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Properties of the Natural Exponential Function:  The exponential 
function ( ) xf x e=  is an increasing continuous function with domain 

 and range .  Thus  for all x.  Also ( ,−∞ ∞)
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Graph of the function ( ) xf x e=  is to the right. 
 
When using the rule for derivative of exponential function, it is wise 
to always use the chain rule: 
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Laws of Exponents  If A and B are positive numbers and c is a rational number, then 
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Additional examples: 
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12) xy e=        14) 2(1 )xy e= −  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16) ( ) ln(2 ln )f x x= +  
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 Now finding point of extrema and using 2nd derivative test: 

 

2 2 (1) 2
(1)

2 3
1

( 1) 0
{(1) 2(1) 2} 0

( 1) 0 (1)(1)
(1)

1 00 Concave Up
1discard

x

x
x

x

e x
x d g e

ee x g edx
xe

x

=

−
=

− +
= >

− = = =
− ==

=

 

 



MATH 20200 section 5.3 The Natural Exponential Function Page 4 of 4 

64) 
2(1 )x

x

e dx
e
+

∫  

 

2 2 2(1 ) 1 2 2 1 12 ( 2

2

x x x x x
x x

x x x x x x

x x

e e e e edx dx dx e dx e e dx
e e e e e e

e x e C

−

−

⎛ ⎞+ + + ⎛ ⎞= = + + = + + = + +⎜ ⎟ ⎜ ⎟
⎝ ⎠⎝ ⎠

= + − +

∫ ∫ ∫ ∫ ∫ )x

 

 

68) 
1

0

1 x

x

e dx
e

−+
∫  

 

( )

31
2 2 3 31

2 2

3

1( 1)
1

1( 1 )

1 (1 ) 2 2( 1 ) 1 (1 )3 3 3
2

2 1
3

x
x

x

x

x x
x

x x

x

du e dx dx
eu e

du dx
e

e e udx dx u du C u C e C
e e

e C

−

−

− −
−

−

2

−
= − =

= +
− =

⎡ ⎤
⎢ ⎥+ + − −

= = − = − + = + = +⎢ ⎥
⎢ ⎥
⎣ ⎦

−
= + +

∫ ∫ ∫ +
 

 

( )
( ) ( )

( ) ( )

131

0
0

3 3
(1) (0)

33
1

3

1 2 1
3

2 21 1
3 3

2 22 1
3 3

4 2 2 11
3 3

x
x

x

e dx e C
e

e C e

e

e

−
−

− −

−

+ −⎡ ⎤= + +⎢ ⎥⎣ ⎦

− −⎡ ⎤ ⎡= + + − + +⎢ ⎥ ⎢⎣ ⎦ ⎣

= − +

⎛ ⎞
= − +⎜ ⎟⎜ ⎟

⎝ ⎠

∫

C⎤
⎥⎦  

 
 


