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Suppose that 𝒚 = 𝒇 𝒙 is continuous over the closed interval 𝒂, 𝒃 and differentiable at every point of its 

interior 𝒂, 𝒃 . Then there is at least one point 𝒄 in 𝒂, 𝒃 at which

𝒇′ 𝒄 =
𝒇 𝒂 − 𝒇 𝒃

𝒃 − 𝒂
.

Lagrange’s Mean Value Theorem



• Rolle’s theorem is a consequence of MVT

Note



• If 𝒇′ 𝒙 = 𝟎 at each point 𝒙 of an open interval 𝒂, 𝒃 , then 𝒇 𝒙 = 𝑪 ∀𝒙 ∈ 𝒂, 𝒃 , where 𝑪 is a constant.

Corollary



• If 𝒇′ 𝒙 = 𝒈′ 𝒙 at each point 𝒙 in an open interval 𝒂, 𝒃 , then there exists a constant 𝑪 such that   

𝒇 𝒙 = 𝒈 𝒙 + 𝑪, ∀𝒙 ∈ 𝒂, 𝒃 . That is, 𝒇 − 𝒈 is a constant function on 𝒂, 𝒃 .

Corollary



Find the value of 𝒄 that satisfy MVT for

• 𝒇 𝒙 = 𝒙𝟐 + 𝟐𝒙 − 𝟏, 𝒙 ∈ 𝟎, 𝟏



• 𝒇 𝒙 = 𝒙 +
𝟏

𝒙
, 𝒙 ∈

𝟏

𝟐
, 𝟐



Which of the following functions satisfy the hypotheses of the Mean Value Theorem on the given interval

a) 𝒇 𝒙 = 𝒙
𝟐

𝟑, 𝒙 ∈ −𝟏, 𝟖

b) 𝒇 𝒙 = 𝐥𝐨𝐠𝒙 , 𝒙 ∈
𝟏

𝟐
, 𝟐



Find the number of zeros of the following functions in the given interval.

a) 𝒇 𝒙 = 𝒙𝟒 + 𝟑𝒙 + 𝟏, −𝟐,−𝟏



𝒇 𝒙 = 𝒙𝟑 +
𝟒

𝒙𝟐
+ 𝟕, −∞, 𝟎



Suppose that 𝒇 and 𝒈 are continuous on 𝒂, 𝒃 and differentiable throughout 𝒂, 𝒃 and also suppose 

𝒈′ 𝒙 ≠ 𝟎, ∀𝒙 ∈ 𝒂, 𝒃 . Then there exist a number 𝒄 ∈ 𝒂, 𝒃 at which

𝒇′ 𝒄

𝒈′ 𝒄
=
𝒇 𝒂 − 𝒇 𝒃

𝒈 𝒃 − 𝒈 𝒂
.

Cauchy’s Mean Value Theorem
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