
MAT 145: Test #3 (30 points) 
Part 2: Calculator OK! (30 points) 

Name  ________________________  Calculator Used ____________  Score  ____________________  
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23. We know that f is a continuous function with [–2, 5] as its domain. The signs and values of the first and 
second derivatives of f are shown here. Use this information to address the questions that follow. 

x –2 ≤ x < 0 0 0 < x < 2 2 2 < x < 4 4 4 < x ≤ 5 
𝑓′(𝑥) negative 0 negative 0 positive 0 negative 

 
x –2 ≤ x < 0 0 0 < x < 1 1 1 < x < 3 3 3 < x ≤ 5 

𝑓′′(𝑥) positive 0 negative 0 positive 0 negative 
 

a) Identify all intervals over which the function f is increasing. Explain and justify your response using 
calculus-based evidence. (5 pts) 

  __________________________   
 
 
 
 
 
 
 
 
 

b) Identify the location of each local maximum of the function f. Explain and justify your response using 
calculus-based evidence. (5 pts) 

  __________________________   
 
 
 
 
 
 
 
 
 
 

c) Identify all intervals over which the function f is concave down. Explain and justify your response 
using calculus-based evidence. (5 pts) 

  __________________________   
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24. Sketch a possible graph of a continuous function g, with domain [–2, 5], that satisfies all the conditions 

listed here. If they exist, label all local maxima, all local minima, and all inflection points. (8 pts)  
• g(0) =1,g(−1) = 2,g(1) = −1,  and g(3) = 0  
• ʹg (x)> 0,  [− 2,−1)∪ (2, 4)  
• ʹg (x)< 0,  (−1, 2)∪ (4, 5]  
• ʹ́g (x)> 0,  (0,3)  
• !!g (x)< 0,  [− 2, 0)∪ (3, 5]  
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25. Solve the following problem using concepts, skills, and procedures of related rates. Show complete 
evidence and calculus justification. Include a drawing to help represent the situation. Clarify your work by 
showing variables and stating in words what those variables represent. Please write a one-sentence 
interpretation of the result in the context of the problem, and include units! (7 pts: Review the grade criteria for details 
about partial credit.) 

 
A 15-foot ladder rests against a wall. The foot of the ladder begins to move away from the 
wall at a constant rate of 3 ft/sec. At the instant that the top of the ladder is 12 feet from the 
floor, how fast is the top of the ladder falling toward the floor?  
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Name   ___________________________________________________________________  
 
 BONUS!   BONUS!   BONUS! 

(A) Consider the curve described by the equation 3y2 + 2xy+1= 0 . Write an equation, in the form 
y = mx + b, for the line tangent to this curve at the point (–2,1). (3 pts) 

 
 
 
 
 
 
 
 
(B) An open-topped rectangular box with square base is to be made using precisely 48 square feet of 
materials. Determine the dimensions of such a box that results in a box with the largest possible volume. 
What is that volume? Show all details, evidence, domain restrictions, and other required calculus-based 
evidence! (4 pts) 
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Calculus I 
MAT 145 

Test #3: 50 points 
 

Evaluation Criteria 
 
Part I: No Calculators (20 points) 

(1) – (10): 1 pt each; no partial credit 

(11) – (20): 1 pt each; no partial credit 

Bonus! 2 pts: Correct spelling of both names is required. 

 

Part II: Calculators May Be Used (30 points) 

(23) 15 pts: (a) through (c) 5 pts each (correct and complete response to include appropriate calculus-based 

evidence and accurate description that links your evidence to your conclusions) 

(24) 8 pts (correct graph that matches all the information provided and points of interest are labeled) 

(25) 7 pts total: 2 pts: required sketch, drawing, or graph, and statement and use of variables; 1 pt: correct 

equation relating variables or constants; 1 pt: related-rates equation; 2 pts: correct solution, appropriately 

symbolized, with supporting calculus evidence; 1 pt for specific and correct interpretation statement, 

including units 

BONUS! Provide complete and accurate solutions with justifications. 

(A) 3 pts: correct equation in stated form with calculus evidence 

(B) 4 pts: details, evidence, domain restrictions, and other required calculus-based evidence 

 


