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1.1 Free Response Solutions 
 
1.   
     
 

3.        

 
 

5.        

 
 

7.    

     

 
 

9.    

     
 
 
11.   If , find    
 
You can see that when f is decreasing the graph of  is below the x - axis, i.e.  is negative - if 
f is increasing the graph of  is above the x - axis. 
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13.   

 

 
 
15.    
 
 

17.  
 
 

19.    

 
 

21.    

 
  



	 3	

1.1 Multiple Choice Solutions 
 

1.  

 
The correct answer is C.   
    
 
3.  

 
The correct answer is A.   
    
 
5. If  h  is the function defined by  , then  
is 
 
The correct answer is D.   
    
 
 
1.2 Free Response Solutions 
 

1.      
 
 

3.   

 

 
 
5. If  and , find  if . 

 
 
 

7. 
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9. 

, find . 

 

11.  

 

 
 
1.2 Multiple Choice Solutions  
 
 

1. If , then  

The correct answer is E 
    

3. I. True:    

 

II. True:   
 

III. True:  
 
The correct answer is E.   
              
 
 
 
1.3 Free Response Solutions 
 
1.        

 
 
3.       
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5.       

 
     
 
7.    

   

     
 
9.   

    

 
11.    
     

  

     
 
13.  

 
     

 
 

15. .       

 
   

17.       
 
 
19.      

 

21. .    

 
 



	 6	

23.   

 
    

25. .     

 
 

27. .     

 
 
29. .      

 
 

31.      
 
 

33.      

 
 
35.          
 
 

37.  

 
   
 
 
 
1.3 Multiple Choice Solutions 
 

1. If , then  

The correct answer is E 
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3.  
 
The correct answer is C 
 

 
 
 
5.   
 
The correct answer is D 

 
 
7.  
 
The correct answer is B 
              
 
 

9.   
 
The correct answer is C.   

 
 
 
 
 
1.4 Free Response Solutions  
 
1. Use the tangent line equation to  at  to approximate 
the value of  

 
 

 
 
  Tangent Line:  
 

 
 
 
 
3. Use the equation of the tangent line to  at  to approximate . 
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  Tangent Line:  

 

 
 
 
 
5. Find the equation of the tangent line at  for .  Use this to 
approximate  

 
 

 

 
  Tangent Line:  
 

 
 
 
7. Find an equation of the line tangent to the curve  at the point . 
 

 

Tangent Line:  
 
 
 
 
9. Use the equation of the tangent line to  at  to 
approximate . 

 
  
Tangent Line:  

  
 
 
 
11. Find the equation of the tangent line to  at the point . 
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Tangent Line:  
 

13. Find the equation of the line tangent to  when . 

 

    

Tangent Line:  

 
 
15.  At what point on the graph of  is the tangent parallel to the line 

?  

;  ;   

 
.  The point is   

 
17. Find the equation of the line tangent to 

 
where . 

 
 

  and   
 
 
19. Find all points on the graph of  where the tangent line is horizontal. 
 

 

  or   

Points where the tangent line is horizontal:  

 
 
 
21.  
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a)  and  

b)  Left;   

c) .  So the particle is 49 units to the right of the 
origin at .   
d)  
e) Speeding up, because  and  are both negative. 
 
 
23.  

 

 
a)  

 

b) neither;  
c) .  So, the particle is 114 units above the 
origin at .    
d)  
e) neither;  
 
 
25.    
    
 
 
27.    

 

 
 
 
 
 
29a.  
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29b.   

 ;     

 
30.  
a) .   

 

b)   

    

 
 
   
 
 
1.4 Multiple Choice Solutions 
 
1. .  Graph on calculator to solve:   
 
The correct answer is A 
 
   
 
 
3. Tangent line:    

 
 
The correct answer is C 
   
 
 
5.   and .   
 Tangent line:   
   

 
The correct answer is D 
   
 
7.  
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The correct answer is A.   
    
 

9. .  Graph to find the x-value and y-value. 
 
The correct answer is E 
 
   
 
11.   
 
The correct answer is E 
   
 
13. Graph  for  on a calculator and count the number 
of zeros.   
 
The correct answer is C

 
 

             
 
15.    
 
The correct answer is E

 
 

             
 
 
 
1.5 Free Response Solutions 
 
1.       
 
     
3.   
     
 
5.   
 
7.       
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9.   

   

 
 
11.   

 

 
13.   
 

 
  
 
 

15. 

     
 
 
17. 

      
 
 
19.     
 

Dx x2 ⋅sin x + 2x ⋅cos x( )
= x2 ⋅cos x + sin x ⋅2x + 2x ⋅−sin x + cos x ⋅2
= x2 cos x + 2xsin x − 2xsin x + 2cos x

= x2 cos x + 2xsin x −2xsin x + 2cos x
= x2 cos x + 2cos x

= cos x x2 + 2( )

′f x( ) = 2 sin2 x ⋅2cos x ⋅−sin x + cos2 x ⋅2sin x ⋅cos x⎡⎣ ⎤⎦
= 2 −2sin3 xcos x + 2cos3 xsin x⎡⎣ ⎤⎦
= 4sin xcos x −sin2 x + cos2 x⎡⎣ ⎤⎦
= 4sin xcos x cos2 x − sin2 x⎡⎣ ⎤⎦
= 2 ⋅2sin xcos x cos2x[ ]
= 2sin2x ⋅cos2x
= sin 4x



	 14	

 
21.  

     

 
 
23.   

    

 
 
25.  

 

     

 
 
 
 
27.    

   

 
 
 
29.    

   

 
 
31.   
     
 
33.  Find the equation of the line tangent to  at the point . 
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35.  

   

 

 
 

37.        

 
 

Tangent line:   Normal line:  
 
 

39.  

 

 Tangent line:    

Normal line:  
 

  
41.    

  
  
 
43.  

  
 



	 16	

45.    

   

 
  

 
1.5 Multiple Choice Solutions 
 
 
1.  
 
The correct answer is D 
              
 
3.  

  

 
The correct answer is B 
              
 
 

7. I. False:    

 

II. True:   

III. False:    

 
The correct answer is B 
 
   
 
 
  

f ′ x( ) = xsec2 x + tan x( ) 1( )
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1.6 Free Response Solutions 
 

1.  

   
 
 

3.  

  

  
 
 

5.   

 

     
 
 

7.  

    
 
 
9.   

  
  
 
 
 

11.     

 
 

13.     

 

Recall  , so substitute into numerator: 
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15.     

 
 

17.  
  

 

19. At , the point on the function is  

  

The equation of the tangent line is the line  

The normal line is the line  

 
 

 

21. At , the point on the function is  

  

The equation of the tangent line is the line  

The normal line is the line  
 
 
 
 
1.6 Multiple Choice Solutions 
 

1. ;   

The correct answer is E 
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3.   

 
The correct answer is D 
 
 
 
5.  
 

   is 

 
The correct answer is D 
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1.7 Free Response Solutions 
 
1.  

    

  

3.   

     

 
 
5.    

    

 
 
7.   

      

 

9.   

   

 
 
11. , find  
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13. , find     

  

 
 
15. , find 

 

 

   

 
 

17. , find   

 
 

  

 
 

19. , find 
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21.  

   

 
 

23.   

 

    

 
      
 

25. 
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27.  

 
     

 
 

29.   

 
 

    

    
   
 
 
1.7 Multiple Choice Solutions 

1.  
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The correct answer is E 
   
 
 

3.   

   

 
The correct answer is B 
    
 
 

5.   

 
The correct answer is B 
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1.8 Free Response Homework 
 
1a.  
 
1b.  

 
 
3.  

 
 
 
5.  

 
 
 
7.   
 
 

9.  

 
 

11.  

 
 

13.  

 
   
15.   

 

  
 
17.  

 
 

 

19.   
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21.  

 
 

23.  

 
 

25.  

 
 
 
27a.  
 
27b.  
 
27c.  
 

27d.  

 
 

29a.  

 
 

 

 

 

  
 

29b.  

 

K ′ π
2

⎛
⎝⎜

⎞
⎠⎟
= f ′ h π

2
⎛
⎝⎜

⎞
⎠⎟

⎛
⎝⎜

⎞
⎠⎟
⋅h′ π

2
⎛
⎝⎜

⎞
⎠⎟
= f ′ 2( ) ⋅h′ π

2
⎛
⎝⎜

⎞
⎠⎟
= 2
3
⋅3= 2
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29c.  
 

29d.  

 
 
31. See AP Central 
 
1.8  Multiple Choice Homework 

 
1.  
  
 
The correct answer is A 
              
 

3.   

 

 
 
The correct answer is D 
   
 
 

5.  

 
The correct answer is A 
              
 
 
7.  

 
The correct answer is B 
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Derivative Review Practice Test Solutions 
 

1. .  
So, the correct answer is D  
 
 
3.  

 So, the correct answer is D. 
 
 
5.  and .   
Tangent line:  

. 
So, the correct answer is D  
 
 
 

7.   

 

So, the correct answer is D 
 
 
 
9.  
 
 
 
11a.  

 
 

 
 

 
11b. Show that the fourth derivative of  f  is  
 

 
 

 
 
 

h ' 8( ) = g′ g 8( )( ) ⋅ g′ 8( ) = g′ 2( ) ⋅ g′ 8( ) = 1( ) ⋅ 4( ) = 4
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