
5.4 Rolle’s Theorem and Mean Value 
Theorem 
Objectives: 

• Understand and use Rolle’s Theorem

• Understand and use the Mean Value Theorem


In section 5.1, The Extreme Value Theorem states that a continuous function on a closed 
interval  must have both a minimum and maximum.  Rolle’s Theorem goes on to give 
conditions that guarantee the existence of an extreme value within the interior of .


Rolle’s Theorem 

Let  be continuous on the closed interval  and differentiable on the open interval 

.  If , then there is at least one number  in  such that .


The figure on the right demonstrates that if  is 
continuous on , differentiable on , and 

, then there must be at least one x-value 
between  and  where  has a horizontal tangent 
( ).


Example 1

a). Find the x-intercepts of 

b). Show that  between the two x-intercepts


Example 2

Let    Find all values of x such that  in .


[a, b]
[a, b]

f [a, b]
(a, b) f (a) = f (b) c (a, b) f ′ (c) = 0

f
[a, b] (a, b)

f (a) = f (b)
a b f

f ′ (c) = 0

f (x) = x2 − 3x + 2
f ′ (x) = 0

f (x) = x4 − 2x2 f ′ (x) = 0 [−2, 2]



The Mean Value Theorem 

If  is continuous on a closed interval  and differentiable on an open interval , 
then there exists a number  in  such that 





The Mean Value Theorem is saying that there is 
some x-value, c,  between  and  where the 
tangent line to the graph at  has the same 
slope as the line connecting the endpoints of the  
interval,  and .


Example 3


Given .  Find all values of  in the open interval  such that 




Example 4

Two stationary police cars are equipped with a radar are 5 miles apart on a street of 
highway. A truck passes the first police car and its speed is clocked at 55 miles per hour.  
Four minutes later, the truck passes the second police car and its speed is clocked at 50 
miles per hour. Prove that the truck exceeded the speed limit of 55 MPH at some time 
between passing the first and second police car.  

f [a, b] (a, b)
c (a, b)

f ′ (c) =
f (b) − f (a)

b − a

a b
f (c)

(a, f (a)) (b, f (b))

f (x) = 5 −
4
x

c (1, 4)

f ′ (c) =
f (b) − f (a)

b − a
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