
  

dx
x

2
21

1
 K dx

x  291

1
 L     dxxxx 223 cossin  M 

 
2

3

6 7

x
dx

x x




 
  

3.      Definite Integrals with Substitution:             ... ...
b

a

ub

b a

a u

f x dx f u du F u F u F b F a       

A 
5

2

0

4x x dx  B   
7

0

sin cos 5 dx



    C 
1

2

0
5 1

x
dx

x   

D    
2

3

2

0

3
2 6

1
x x dx

x

 
  

 
  E 

9 2 2

2

1

2 1t t t
dt

t

 
  

 

4.       Use ALGEBRA: 

A  
2

2 2 3x x dx  
B 

 
2

1x
dx

x


  C 

3 5x
dx

x


  

 
MC - NON-CALCULATOR 
 

7.   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.  
23 5

x dx

x



  

 A.   
3

2 21
3 5 C

9
x    B.   

3
2 21

3 5 C
4

x     C.   
1

2 21
3 5 C

12
x     

 D.   
1

2 21
3 5 C

3
x    E.   

1
2 23

3 5 C
2

x    
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12.  
2

0

cos

1 sin
d










   

 A.   2 2 1   B.  2 2  C.  2 2  D.   2 2 1   E.   2 2 1  

 

14.  
3

2

2
1

x
dx

x


  

 A.  
1 3

ln
2 2

 B.  
1

ln 2
2

  C.  ln 2 D.  2 ln 2 E.  
1

ln 5
2

 

 

19.  
3

2
0 4

dx

x



    Hint:  can you make this look like 

21

dx

x
  

 A.  
3


 B.  

4


  C.  

6


 D.  

1
ln 2

2
 E.  ln 2  

 

22.  
tan4

2

0
cos

xe
dx

x



  is 

 A.  0 B.  1 C.  e – 1  D.  e E.  e + 1 
 
 
 
MC Answers:   7. A 10. D 12. D 14. B 19. A 22. C 
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AP FRQ 2002 #2         Calculator Active 
 

The rate at which people enter an amusement park on a given day is modeled by the function E  defined by 

 
 2

15600

24 160
E t

t t


 
 .  The rate at which people leave the same amusement park on the same day is modeled 

by L  defined by the function  
 2

9890

38 370
L t

t t


 
.  Both  E t and  L t  are measured in people per hour 

and time t  is measured in hours after midnight.  These functions are valid for 9 23t  , the hours during which 

the park is open.  At time 9t  , there are no people in the park.  
 

a. How many people have entered the park by 5:00 P.M.  17t  ?  Round your answer to the nearest 

whole number. 

b. The price of admission to the park is $15 until 5:00 P.M.  17t  .  After 5:00 P.M. the price of admission 

to the park is $11.  How many dollars are collected from admissions to the park on the given day?  Round 
your answers to the nearest whole number. 

c. Let      
9

t

H t E x L x dx   for 9 23x  .  The value of  17H to the nearest whole number is 3725.  

Find the value of  ' 17H , and explain the meaning of  17H and  ' 17H in the context of the 

amusement park. 

d. At what time, t , for 9 23t  , does the model predict that the number of people in the park is a 
maximum? 
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