


                              

Section  L A S T  N A M E      , F I R S T  N A M E  

 

Quiz Q7, Fri Nov 3, 2023 (20 min) Problem: [1] [2] [3] Total % 

Fall 2023 MATH 2301 (Barsamian) Your Score:      

No books, notes, calculators, phones. Possible: 10 10 10 30 100% 

[1] (10 points) 

The Mean Value Theorem 

If a function 𝑓 and an interval [𝑎, 𝑏] satisfy the following two requirements (the hypotheses) 

• 𝑓 is continuous on the closed interval [𝑎, 𝑏] 

• 𝑓 is differentiable on the open interval (𝑎, 𝑏) 

then the following statement (the conclusion) is true: 

There is a number 𝑥 = 𝑐 (at least one) with 𝑎 < 𝑐 < 𝑏 such that 𝑓′(𝑐) =
𝑓(𝑏) − 𝑓(𝑎)

𝑏 − 𝑎
 

In other words, 

The slope of the tangent line at 𝑐 equals the slope of the secant line from 𝑎 to 𝑏. 

Remark: The theorem does not give you the value of 𝑐. If a 𝑐 exists, you have to figure out its value. 

The function 𝑓(𝑥) =
1

𝑥
 and the interval [1,4] do satisfy the two hypotheses of the Mean Value Theorem. 

(a) Find all numbers 𝑐 that satisfy the conclusion of the Mean Value Theorem. Show all details clearly. 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Illustrate your result on the given 

graph of 𝑓(𝑥). 

 

Remark: It is possible to make a 

reasonable illustration for (b) even if you 

are unable to do (a). 

 

 

 
The Quiz continues on back ➔  



[2](10 points) (Suggested Exercise 4.3#1) Let 𝑓(𝑥) = 𝑥3 − 12𝑥 + 5 

(a) Using Calculus, find the intervals on which 𝑓 is increasing and the intervals on which 𝑓 is decreasing. 

Show all details clearly. (You must use Calculus. No credit for just finding 𝑦 values at a bunch of 𝑥 values.) 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Find all local maximum values and local minimum values of 𝑓. Show all details clearly. 

 

 

 

 

 

 

 
[3] (10 points) The graph of a function 𝑓(𝑥) is shown without gridlines or coordinate axes. 

The formulas for 𝑓(𝑥) and its derivatives are 

𝑓(𝑥) = 𝑥𝑒(−𝑥) 

𝑓′(𝑥) = −(𝑥 − 1)𝑒(−𝑥) 

𝑓′′(𝑥) = (𝑥 − 2)𝑒(−𝑥) 
 

(A) There is a highest point. What are its (𝑥, 𝑦) coordinates? Explain clearly how you know. 

(You don’t have to prove that there is a high point. You just need to explain how you know where it is.) 

 

 

 

 

 

(B) There is an inflection point. What are its (𝑥, 𝑦) coordinates? Explain clearly how you know. 

(You don’t have to prove that there is an inflection point. Just explain how you know where it is.) 

 
















