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Supplemental Solutions for the Derivative Formulas Lab 
 
Exercise 5.1 
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Exercise 5.2 

5.2.1 ( ) ( )

( )( ) ( ) ( ) ( )( )
( ) ( ) ( ) ( )( )
( ) ( )2 2

5sin cos

5sin cos 5sin cos

5cos cos 5sin sin

5cos 5sin

y x x
dy d dx x x x
dx dx dx

x x x x

x x

= ⋅

= ⋅ + ⋅

= ⋅ + ⋅ −

= −

 

5.2.2 

( )

( )

2

2 2

2

5
7

5 5
7 7

10 5
7 7
5 2

7

t

t t

t t

t

y t e

dy d dt e t e
dt dt dt

t e t e

t e t

= ⋅

⎛ ⎞= ⋅ + ⋅⎜ ⎟
⎝ ⎠

= ⋅ +

+
=

 

5.2.3 ( ) ( )

( ) ( ) ( ) ( )( )

( )

( )

4 ln

4 ln 4 ln

14 ln 4

4ln 4

F x x x
d dF x x x x x
dx dx

x x
x

x

= ⋅

′ = ⋅ + ⋅

= ⋅ + ⋅

= +

 



Portland Community College MTH 251 Lab Manual 

D20 | A p p e n d i x  D  

5.2.4 ( )
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Exercise 5.3 
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5.3.2 ( ) ( )

( )
( )( ) ( ) ( )

( )
( )

( )

( )( )

( )

4

4 4

24

4 3

8

3 3

8

3

8

5

2ln

2ln 2ln

12 2ln 4

2 8 ln

2 1 4ln

2 8ln

x
u x

x
d dx x x x
dx dxu x

x

x x x
x

x
x x x

x
x x

x
x

x

=

⋅ − ⋅
′ =

⋅ ⋅ − ⋅
=

−
=

−
=

−
=

 

5.3.3 
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5.3.4 ( ) ( )
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Exercise 5.4 
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Exercise 5.5 
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( )5 30f =  and ( )5 11f ′ =  So the tangent line to f at 5 passes through the point ( )5,30  and 

has a slope of 11.  The equation of this line is 11 25y x= − . 
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( )2 2h − =  and ( )2 1h′ − =   So the tangent line to h at 2−  passes through the point ( )2,2−  

and has a slope of 1.  The equation of this line is 4y x= + . 
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Since the graph of ( )y K x=  is simply the horizontal line 0.5y =  with a hole at 1− , the 

tangent line to K at 8  must be the line with equation 0.5y = . 
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( )0 0r =  and ( )0r′  has the form 
1
0

.  This form for ( )0r′  implies that r has a vertical tangent 

line at 0 .  So the tangent to r at 0  is the line 0x = . 

Exercise 5.6 
25

9/2 7/2
211/2

7

4 22 99
4

99

dy d yy t t t tdt dtt
t

= = =
=

=

 

 

E5.7.1 f ′  is positive over ( ), 8−∞ −  and ( )2,∞ ;  f ′  is negative over ( )8, 2− . 

E5.7.2 f ′  is increasing over  and ( )3,− ∞ ;  f ′  is decreasing over ( ), 3−∞ − . 

E5.7.3 f ′′  is positive over ( )3,− ∞ ;  f ′′  is negative over ( ), 3−∞ − . 

E5.7.4 ( ) 2 6 16f x x x′ = + −  

( ) 2 6f x x′′ = +  

 
 
 
 
 
 
 

Exercise 5.7 

0y =  

Figure E5.5.4K:  33 xy x e=  

Figure E5.7.4Ka:  ( )y f x′=  Figure E5.7.4Kb:  ( )y f x′′=  
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Exercise 5.8 
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Exercise 5.9 
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( ) 2f π′ =  and ( ) 0f π′′ =  So the tangent line to f ′  at π  passes through the point ( ), 2π  and has 

a slope of 0 .  The equation of this line is 2y = . 
 
Exercise 5.10 
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(Continued on next page.) 
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