
MAT 146 
Test #2 Part II Name _______________  
50 points (Part II: 25 points) Calculator Used  ___________  
Impact on Course Grade: approximately 10% Score _______________  

15. Lorraine used partial fraction decomposition to evaluate !"#$%"&$'("$)
"*$!"#$!"&$!"$'

𝑑𝑥. She began by 

correctly factoring the denominator: 𝑥- + 2𝑥0 + 2𝑥! + 2𝑥 + 1 = 𝑥 + 1 ! 𝑥! + 1 . 

(a) Write the correct integral template Lorraine should use in her next step. (2 pts) 
!"#$%"&$'("$)

"*$!"#$!"&$!"$'
𝑑𝑥 = !"#$%"&$'("$)

"$' & "&$'
𝑑𝑥 =  ___________________________   

(b) Jackson was following along with Lorraine’s work, including Lorraine’s response to (a). 
Jackson then asked Lorraine, “Now what do we do?” Circle the letter of the one best response 
Lorraine should give to Jackson: (1 pt) 

(A)	Solve	the	equated	numerators	
equation.	

	

(B)	Determine	the	values	for	A,	B,	C	and	so	
on	in	your	template.	

	

(C)	Determine	the	antiderivative	of	your	
template.	

	
(D)	Re-express	your	template	so	that	every	
fraction	has	the	same	denominator:	
𝑥- + 2𝑥0 + 2𝑥! + 2𝑥 + 1.	

	

(E)	Use	the	Fundamental	Theorem	of	
Calculus	to	calculate	the	numerical	value	of	
the	integral.	

	

(F)	None	of	these	choices	represent	
the	correct	next	step.	

 
16. Here are five different 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 
at least one of these is an improper integral. (5 pts) 
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17. From the set of integrals in #16, choose one for which you indicated it is NOT an improper 
integral. For that choice, explain how you determined it is NOT an improper integral. Clearly 
indicate the integral you have chosen. (2 pts)  
 
 
 
 
 
 
18. Determine the average value of the function  𝑦 = 4𝑥 − 𝑥! on the interval 0 ≤ 𝑥 ≤ 4. Show 
an appropriate definite-integral set up and express an exact average value. (3 pts) 
 
 
 ________________________________ 



 
19. For the integral 	!"

&

FG#
𝑑𝑥'

( , we make a substitution: 𝑢 = 𝑥0. Determine the correct re-
expressed integral in terms of u. Choose and circle one. (2 pts) 
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(G)	

None	of	these	
choices	represent	
the	correct	integral	

in	terms	of	u.	

 

20. (a) Kyle wants to evaluate the integral 0"K

"&$)
𝑑𝑥#

(  using a trig substitution. That is, Kyle must 
define a new function x(q). What is the most appropriate trig substitution to make here? Your 
response should be a trig function in terms of q, expressed as an equation. (3 pts) 
 _________________________  
 
 
(b) Rollins successfully evaluated a different definite integral using the 
trig substitution  𝑥 = L

&MNO(P). Later in his work, Rollins used the Fundamental 
Theorem of Calculus. He needed to determine cot(𝜃). (i) Label the side 
lengths of this reference triangle that Rollins correctly created based on the 
stated trig substitution for his integral. (ii) Based on your reference triangle, 
express cot(𝜃) in terms of x. (3 pts) 

 _________________________  
 
 

21. The wait time to speak to a teller at a local bank can be modeled by a negative-exponential 
wait-time distribution with mean 𝜆 = 4 minutes. Recall that 𝑤 𝑡 = '

V
𝑒>

W
X represents a wait-time 

disribution with mean wait time 𝜆. 
 
(a) Calculate the probability that a customer’s wait time, at this bank, will be less than 2 minutes. 
Show definite-integral evidence. Express your response using a decimal approximation with at 
least 3-digit accuracy. (2 pts) 
 
 _________________________  
 
 
 
(b) Determine a customer’s minimum wait time in minutes and seconds, at this bank, so that the 
probability is at least 95% that the customer will wait no longer than this time. Show definite-
integral evidence. Express your response to the nearest second. (2 pts) 

  
 
 _________________________  
  



 

BONUS! You must show appropriate and complete calculus evidence for your responses! 
(I) At an intersection in Lexington, Massachusetts, cars turn left at the rate 𝐿 𝑡 = 60 𝑡	sin! W

#  
cars per hour on the time interval 0 ≤ 𝑡 ≤ 18 hours. A graph of L(t) is shown here. 

(A) For the time interval 0 ≤ 𝑡 ≤ 18 hours, calculate the 
total number of cars turning left at the intersection. 
Check the form of and units for your response. 

(B) Traffic engineers will consider left-turn restrictions 
when L(t) ≥ 150 cars per hour. Determine all values 
of t for which L(t) ≥ 150 and compute the average 
value of L on this time interval. Clearly indicate units 
of measure. 

(C) Engineers will install a traffic light if there is any 2-hr 
time interval during which the product of the total 
number of cars turing left and the total number of oncoming cars traveling straight through 
the intersection is greater than 200,000. Assume that in every 2-hour interval here, 500 
oncoming cars travel straight through the intersection. Based on this criteria, does this 
intersection require a trafic signal? Explain and justify the reasoning that leads to your 
conclusion. 

(II) Evaluate 
0"K

"&$)
𝑑𝑥0

( . Show complete pencil-and-paper calculus-based evidence for your 
result. (3 pts)  



 
  Name ____________________  

Calculus II 
MAT 146 

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

Evaluation Criteria 
 
Part I: No Calculators 25 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 the definite integral, simplify numerical results 
where appropriate. 
 
Question 14: 3 pts: accurate and complete integral set up. 
 
Part II: Calculators Allowed 25 points 
Question 15: 3 pts: (a) 2 pts for correct template choice; (b) 1 pt for correct choice 
 
Question 16: 5 pts (1 pt each; no partial credit) 
 
Question 17: 2 pts for clear and correct explanation. 
 
Question 18: 3 pts: (2 pts: complete and correct integral set-up; 1 pt: accurate statement of 
average value) 
 
Question 19: 2 pts for correct choice of reexpressed integral. 
 
Question 20: (a) 3 pts (correct trig substitution stated in the form of an equation); 
(b) 3 pts (2 pts: accurately labeled reference triangle; 1 pt: required expression). 
 
Question 21: 4 pts: (a) – (b) 2 pts each for correct value with definite-integral evidence and 
correct answer format. 
 

Bonus! 9 pts total: Include evidence! 
(I) 6 pts 

(A) 2 pts: correct determination of total number of cars with complete and 
appropriate evidence; 

(B) 2 pts: correct determination of all t values with complete and appropriate evidence; 
(C) 2 pts: correct response, explanation, and justification. 

 
(II) 3 pts: complete and accurate integral evaluation 


