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AP Calculus AB/BC Worksheet “IVT, EVT, MVT AP Exam Problems”  Name: 
1) If 𝑓 is a continuous function on the closed interval [𝑎, 𝑏], which of the following must be true?

(A) There is a number 𝑐 in the open interval (𝑎, 𝑏) such that 𝑓(𝑐) = 0.
(B) There is a number 𝑐 in the open interval (𝑎, 𝑏) such that 𝑓(𝑎) < 𝑓(𝑐) < 𝑓(𝑏).
(C) There is a number 𝑐 in the closed interval [𝑎, 𝑏] such that 𝑓(𝑐) ≥ 𝑓(𝑥) for all 𝑥 in [𝑎, 𝑏].
(D) There is a number 𝑐 in the open interval (𝑎, 𝑏) such that 𝑓!(𝑐) = 0.

(E) There is a number 𝑐 in the open interval (𝑎, 𝑏) such that 𝑓!(𝑐) =
!(#)%!(&)

#%&

2) The function 𝑓 is continuous and differentiable on the closed interval [3,7]. The table above gives
selected values of 𝑓 on this interval. Which of the following statements must be true?

I. The minimum value of 𝑓 on [3,7] is 12.
II. There exists 𝑐, for 3 < 𝑐 < 7, such that 𝑓!(𝑐) = 0.
III. 𝑓!(𝑥) > 0 for 5 < 𝑥 < 7.

(A) I only
(B) II only
(C) III only
(D) I and III only
(E) I, II, and III

3) The function 𝑓 is continuous for −2 ≤ 𝑥 ≤ 1 and differentiable for −2 < 𝑥 < 1. If 𝑓(−2) = −5 and
𝑓(1) = 4, which of the following statements could be false?

(A) There exists 𝑐, where −2 < 𝑐 < 1, such that 𝑓(𝑐) = 0.
(B) There exists 𝑐, where −2 < 𝑐 < 1, such that 𝑓!(𝑐) = 0.
(C) There exists 𝑐, where −2 < 𝑐 < 1, such that 𝑓(𝑐) = 3.
(D) There exists 𝑐, where −2 < 𝑐 < 1, such that 𝑓!(𝑐) = 3.
(E) There exists 𝑐, where −2 ≤ 𝑐 ≤ 1, such that 𝑓(𝑐) ≥ 𝑓(𝑥) for all 𝑥 on the closed interval −2 ≤ 𝑥 ≤ 1.

𝑥	 3	 4	 5	 6	 7	
𝑓(𝑥)	 20	 17	 12	 16	 20	
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4) The function 𝑓 is continuous and differentiable on the closed interval [0,4]. The table above gives
selected values of 𝑓 on this interval. Which of the following statements must be true?

(A) The minimum value of 𝑓 on [0,4] is 2 .
(B) The maximum value of 𝑓 on [0,4] is 4 .
(C) 𝑓(𝑥) > 0 for 0 < 𝑥 < 4
(D) 𝑓!(𝑥) < 0 for 2 < 𝑥 < 4
(E) There exists 𝑐, with 0 < 𝑐 < 4, for which 𝑓!(𝑐) = 0.

5) Let 𝑓 be a function that is differentiable on the open interval (1,10). If 𝑓(2) = −5, 𝑓(5) = 5,
and 𝑓(9) = −5, which of the following must be true?

I. 𝑓 has at least 2 zeros.
II. The graph of 𝑓 has at least one horizontal tangent.
III. For some 𝑐, 2 < 𝑐 < 5, 𝑓(𝑐) = 3.

(A) None
(B) I only
(C) I and II only
(D) I and III only
(E) I, II, and III

6) If 𝑓 is continuous for 𝑎 ≤ 𝑥 ≤ 𝑏 and differentiable for 𝑎 < 𝑥 < 𝑏, which of the following could be false?

(A) 𝑓!(𝑐) = "($)&"(')
$&'

 for some 𝑐 such that 𝑎 < 𝑐 < 𝑏. 
(B) 𝑓!(𝑐) = 0 for some 𝑐 such that 𝑎 < 𝑐 < 𝑏.
(C) 𝑓 has a minimum value on 𝑎 ≤ 𝑥 ≤ 𝑏.
(D) 𝑓 has a maximum value on 𝑎 ≤ 𝑥 ≤ 𝑏.

(E) ∫'
$  𝑓(𝑥)𝑑𝑥 exists.

7) The function 𝑓 is continuous for −2 ≤ 𝑥 ≤ 2 and 𝑓(−2) = 𝑓(2) = 0. If there is no 𝑐, where
−2 < 𝑐 < 2, for which 𝑓!(𝑐) = 0, which of the following statements must be true?

(A) For −2 < 𝑘 < 2, 𝑓!(𝑘) > 0.
(B) For −2 < 𝑘 < 2, 𝑓!(𝑘) < 0.
(C) For −2 < 𝑘 < 2, 𝑓!(𝑘) exists.
(D) For −2 < 𝑘 < 2, 𝑓!(𝑘) exists, but 𝑓! is not continuous.
(E) For some 𝑘, where −2 < 𝑘 < 2, 𝑓!(𝑘) does not exist.

𝑥	 0	 1	 2	 3	 4	
𝑓(𝑥)	 2	 3	 4	 3	 2	


