
Fundamental theorems

Rolle's Theorem : 

If f(x) is

1) a continuous function on the interval [a, b]

2) differentiable on the open interval (a, b)

3) and f(a) = f(b), 

then there is at least one value c of x in the interval (a, b) 

such that f '(c) = 0

Example 1 The graph of f(x) = - x2 + 6x - 6 for 1 ≤ x ≤ 5 is 

shown below. 
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f(1) = f(5) = - 1 

and f is continuous on [1 , 5] and differentiable on (1 , 5) 

hence,

according to Rolle's theorem, there exists at least one value 

of x = c such that f '(c) = 0.

f '(x) = - 2 x + 6

f '(c) = - 2 c + 6 = 0

Solve the above equation to obtain

c = 3

Therefore at x = 3 there is a tangent to the graph of f that 

has a slope equal to zero (horizontal line) 

Ex. The graph of f(x) = sin(x) + 2 for 0 ≤ x ≤ 2π is shown 

below.

f(0) = f(2π) = 2 and f is continuous on [0 , 2π] and 

differentiable on (0 , 2π) hence, according to Rolle's 

theorem, there exists at least one value (there may be more 

than one!) of x = c such that f '(c) = 0.
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than one!) of x = c such that f '(c) = 0.

f '(x) = cos(x)

f '(c) = cos(c) = 0

The above equation has two solutions on the interval [0 , 2π]

c1 = π/2 and c2 = 3π/2.

Therefore both at x = π/2 and x = 3 π/2 there are tangents 

to the graph that have a slope equal to zero

Ex. Function                     , does not satisfy 

Rolle's theorem: although it is continuous and f(-1) = f(3), the 

function is not differentiable at x = 1 and therefore f '(c) = 

0 with c in the interval (-1 , 3) is not guaranteed. In fact it is 

easy to see that there is no horizontal tangent to the graph 

of f on the interval (-1 , 3).

Ex. Check that function f(x) = x 2 - 4 x + 3 on the interval   

[1 , 3] satisfies all conditions of Rolle's theorem and then 

find all values of x = c such that f '(c) = 0.

Ex. Check that function g(x) = cos(x) on the interval             

[- π/2 , 3π/2] satisfies all conditions of Rolle's theorem and 
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Ex. Check that function g(x) = cos(x) on the interval             

[- π/2 , 3π/2] satisfies all conditions of Rolle's theorem and 

then find all values x = c such that g '(c) = 0.

Mean Value Theorem
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Mean Value Theorem

Ex. Determine all the numbers c which satisfy the 

conclusions of the Mean Value Theorem for the following 

function.

Ex. Suppose that we know that f(x) is continuous and 

differentiable on [6,15]. Let’s also suppose that we know 

that f(6)=−2 and that we know that f′(x)≤10. What is the 

largest possible value for f(15)?
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Ex. Determine all the number(s) c which satisfy the 

conclusion of the Mean Value Theorem for the given function 

and interval.
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Taylor'sTheorem

7

   K20RB Unit 3 Page 9    



   K20RB Unit 3 Page 10    



   K20RB Unit 3 Page 11    



   K20RB Unit 3 Page 12    



   K20RB Unit 3 Page 13    



   K20RB Unit 3 Page 14    



   K20RB Unit 3 Page 15    



INDETERMINATE FORMS 
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Increasing and decreasing function 
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MAXIMA AND MINIMA 
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