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Types of Mean Value Theorems:- 
Mean Value Theorems consists of 3 theorems which are 

as follow :- 

 Rolle’s  Theorem 

 Lagrange’s Mean Value Theorem 

 Cauchy’s Mean Value Theorem 





Contents:- 
Statement 

Geometrical Meaning 

Examples 

Remarks 

 

 



Statement:- 
    It is one of the most fundamental theorem of Differential 

calculus and has far reaching consequences. It states that if y = f 
(x) be a given function and satisfies, 

  

1.  f (x) is continuous in [a , b] 

2. f (x) is differentiable in (a , b ) 

3.  f (a) = f (b) 

 

 Then there exists atleast one real number c ∈(a,b)  such that f'(c)= 0 

 

  

     



Geometrical Meaning:- 
Let A (a,f (a)) and B (b,f (b)) 

be two points on the 
graph of f (x) such that 

f(a) = f(b), then c ∈ (a, b) 
such that the tangent at 
P(c, f(c)) is parallel to x – 

axis. Hence f ‘(c)=0 . 

 



Examples:- 
• Example : 
If differentiability fails at an interior 

point of the interval, the conclusion 
of Rolle's theorem may not hold. 
Consider the absolute value function 

Then f(−1) = f(1), but there is no c 
between −1 and 1 for which the 
derivative is zero. This is because that 
function, although continuous, is not 
differentiable at x = 0. Note that the 
derivative of f changes its sign at 
x = 0, but without attaining the value 
0. 

 
 

 

http://upload.wikimedia.org/wikipedia/commons/6/6b/Absolute_value.svg


• Example : 
 For a radius r > 0 consider the function 

 

 Its graph is the upper semicircle centered 
at the origin. This function is continuous 
on the closed interval [−r,r] .   

 Differentiable in the open interval (−r,r), 
but not differentiable at the endpoints −r 
and r. 

  Since f(−r) = f(r), Rolle's theorem applies, 
and indeed, there is a point where the 
derivative of f is zero here  c=0 ∈ x ∈(-r,r) 
such that f ‘(c)=0  

 

 

 



Remark:- 
Converse of Rolle’s theorem is not true i.e  f ‘(x)= 0 at 

the point within the interval (a,b) without satisfying all the 
conditions of Rolle’s theorem. 
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Statement:- 
Let f be real valued function in [a,b] such that, 

f is continuous in [a,b]. 

f is differentiable in (a,b). 

then there exists a point c in (a, b) such that 



Geometrical Meaning :- 
    Let A (a,f(a)) and 

B(b,f(b)) be two points on 
f(x), then there exists 

c∈(a,b) such that the 
tangent at P(c,f(c)) is 
parallel to chord AB. 

                                                

                                   

                          Fig no. 2 

                      

 

 

 

 

 

 

Fig no. 1 



Remarks:- 
Point C is not unique. There may exist more tan one 

point as in the fig no. 2 where tangent is parallel to 
chord AB. 

The conditions of L.M.V Theorem are only sufficient 
but not necessary. 

 L.M.V Theorem is also called First Mean Value  
Theorem    

    



Example: 
Verify mean value theorem for the function 
f (x) = (x - 4) (x - 6) (x - 8) in [4,10] 
Sol: 
We know that every polynomial function is continuous and product of continues functions 

are continuous. f (x), being product of polynomials of degree 1, is a continuous function 
in [4,10]. 
 

f ' (x) = (x - 6) (x - 4) + (x - 4) (x - 8) + (x - 6) (x - 8) 
f '(x)= (x2 -10x + 24) + (x2 - 12x + 32)+ (x2 - 14x + 48) 
 = 3x2 - 36x + 104 
f '(x) is defined for all values on the interval (4,10).  
 f '(x) is differentiable. 
Since both the condition are satisfied, Mean Value Theorem is applicable. 
 There exist c (4, 10) such that  
 
 
 
 
f (4) = 0 
f '(c) = 3c2 - 36c + 104 
 



Substituting these values in (1), we have 

 

 

 

 

Since 8 ∈ (4,10), 

Mean Value Theorem is satisfied.  

 



Example: ( Using the Mean Value Theorem) Prove 
that for all x > 0 ,ex> x+1 

Let                                   Take  x > 0  and apply the Mean Value Theorem to f on the interval            .  The Mean Value 
Theorem implies that there is a number c such that                     and  

  

 

Now                   , and c > 0 , so                                Thus, 

 

 

Therefore ,                 so  
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Statement:- 
If f(x) and g(x) be two functions defined on [a,b] such 

that:- 

f and g are continuous in [a,b] 

f and g are derivable in (a,b) 

g ‘(x)≠0 for any x in (a,b) 

Then Э at least one c є (a,b) such that     



Geometrical Meaning:-  
Geometrical meaning of 

C.M.V Theorem is that if a 
curve is continuous 
between two points P and 
O has a tangent at every 
point then there exists 
atleast one point R on the 
curve where the tangent 
at R is parallel to chord 
PO. 



Example:- 
Using Cauchy Mean Value Theorem, show that 1-

x2/2!<cos x  for x ≠0. 

Sol:  

Apply C.M.V Theorem to f(x) = 1 - cos x and g(x) = x2 

We get 1-cos x/x2/2 = sin c/c < 1 for some c between 0 and 
x. 



Remarks:- 
Cauchy Mean Value Theorem is also called Second 

Mean Value Theorem. 

 

 


