
CALCULUS 2 
WORKED EXAMLES 

DERIVATIVES OF EXPONENTIAL FUNCTIONS 
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DERIVATIVES OF EXPONENTIAL FUNCTIONS 

Note: 1.   2.  

Find the derivatives of the following exponential functions. 

1)  

2)  

3)  

4)  

5)  

6)  

7)  

8)  

9)  

10)  

11)  

12)  

13)  

14)  

15)  

16)  

17)  

18)  

19)  

20)  

21)  

22)  

23)  

24)  

25)  

26)  

27)  

28)  

29)  

30)  

 

( ) .x xd e e
dx

= ( ) ( )lnx xd a a a
dx

=

( ) 22 xf x e x= +

25 4 ty t e= +

5 2xy = +

( ) 2 2*3x xf x = +

25 2 3xy x= + +

( ) 12 11x xf x e= +

34*10xy x= -

3 2*4xy x= -

3 33
3

x

y
x

= +

( ) 2 ef x e x= +

( ) 1 xf x e +=

( ) 2tf t e +=

( ) 1f t eq -=

( )ln 4 xz e=

( )ln 4 4xz =

( ) ( )ln 3 tf t =

( ) 3 3xf x x= +

5.5 6.6t ty = +

2 xy p p= +

( ) ( )ln 2 zh z =

( ) xf x ep p= +

( ) xf x xpp= +

x ay a x= +

( ) ( )2 2 x
f x xp p= +

( ) ( ) ( )2ln 3 ln 4 zf z z e= +

( )
3

12 3xg x x e
x

= - + -

( ) k xg x x k= +

( ) ( )e er e
q q

q
-+

=

( ) ( )23 53 4xg x e x= -

( ) 5

4

5

3
x

xf x
e
+

=
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SOLUTIONS 

1)  

 

2)  
 

3)  
 

4)  

 

5)  
 

6)  

 

7)  
 

8)  
 

9)  

 

10)  

 

11)  

 

12)  

 

13)  

 

14)  

 

15)  

 

16)  

 

17)  

 

18)  

 

19)  
 

20)  

 

( ) 22 xf x e x= +

( ) 2 2xf x e x¢ = +

25 4 ty t e= +

10 4 ty t e¢ = +

5 2xy = +

( )ln 5 5xy¢ =

( ) 2 2*3x xf x = +

( ) ( ) ( )ln 2 2 2 ln3 3x xf x¢ = +

25 2 3xy x= + +

( )10 ln 2 2xy x¢ = +

( ) 12 11x xf x e= +

( ) ( )12 ln11 11x xf x e¢ = +

34*10xy x= -

( ) 24 ln10 10 3xy x¢ = -

3 2*4xy x= -

( )3 2 ln 4 4xy¢ = -

3 33
3

x

y
x

= +

( ) ( )

1
2

3
2

1 *3 33*
3
1 1ln3 3 33
3 2

x

x

y x

y x

-

-

= +

¢ = -

( ) 2 ef x e x= +

( ) 1ef x ex -¢ =

( ) 1 xf x e +=

( )
( )

1

1

* x

x

f x e e

f x e +

=

¢ =

( ) 2tf t e +=

( )
( )

2

2

*t

t

f t e e

f t e +

=

¢ =

( ) 1f t eq -=
1

1

*y e e
y e

q

q

-

-

=

¢ =

( )ln 4 xz e=

( )ln 4 xz e¢ =

( )ln 4 4xz =

( )( )
( )2
ln 4 ln 4 4

ln 4 4

x

x

z

z

¢ =

¢ =

( ) ( )ln 3 tf t =

( ) ( ) ( )ln 3 ln ln3tf t¢ =

( ) 3 3xf x x= +

( ) ( )23 ln 3 3xf x x¢ = +

5.5 6.6t ty = +

( ) ( )5.5 ln5.5 6.6 ln 6.6t ty¢ = +

2 xy p p= +

lnxy p p¢ =

( ) ( )ln 2 zh z =

( ) ( ) ( )ln 2 ln ln 2zh z¢ =
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21)  

 

22)  

 

23)  

 

24)  

 

25)  

   

26)  

 

27)  

 

28)  

 

29)  

 

30)  

 

 

( ) xf x ep p= +

( ) lnxf x p p¢ =

( ) xf x xpp= +

( ) 1lnxf x xpp p p -¢ = +

x ay a x= +

1lnx ay a a ax -¢ = +

( ) ( )2 2 x
f x xp p= +

( ) ( ) ( )22 1 2 2ln
x

f x xpp p p-¢ = +

( ) ( ) ( )2ln 3 ln 4 zf z z e= +

( ) ( ) ( )2ln3 ln 4 zf z z e¢ = +/

( )
3

12 3xg x x e
x

= - + -

( )
4
3

2 3 ln3
3

xxg x
-

¢ = + +

( ) k xg x x k= +

( ) 1 lnk xg x kx k k-¢ = +

( ) ( )e er e
q q

q
-+

=

( ) ( ) ( )e er e e e
q q

q qq
-+- æ ö¢ = - ç ÷

è ø

( ) ( )23 53 4xg x e x= -

( ) ( )
( )( )

( )

2 2

2

2

3 5 3 4

3 5 3

3 5 3

6 3 4 *15

        3 2 3 4 5

        3 6 5 8

x x

x

x

g x xe x e x

xe x x

xe x x

¢ = - +

= - +

= + -

( ) 5

4

5

3
x

xf x
e
+

=

( ) ( )
( )

( ){ }
( )

( )

5 5

5

5

5

5 3 4 4 5

2
5

3 5 4

25

3 5

5

*4 3 *25

  4 25 3
         

4 25 75
         

x x

x

x

x

x

e x x x e
f x

e

x e x x

e

x x x

e

- +
¢ =

- +
=

- -
=


