
MAT 145: Test #3: 50 points 
Part 2: Calculator OK! (15 points) 

Name  ________________________ Calculator Used ____________  Score _____________________ 

  

26. We know that f is a continuous function with domain [–3, 7]. The signs and values of the first and 
second derivatives of f are shown here. Use this information as you respond to questions (a) through (c). 

x –3 ≤ x < 1 1 1 < x < 3 3 3 < x < 5 5 5 < x ≤ 7 
𝑓′(𝑥) positive 0 negative DNE positive 0 positive 

 
x –3 ≤ x < 0 0 0 < x < 2 2 2 < x < 4 4 4 < x ≤ 7 

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

a) Identify all intervals over which the function f is decreasing. Explain and justify your response using 
calculus-based evidence. (3 pts) 

 ___________________________  
 
 
 
 
 
 
 
 

b) Identify all intervals over which the function f is concave up. Explain and justify your response using 
calculus-based evidence. (3 pts) 

 ___________________________ 
 
 
 
 
 
 
 
 
 
 

c) Identify the location of each point of inflection of the function f. Explain and justify your response 
using calculus-based evidence. (2 pts) 

 ___________________________  
  



 

  

27. Solve the following problem using concepts, skills, and procedures of related rates. Show complete 
evidence and calculus justification. Define all variables, by explaining what each variable you are using 
represents. Include a sketch, labeled with variables or algebraic expressions that include variables. Identify 
all rate(s) included in this problem, and, if known, provide their values, and their units. Show full evidence of 
your calculus-based reasoning and steps to solve the problem, including calculations or calculator input and 
output. Write a sentence to interpret the results of your calculations, including units. (7 pts) 

 
On his computer screen, Gerry used the mouse to draw a rectangle measuring 2 cm long by 3 cm high. 
He then grabbed the lower right corner of the rectangle to enlarge it. The rectangle’s length was 
increasing at 2 cm/sec and the rectangle’s height was increasing at 1 cm/sec. At the instant when the 
rectangle’s height was exactly 6 cm, at what rate was the rectangle’s area changing? 

  

 

____ 1 pt: related sketch, drawing, graph; 

____ 1 pt: related-variables equation; 

____ 1 pt: related-rates equation; 

____ 1 pt: use known info; 

____ 3 pts: correct and correctly labeled result, with units, written as a sentence 



 

  

Name   ___________________________________________________________________  
 
 BONUS!   BONUS!   BONUS! 

(A) Consider the curve described by the equation 2𝑥' − 3𝑥𝑦 + 𝑥 = 2. 
(i) Does x = 1 satisfy this equation? State a YES or NO response. If you claim YES, then 

determine all y-values corresponding to x = 1, with evidence. If you claim NO, explain why 
x = 1 is not possible, with evidence. (1 pt) 

(ii) Write an equation, in the form y = mx + b, for the line tangent to this curve at x = –1. Include 
evidence. (3 pts) 

(iii) Justify that x = 0 is an equation for a vertical asymptote of the curve associated with this 
equation, or, alternatively, explain why that is not true. Include evidence. (2 pts) 

 
 
 
 
 
 
 
 
 
 

(B) Consider the cubic function 𝑓(𝑥) = 𝑥- + 𝑏𝑥' + 𝑐𝑥 + 𝑑. Suppose we know that f has a point of 
inflection at (–1,4) and that f(1) = 8. 
(i) Determine values for constants b, c, and d to assure that f has a point of inflection at (–1,4) and 

that f(1) = 8. Include calculus-based evidence. (3 pts) 
(ii) There are exactly two points on f where a tangent line has slope of 1. Determine each of those 

two ordered pairs. Include calculus-based evidence. (2 pts) 
(iii) Identify the exact location and exact value of each local extreme of f. For each, state whether it 

is a local maximum or a local minimum. Include calculus-based evidence. (2 pts) 
 
 
 
 
 
 
 
 
 
 
 

(C) An open-topped box is to be constructed using a sheet of material that measures 10 inches by 
16 inches. Congruent squares are cut from the corners of this sheet and the resulting flaps are folded 
to create the box. Determine the exact dimensions of the resulting open-topped box that contains 
the maximum possible volume and state the exact volume it would contain. Include calculus-based 
evidence. (3 pts)  

  



 

  

Calculus I 
MAT 145 

Test #3: 50 points 
 

Evaluation Criteria 
 
Part I: No Calculators (35 points) 

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

(11): 4 pts: Show complete and accurate derivation of the derivative. 

(12): 5 pts: Show complete, accurate, and accurately symbolized limit-definition derivation of the derivative. 

(13) – (22): 1 pt each; no partial credit 

(23) – (25): 2 pts each, including (23) all exact locations, (24) global max info; (25) correct response with 

explanation 

 

Part II: Calculators May Be Used (15 points) 

(26) 8 pts: (a) and (b) 3 pts each; (c) 2 pts (correct and complete response to include appropriate calculus-

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

(27) 7 pts: 1 pt: required sketch, drawing, or graph, and statement and use of variables; 1 pt: correct equation 

relating variables or constants; 1 pt: related-rates equation; 1 pt: correct use of known or otherwise-derived 

information; 3 pts: correct numerical solution, appropriately symbolized, with correct interpretation 

statement 

BONUS! Provide complete and accurate solutions with justifications. 

(A) 6 pts: correct and justified responses as described 

(B) 7 pts: correct and justified responses as described 

(C) 3 pts: correct and justified responses as described 


