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Practice Questions for Exam 2 Solutions Math 131 L. Ballou 

 

Determine the derivative for each of the following: (Do not simplify!) 

1. 3y x   
1/21

3 3
2

dy x
dx


   

2.  ln 4y x  
1

4
4

dy
dx x

   

3. 3xy   3 ln3xdy
dx

  

4.  cos 2y x   2sin 2dy x
dx

   

5. 
5log 6y x  

1
6

6 ln5

dy
dx x

   

6. xy e  
xdy e

dx
   

7.  sinh 1 2y x    2cosh 1 2dy x
dx

    

8. y   0dy
dx

  

9. 3siny x   2 33 cosdy x x
dx

  

10.  tan 2y x   2 1/21
sec 2 2

2

dy x x
dx

    

11.  1/ 2 3y x      
2

2 3 3dy x
dx


     

12. 3 5 1y x    
2/31

5 1 5
3

dy x
dx


    

13. 3lny x  
2

3

1
3dy x

dx x
   

14. 
2

2xy   
2

2 ln 2 2xdy x
dx

   

15.  arctan 6y x  
 

2

1
6

1 6

dy
dx x

 


 

16. 2sin 2y x  2sin2 cos2 2dy x x
dx

    

17.  secy x     sec tandy x x
dx

    

18. 4arcsiny x    
1/22

3/44 1
1

4

dy x x
dx


    

19. 
1/2xy e  

1/2 1/21

2

xdy e x
dx

   

20.  
3/2

27 2y x    
1/2

23
7 2 14

2

dy x x
dx

    

 

 



 2 

21. Find 
dy

dx
for  ln 3xy e x

                              
 ln 3

x
xdy e

e x
dx x


   

22. Find 
dy

dx
 for 

 2

3 2

cosh 2

4 1

x
y

x x




 
  

 

     
 

2 3 2 2 2

23 2

2 sinh 2 4 1 cosh 2 3 8

4 1

x x x x x x xdy

dx x x

     


 
 

23. Find 
dy

dx
 for 3 2tan 2y x x            

1/2
2 2 2 2 21

3tan 2 sec 2 2 2 2
2

dy
x x x x x x x

dx



        

24. Find 
dy

dx
 for

tanh

xe
y

x



  

  

2

2

tanh sech

tanh

x xdy e x e x

dx x

  
  

25. Find  'f x  for ( ) 2 tan 2xf x x x      ln2 2' ln2 tan 2 sec 2x xf x e x x    

26. Find 
dy

dx
 for 1tany x x  

 

1

2

tan

12

dy x x

dx xx



 


 

27. Find  'f x  for 2( ) 2 sinh .f x x x     2' 2sinh 2 2sinh coshf x x x x x   

28. Find the derivative of 

 

1
2 1

2
( ) 2 1

1
2 1

2

x if x

f x x

x if x


  

   
   


. 

 

1
2

2

1
'

2

1
2

2

if x

f x DNE if x

if x


 




  


  

 

29. Find 
dy

dx
 for  1  for 1

x
y x x    

 
   1 ln 1

1

xdy x
x x

dx x

 
     

 

30. Find 
dy

dx
 for  2 2 2ln xy x y 

  

12

2 2

xdy x

dx y y





 

31. For  y f x shown below, sketch a possible graph of  'f x . 

 
 

 

 

 

1/2 -1 
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32. Find the derivative of  
1

2
f x

x



, using the definition of the derivative. 

 
   

 
       

0 0

20 0

1 1

2 2' lim lim

2 21 1 1
lim lim

2 2 2 2 2

h h

h h

f x h f x x h xf x
h h

x x h

h x h x x x h x

 

 

     

      
           

 

 

33. Find ''( )f x  where  ( ) sin 6f x x x .      " 12cos 6 36 sin 6f x x x x   

 

34. At which points on the curve 2sin ,  0 2y x x x      is the tangent line horizontal? 

2 4
' 1 2cos 0,  when  or 

3 3
y x x x

 
      

35. Find an equation of the tangent line to the curve 43 3 2x y   at  1,1 . 

2/3

4 2/3 1/33 3

1/4

1
1 4 32 0

43 3

3

x
dy dy

x y x y
dx dx

y



        , so 
 1,1

1

4
T

dy
m

dx
    so the tangent line is 

 
1

1 1
4

y x     

36. Answer the following, using the table below to find: 

X g(x) h(x) g’(x) h’(x) 

-3 0 3 1 0 

-2 1 2 2 -3 

-1 3 0 -1 -2 

0 2 3 -2 3 

1 0 -1 -2 -2 

2 -2 -2 -1 0 

3 -3 0 0 1 
 

a. (3)f  if ( ) 5 ( ) 4 ( )f x g x h x  .    

 

     ' 5 ' 4 'f x g x h x   so      ' 3 5 ' 3 4 ' 3 4f g h     

 

b. (2)f  if 
2 ( )

( )
( )

g x
f x

h x
 . 

 

 
       

  
2

2 ' 2 '
'

g x h x g x h x
f x

h x


   so  

       

  
2

2 ' 2 2 2 2 ' 2
' 2 1

2

g h g h
f

h


   

 

c. ( 2)f   if ( ) ( ( ))f x g h x . 

 

      ' ' 'f x g h x h x  so       ' 2 ' 2 ' 2 3f g h h      
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d. ( 1)f    if ( ) ( )f x g x . 

 

      
1/21

' '
2

f x g x g x


  so       
1/21 1

' 1 1 ' 1
2 2 3

f g g


       

 

e. If     2f x h x g x , find an equation of the tangent line at 1x   . 

 

        
2

0 1 1 1 3 0y f h g h        

         2 2' ' 2 'f x h x g x xg x x g x   so 

               2 2

tan ' 1 ' 1 1 2 1 1 1 ' 1 7m f h g g g             

A tangent line is  0 7 1y x     

 

37. Find  f x  if  
2

3

3
'

1

x
f x

x 
 where  2 6f  . 

 

   
1/232 1f x x C   ,   Now if  2 6f  , 0C   so    

1/232 1f x x   

 


