
MAT 145: Test #3 (50 points) 
Part 2: Calculator OK! (22 points) 

Name  ________________________  Calculator Used ____________  Score  ____________________  
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29. We know that g is a continuous function with [–3, 7] as its domain. The signs and values of the first and 
second derivatives of g are shown here. Use this information to address the questions that follow. 
Here is information about the first derivative of g. 

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

Here is information about the second derivative of g. 
x –3 ≤ x < 0 0 0 < x < 2 2 2 < x < 6 6 6 < x ≤ 7 

𝑔′′(𝑥) negative 0 positive 0 positive 0 negative 
Use this information to address the two questions here. 

a) Identify the location of each local minimum of the function g. Explain and justify your response 
using calculus-based evidence. (5 pts) 

  __________________________   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) Identify all x-axis values for which the function g is concave up. Explain and justify your response 
using calculus-based evidence. (5 pts) 

  __________________________   
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30. We seek a Riemann Sum approximation of 

4− x2 dx
1

2

∫  using M2 (midpoint rule with 

2 rectangles used to estimate the area between 
the curve and the x-axis, 1 ≤ x ≤ 2). (8 pts) 
 

(a) Within the boxed region here, sketch an 
accurate drawing to represent the 
M2 approximating rectangles. 
Include and label the axes and the 
function. Indicate the exact value of ∆x. 
No other calculations are required. (4 pts) 

 
 
 
 
 

(b) Calculate the exact value of M2. Show evidence. (2 pts)  _______________________  
 
 
 
 
 

(c) Is M2 an overestimate or an underestimate for 4− x2 dx
1

2

∫ ? Explain how you know. (2 pts) 

 
 
 
 
31. A gardener has 100 meters of fencing and wants to enclose 
a rectangular region that borders a utility shed. She needs no fence 
along the utility shed. (4 pts) 
 

(a) Create a picture to represent the enclosed rectangular region. 
I have drawn a representation for the shed in order to get you 
started. (1 pt) 

 
 
 

(b) Suppose we use the variable w to represent the width of the desired enclosed rectangular region and 
the variable l to represent its length. 

i. Show the appropriate placement and use of w and l in your sketch. (1 pt) 
ii. Create an equation involving w and l that accurately uses the value 100 meters as described in the 

problem statement. (1 pt) 
   _____________________________  
 

iii. Create a one-variable area function, either A(w) or A(l), for the enclosed rectangular region. (1 pt) 
 

   _____________________________  
  

UTILITY SHED 
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Name   ___________________________________________________________________  
 
 BONUS!   BONUS!   BONUS! 
 
Consider the function 𝑘 𝑥 = 𝑥! − 3𝑥 + 2 and its graph. (9 pts) 
 

(a) Sketch an accurate graph of the function on the coordinate axes shown here. (1 pt) 
(b) Add to your sketch two lines tangent to the graph of k such that the two tangent lines are 

perpendicular to each other. Label these lines t1 and t2. (1 pt) 
(c) Determine specific values x1 and x2 such that the line tangent to k when x = x1 and the 

line tangent to k when x = x2 are perpendicular to each other. Show complete evidence and 
justification for your determination of x1 and x2. (3 pts) 

(d) Write equations for the two tangent lines that contain points x1 and x2, respectively. (2 pts) 
(e) Justify that there are an infinite number of such pairs of tangent lines and describe a general 

procedure for determining their locations tangent to k. (2 pts) 
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 Page 4 of 4 

Calculus I 
MAT 145 

Test #3: 50 points 
 

Evaluation Criteria 
 
Part I: No Calculators (28 points) 

(1) – (28): 1 pt each; no partial credit 

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

 

Part II: Calculators May Be Used (22 points) 
(29) 10 pts: (a) and (b) 5 pts each (correct and complete response to include appropriate calculus-based 

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

 

(30) 8 pts: (a) 4 pts: correct graph that matches all the information provided with function and axes labeled, 

∆x calculated; (b) 2 pts: exact value of M2 determined, evidence provided; (c) 2 pts: correct and clear 

response regarding over/under estimate. 

 

(31) 4 pts total: (a) 1 pt: required sketch; (b) 3 pts: (i) labels/variables in sketch [1 pt], (ii) correct equation as 

described [1 pt], (iii) correct function as described [1 pt] 

 

BONUS! 9 pts: Provide complete and accurate solutions with justifications and explanations as described. 

 


