
MAT 146 
Quiz #8 Name _______________  
10 points: Complete, clear, and accurate responses 
Impact on Course Grade: approximately 1%-2% Score _______________  

Provide appropriate calculus evidence to fully support your response! 
 

1. Here are 8 integrals and a list of 10 possible approaches or strategies for integration. For each integral, 
(A) through (H), select the most appropriate approach/strategy/response from the list (1) through (10). Write the 
number of your selection in the blank in the left column. Note that some strategies/approaches/responses may be 
used more than once and some will not be used at all. (4 pts) 
 
 

 (1) Use u-substitution: u = 4x – 8. 

 
(A) _____ (A) x2e2x∫ dx  (2) Use integration by parts: u = 4x and dv = x2 – 8 dx. 

 
(B) _____ (B)

 
4x x2 −8( )

4

∫ dx  (3) Use u-substitution: u = x2 – 8. 

 
(C) _____ (C)

 
4xex

2

∫ dx  (4) Use integration by parts: u = 4x and dv = cos(4x – 8) dx. 

 
(D) _____ (D)

 
4ex

2

∫ dx  (5) Use u-substitution: u = x2. 

 
(E) _____ (E)

 
4xcos 4x −8( )∫ dx  (6) Use integration by parts: u = x2 and dv = e2x dx. 

 
(F) _____ (F)

 
4e2x∫ dx  (7) Use u-substitution: u = 1

x2 −8
. 

 
(G) _____ (G)

 

4x
x2 −8∫ dx  (8) Use integration by parts: u = 4 and dv = ex

2

dx. 

 
(H) _____ (H) 4cos 4x −8( )∫ dx  (9) Use u-substitution: u = 2x. 

  
(10) No integration strategy we have works for this integral. 

 
 
 
 



 

2. (a) Annabelle wants to evaluate the integral 3x4

16+ x2
dx∫  using a trig substitution. That is, Annabelle 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. (2 pts) 

 
 x =  _____________________  
 
 
 
(b) Genny successfully evaluated a different definite integral using the 
trig substitution x = 3secθ . In using the Fundamental Theorem of Calculus, 
Genny needed to determine tanθ . 

(i) Label the side lengths of this reference triangle that Genny correctly 
created based on the stated trig substitution for her integral. 

 (ii) Based on your reference triangle, express tanθ  in terms of x. (3 pts) 

 tanθ =  ___________________  

 

3. The life span x, in miles of use, for a particular radial automobile tire, is modeled by the wait-time probability 

density function t x( ) = 1
25000

e
−

x
25000 . Solve each problem. Show definite-integral evidence for each. 

 
(a) Calculate the probability that one of these tires will last from 18,000 to 30,000 miles. Show an integral set up 
and use accuracy to at least 4 digits to the right of the decimal point. (2 pts) 
 
  ________________________  
 
 
 
(b) Calculate the probability that one of these tires will last no more than 25,000 miles. Show an integral set up 
and use accuracy to at least 4 digits to the right of the decimal point. (2 pts) 
 
  ________________________  
 
 
 
 (c) Tremont Integrated Round Entities (TIRE), the tire manufacturer, claims that no more than 2% of this model 
tire will last less than M miles. Determine the largest value of M for which this will be true. Express your 
response as the most appropriate correct mile. (2 pts) 

 
  ________________________  
 
  



 
BONUS! Show complete and appropriate calculus-based evidence and justification for your responses. 

Suppose that R is the region enclosed by the graphs of 𝑦 = 𝑒!!, 𝑥 = 𝑘  (𝑘 > 0), and the x- and y-axes. 
(A) Create and solve, if possible, an improper integral to represent the limit of the area of R as k increases 

without bound. (1 pt) 
(B) Calculate the exact volume, in terms of k, of the solid generated by rotating R around the y-axis. (2 pts) 
(C) Calculate the exact volume, in terms of k, of the solid whose base is R and whose cross sections 

perpendicular to the x-axis are squares. (2 pts) 


