
AB Calculus Mean Value Theorem Day 2 Homework  Name: ________________________________________ 

1. For each of the following, find the open intervals where the function is increasing and decreasing and find all 
relative extrema.  

a) 
𝑦 =

𝑥2

2𝑥 − 2
 

 
 
 
 
 
 
 
 
 

b) 𝑦 = −𝑥3 + 2𝑥2 + 4 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. For each of the following, find the absolute extrema over the given interval 

a) 𝑦 = −2𝑥2 − 4𝑥 + 4 over [−1, 1] 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) 𝑦 = 2 sin2 𝑥  over [−
𝜋

6
,
𝜋

3
] 

 

3. For each of the following, show that the function 𝑓 satisfies the hypothesis of the Mean Value Theorem on the 
given interval [𝑎, 𝑏]. If it does, find each value of 𝑐 in (𝑎, 𝑏) guaranteed by the theorem. 

a) 
𝑓(𝑥) =

𝑥2 − 1

4𝑥
 over [−1, 1] 

b)  𝑦 = 𝑥3 + 10𝑥2 + 32𝑥 + 33 over [−4, −2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4. Find 
𝑑𝑦

𝑑𝑥
 for each of the following 

a) 𝑦 = sec(𝑒5𝑥4
) b) 𝑦 = sin(2𝑥5

) 

 
 
 
 
 
 
 

c) 𝑦 = csc(ln(3𝑥2)) 
 
 
 
 
 
 
 
 

d) 𝑦 = ln(2 + 𝑒2𝑥5
 ) 

e) 2𝑥 − 3𝑥𝑦2 = 4 f) csc(𝑦2) = 5𝑥 + 4 
 
 
 
 
 
 
 

g) 𝑦 = (sin 𝑥)3𝑥 h) 2𝑥2 + 3 = 𝑒2𝑦3
 

 
 
 
 
 
 
 

i) 𝑓(𝑥) = ln 𝑥 ∙ cot−1 𝑥 j) 2𝑥 + 1 = ln(2𝑦2) 
 
 
 
 
 
 
 

5. If 2 = 2(𝑥2 + 𝑦)3 + 2𝑦, find 
𝑑𝑦

𝑑𝑥
 at (−1, 0). 

 
 


