
x
f x( )d

d
0 3e

x+ e x
e 1−⋅+ 0−= 3e

x
e x

e 1−⋅+=

Note: Derivatives of the constant terms: π 

and e
π

 equal 0.

f x( ) π 3 e
x⋅+ x

e+ e
π−=4.

x
h x( )d

d
4

1

6
x

5−
6









2
2

3
x

1−
3









+ 3
5

3
x

2

3









−=
2

3
x

5−
6 4

3
x

1−
3+ 5x

2

3−=

4x

1

6
2x

2

3+ 3x

5

3−=

h x( )
4 x 2x+ 3x

2−
3

x

=
4 x

1

2⋅ 2x+ 3x
2−

x

1

3

= 4x

1

2







1

3







−
2x

1
1

3







−
+ 3x

2
1

3







−
−=3.

x
g x( )d

d
3 1−( ) x

2−
0− 5+=

3−

x
2

5+=

g x( )
3

x
4− 5x+= 3 x

1−⋅ 4− 5x+=2.

x
f x( )d

d
5− 3 x

2⋅( )⋅ 3
1−

2
x

3−
2⋅









⋅+= 15− x
2⋅

3

2x x⋅
−=

f x( ) 5− x
3⋅

3

x
+= 5− x

3
3x

1−
2+=1.
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x
G x( )d

d

x
x

3

4
1−







d

d











x
2

2+( )⋅
x

x
2

2+( )d

d







x

3

4
1−







⋅−

x
2

2+( )2
=

3

4
x

1−

4⋅ x
2

2+( )⋅ 2x x

3

4
1−







⋅−

x
2

2+( )2
=

Quotient RuleG x( )

4
x
3

1−

x
2

2+
=

x

3

4
1−

x
2

2+
=8.

4x
2

12x− 2x
2−

x 3−( )
2

2x
2

12x−

x 3−( )
2

==

x
F x( )d

d

x
2x

2( )d

d







x 3−( )⋅
x

x 3−( )d

d







2x
2( )⋅−

x 3−( )
2

=
4x x 3−( )⋅ 1( ) 2⋅ x

2−

x 3−( )
2

=

Quotient RuleF x( )
2x

2

x 3−
=7.

x
h x( )d

d x
3x

4( )d

d







e
x( )⋅ 3x

4( )
x
e
xd

d







⋅+= 12x
3

e
x⋅ 3x

4
e
x⋅+=

Product Ruleh x( ) 3x
4

e
x⋅=6.

3 x

1

2
x
2+







⋅ 3x 4−( )

1

2
x

1−
2⋅ 2x+









⋅+ 3 x x
2+( )⋅ 3x 4−( )

1

2 x
2x+





⋅+==

x
g x( )d

d x
3x 4−( )d

d







x

1

2
x
2+







⋅ 3x 4−( )

x
x

1

2
x
2+







d

d
⋅+=

Product Ruleg x( ) 3x 4−( ) x x
2+( )⋅= 3x 4−( ) x

1

2
x
2+







⋅=5.



9. f x( )

2

x

2

x
+

x
=

2x

1−

2
2 x

1−⋅+

x

1

2

= 2x

1−
2







1

2







−
2x

1−
1

2







−
+= 2x

1−
2x

3−
2+=

x
f x( )d

d
2 1−( )⋅ x

2−
2

3−
2




⋅ x

5−
2⋅+=

2−

x
2

3 2

2x
2

x⋅
−=

10. g x( )
x
2

π 3
e+

=
1

π 3
e+









x
2( )⋅= Constant multiple rule (

1

π 3
e+

  is a constant)

x
g x( )d

d

1

π 3
e+









2x( )⋅=


