
Section 4.3  HOW DERIVATIVES AFFECT THE SHAPE OF A GRAPH 
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Ex: Find where the function is increasing / decreasing / concave up / concave down. 
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Ex- Sketch a possible graph of the function satisfies: 
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Section 4.4 Indeterminate Forms and L’Hospital’s Rule 

In general, we are considering the limit of the form ( )
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L’Hospital’s Rule: Suppose f and g are differentiable and 0)(' ≠xg near a (except possibly at a).  Suppose 
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In other word, we are having the indeterminate forms such as 
0
0 , or  

∞
∞  

 Then  ( )
( )

( )
( )xg
xf

xg
xf

axax '
'limlim

→→
=  

Proof:  ( )
( )

( )
( )

( ) ( )
( )xg
xf

agxg
afxf

ax
agxg

ax
afxf

ag
af

xg
xf

xg
xf

axax

ax

ax

axax →→

→

→

→→
=

−
−

=

−
−
−
−

=== lim
)()(
)()(lim

)()(lim

)()(lim

)('
'

'
'limlim  

Ex: Evaluate the following limits: 
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Indeterminate Products: ( )0 ⋅ ±∞  
 
Ex: Evaluate the following limits: 
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Indeterminate Differences: ∞−∞  
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Ex: Evaluate  
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Indeterminate Powers: 
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Ex: Evaluate the following limits 
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Ex: Show that c
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Ex: Evaluate the following: 
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Cauchy’s Mean Value Theorem: Suppose that the functions f and g are continuous on [a, b] and 
differentiable on (a, b), and 0)(' ≠xg for all ( )bax ,∈ .  Then, there is a number ( )bac ,∈ such that 
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