
 

 

 
(32)   4.2   The Rolle's Theorem (A) 

Roll's 
Theorem 

For ݂ሺݔሻ  

If 
(1) ݂  is continuous      on   ሾ ܽ , ܾሿ 
(2) ݂  is differentiable  on    ሺܽ , ܾሻ 
(3) ݂ሺܽሻ = ݂ሺܾሻ 
Then ∃ ܿ ߳ሺܽ , ܾሻ ℎܿݑܵ ܶℎܽݐ ݂ \ሺܿሻ = 0 

 
 

Roll's 
Theorem 

For ݂\ሺݔሻ  

If 
(1) ݂\  is continuous      on   ሾ ܽ , ܾሿ 
(2) ݂\ is differentiable  on    ሺܽ , ܾሻ 
(3) ݂\ሺܽሻ = ݂\ሺܾሻ 
Then ∃ ܿ ߳ሺܽ , ܾሻ ℎܿݑܵ ܶℎܽݐ ݂\\ሺܿሻ = 0 

 
 

Roll's 
Theorem 

For ݂\\ሺݔሻ  

If 
(1) ݂\\  is continuous      on   ሾ ܽ , ܾሿ 
(2) ݂\\ is differentiable  on    ሺܽ , ܾሻ 
(3) ݂\\ሺܽሻ = ݂\\ሺܾሻ 
Then ∃ ܿ ߳ሺܽ , ܾሻ ℎܿݑܵ ܶℎܽݐ ݂\\\ሺܿሻ = 0 

 
 

Example 1  State the Rolle's Theorem 

Solution 
If 
(1) ݂  is continuous      on   ሾ ܽ , ܾሿ 
(2) ݂  is differentiable  on    ሺܽ , ܾሻ 
(3) ݂ሺܽሻ = ݂ሺܾሻ 
Then ∃ ܿ ߳ሺܽ , ܾሻ ܵܿݑℎ ܶℎܽݐ  ݂ \ሺܿሻ = 0  
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Solution ݂ሺݔሻ = cos ݔ2 + 2 cos ሻݔሺ\݂  ݔ =  −2 sin ݔ2 − 2 sin ሺ0ሻ݂ ݔ = cosሺ0ሻ + 2 cosሺ0ሻ = 1 + 2 = 3 ݂ሺ2ߨሻ = cosሺ4ߨሻ + 2 cosሺ2ߨሻ = 1 + 2 = 3 
 
(1)   ݂  cont.  on  ሾ0,2ߨሿ ሺ2ሻ ݂   diff.  on ሺ0,2ߨሻ 
(3)   ݂ሺ0ሻ =  ݂ሺ2ߨሻ  ∴  ∃  ܿ ∈  ሺ0,2ߨሻ such that  ݂\ሺܿሻ = 0 −2 sin 2ܿ − 2 sin ܿ = 0  sin 2ܿ + sin ܿ  = 0  2 sin ܿ cos ܿ + sin ܿ = 0 sin ܿ ሺ2 cos ܿ + 1ሻ = 0 sin ܿ = 0        ,     cos ܿ =  −12   ܿ = ߨ   ,     ߨ  − 3ߨ ߨ   ,    + ∴   3ߨ ܿ = ,  ߨ  3ߨ2    , 3ߨ4  
 

Example 5 
41   July 19, 

2007 

Let ݂ሺݔሻ = ൝ ݔ if 0 ≤ ݔ ≤ 12 − ݔ if 1 < ݔ ≤ 2 

                               (a) Show that  ݂ሺ2ሻ = ݂ሺ0ሻ 
                               (b) Show that  ݂\ሺܿሻ ≠ 0 for all ܿ ∈ ሺ  0  , 2ሻ 
                               (C) Does this not contradict the Roll's theorem ? Explain 

Solution 
(a) ݂ሺ0ሻ = 0             ,        ݂ሺ2ሻ = 2 − 2 = 0                ∴   ݂ሺ2ሻ =  ݂ሺ0ሻ 

(b)    ݂\ሺݔሻ  = ቄ 1, 0 < ݔ < 1−1, 1 < ݔ < 2  
                 ݂\ሺ1ሻ      ܦ. ܰ.    ܧ
               ݂   not  diff.  at  ݔ = 1  → ݂   not  diff.  on  ሺ  0  , 2ሻ 
 
                 ݂\ሺܥሻ   ≠ 0 
this does not contradict Roll’s Theorem since the hypotheses of Roll’s Theorem are not satisfied   
  

Example 4 
19  May 13,  1999   
28   Dec 20, 2001 
 

if   ݂ሺݔሻ = cos ݔ2 + 2 cos   Show that f  satisfies the conditions of Rolle's ,ݔ
theorem on interval ሾ0 , 2πሿ and find a number  ܿ ∈ ሺ 0 ,  ሻ that satisfiesߨ2
the conclusion of the theorem 
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Homework 
 

1 
11  May 15 ,  1997 
Does The Rolle's Theorem apply to ݂(ݔ) = √9 − ଶ on ሾ−3ݔ , 3ሿ ? 
If yes , find a number  ܿ which satisfies the conclusion of the theorem 
And if not explain why not . 

2 
9  January  8,  1994 
Let  ݂(ݔ) = ଶݔ + 2√9 − ଶݔ   − 3 ≤ ݔ ≤ 3 , Find  the numbers ܿ ∈ (−3 , 3)   satisfying the 
conclusion of the  Rolle's  theorem for  f  

3 

7  July 25,  1996 Let ݂(ݔ) = cos ܿ   find all real numbers  , 2ݔ ∈ ቀ− 2ߨ ,   2ቁߨ

that satisfy the conditions of Rolle's  theorem for f 

4 
19  May 13,  1999  & 28   Dec 20, 2001 if   ݂(ݔ) = cos ݔ2 + 2 cos  Show that f  satisfies the conditions of Rolle's  theorem ,ݔ
on interval ሾ0 , 2πሿ and find a number  ܿ ∈ ( 0 ,   that satisfies the conclusion of the (ߨ2
theorem  

5 

8  July 30  1996 

Let ݂(ݔ) = sin 4ݔ + cos ܿ  find all real numbers  ,   4ݔ ∈ ൫0 ,  ൯ߨ2
that satisfy the conditions of Rolle's  theorem for f 

1 
27   August  2, 2001 If   ݂(ݔ) = 1 + ݔ)2 − 8)23 show that ݂(0) = ݂(16)but ݂\(ܿ) ≠ 0 for every number 
C in the interval ( 0 , 16) Why doesn't this contradict Rolle's  theorem?    
 

2 

45   10 May, 2009 
Let   ݂(ݔ) = 6(2 − ସ/ଷ (ݔ + 5 . 
 

            (a)   Show that there is no  ܿ ∈ ( 1 , 2 ) such that  ݂ᇱ(ܿ) = 0. 
 

            (b)   Does this contradict Rolle's Theorem for ݂ on  ሾ 1 , 2 ሿ ? Explain. 
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