
MAT 146 
Test #2 Part I I Name ______________ 
50 points (Part I I : 21 points) Calculator Used ______________ 
Impact on Course Grade: approximately 10% Score ______________ 

16. (a) LindiLu decided to use Partial-Fraction Decomposition (PFD)to reexpress the integrand in 
3x2 − x + 2
x3 + 2x2 −3x∫ dx . Create a template LindiLu could use for the equivalent integral, showing the 

correct denominators and placeholders for missing numerators. Do not solve for any missing values 
(numerators) and do not determine any anti-derivatives! (1 pt) 
 

3x2 − x + 2
x3 + 2x2 −3x

=  

 

(b) Konnar was practicing integration. He took one look at the integral 4x2 +3x − 2
2x3 −3x2 − 2x +31

4

∫ dx  and 

correctly said, “Before carrying out PFD, we first need to …” 
Circle the statement number of the one response from those provided here that best completes 
Konnar’s remark: (1 pt) 
 (i) … determine new upper and lower limits for the definite integral. 
 (ii) … divide the numerator by the denominator  
 (iii) … factor the denominator. 
 (iv) … set u = 2x3 – 3x2 – 2x + 3 to begin a u-substitution. 
 (v)  More than one of these in (i) through (iv) is a required first step. 
 (vi) None of these in (i) through (iv) is a required first step. 
 
17. Here are five definite integral expressions. For each one, determine whether it is an improper 
integral. Circle YES or NO under each integral to represent your response. Note that no more than four 
of the definite integrals here are not improper. (5 pts) 
 

5x
x −30

8

∫ dx  x2

x3 +1−∞

0

∫ dx  x −6
6

10

∫ dx  2x
2x +1−1

2

∫ dx  k
5x − 4k

4

∫ dx,  k >1  

Improper? 
YES       NO 

Improper? 
YES       NO 

Improper? 
YES       NO 

Improper? 
YES       NO 

Improper? 
YES       NO 

 
18. From the set of integrals in #17 that you indicated to be improper integrals, choose one improper 
integral and explain why it is an improper integral. Clearly indicate the integral you have chosen. (2 pts)  
 
 
 
 
 



 

19. For the improper integral 3
x − 2−2

2

∫ dx , show the first two steps in reexpressing this integral, 

illustrating the use of limits, that we can carry out to begin to prove whether this improper integral 
converges. Do not show an entire proof! (2 pts) 

3
x − 2−2

2

∫ dx =  

20. Kolinea wants to evaluate the integral 5x4
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∫ dx  using a trig substitution. That is, he must 

carry out an inverse substitution by defining a new function x(θ). What is the most appropriate trig 
substitution to make here? Your response should be a trig function in terms of θ, expressed as an 
equation. (1 pt) 
  ________________________  
 
21. Nancolinea successfully evaluated an integral using the trig substitution x = 2secθ . After she used 
the Fundamental Theorem of Calculus, she needed to determine tanθ . 
(a) In the space here, draw and label a reference triangle that Nancolinea created based on her trig 
substitution for this integral. (1 pt) 
(b) Using that reference triangle, express tanθ  in terms of x. (1 pt)  ____________  
 
 
 
 
 
22. The probability density function representing the distribution of lifespans for a particular 
flourescent lightbulb can be represented using a negative-exponential wait-time function with mean of 
µ = 2000 hours. (2 pts each) 
 
(a) Calculate the probability that a lightbulb from this population will burn out in its first 500 hours of 
use. Show a definite integral that represents your calculation, and round your response to the nearest 
thousandth. 
 
   ____________________________  
 
 
(a) Calculate the median lifespan for this population of lightbulbs. Show a definite integral equation 
to represent your calculation, and round your response to the nearest thousandth. 
 
   ____________________________  
 
23. WherforArt claimed that the function g(x) = 3x4 − 4x3 − 6x2 +12x −3  has a local extreme at x = 1. 
Show calculus evidence to verify or refute WherforArt’s claim. Clearly indicate how you determined 
your answer. (3 pts) 
  ____________________________ 



 

BONUS! You must show appropriate and complete evidence for your responses! 
 
(C) The function g(x) = x4 + kx2 +8x +1 has a horizontal tangent and a point of inflection for the same 
value of x. Determine the unique value k that makes this true. Show anaytical calculus evidence and 
express your solution as an exact numerical value. (5 pts) 
 
 
 
 
 
 
 
 
 
 
 
 

(D) For the function f (x) = cx2 + 4, c > 0,  determine the smallest value c such that the arc length of the 
curve on the interval 2c ≤ x ≤ 3c  is at least 5 units. Show appropriate calculus evidence and express 
your value for c with at least 5 digits of accuracy to the right of the decimal point. (5 pts) 



 

 
 

Calculus II 
MAT 146 

Test #2 
Total Points:  50 
Impact of Exam on Semester Grade: Approximately 10% 
 

Evaluation Criteria 
 
Part I: No Calculators 29 points 
Questions 1 through 10 
1 pt each with no partial credit. No need to show any work on these. 
 
Questions 11 through 13 
4 pts each. Partial credit is possible. Show all steps leading to each solution. Be clear, complete, and 
accurate. Use appropriate symbolism. For definite integrals, simplify numerical result where 
appropriate. 
 
Question 14: (a) 2 pts for accuracy of placement; (b) 1 pt for correct response. 
 
Question 15: 2 pts, including 1 pt for correct values for P and 1 pt for accurate explanation. 
 
Bonus (A) and (B) 

(A) 4 pts for correct evaluation of the integral. Appropriate justification must be provided. 
(B) 6 pts: (i) 1 pt: explanation; (ii) 2 pts: PFD template; (iii) 3 pts: correct PFD re-expression. 

 
Part II: Calculators Allowed 21 points 
Question 16: (a) 1 pt for correct PFD template; (b) 1 pt for correct statement selection. 
 
Question 17: 5 pts (1 pt each) 
 
Question 18: 2 pts for clear and correct explanation. 
 
Question 19: 2 pts for correct initial steps that include use of limits. 
 
Question 20: 1 pt for correct trig substitution stated in the form of an equation. 
 
Question 21: 2 pts: 1 pt for correct reference triangle; 1 point for required expression. 
 
Question 22: 2 pts each, including 1 pt for correct and complete integral set up and 1 pt for correct 
numerical response rounded as indicated. 
 
Question 23: 3 pts for correct statement (verify or refute) and accompanying calculus evidence. 
 
Bonus (C) and (D) 

(C) 5 pts for correct calculation of the value b. Appropriate justification must be provided. 
(D) 5 pts for correct calculation of the value c. Appropriate justification must be provided. 

 
 


