
MAT 146 
Test #3 Part II Name _______________  
50 points (Part II: 24 points) Calculator Used _______________  
Impact on Course Grade: approximately 10% Score _______________  

16. The differential equation !"
!#
= 10𝑃 5 − "

*+++
 models the growth rate of a certain 

bacteria population, with P ≥ 0 measured in number of organisms and t representing 
time in days. For what values of P, if any, is the bacteria population decreasing? State 
your solution and explain your response. (2 pts) 
 
 _________________________  
 
 
 
 
17. Data from the Venus County Child Assistance Clinic was used to create the 
probability density function (pdf) 𝑎 𝑡 = .

./
5𝑥 − 1

23
2 , 0 ≤ 𝑥 ≤ 3, to model the 

distribution of ages, in years, of first-time patients at the clinic. Use this pdf to determine 
the probability that a first-time patient  at the clinic will be more than 2 years old. Include 
your integral set-up and the exact solution. (3 pts) 
 
 _________________________  
 
 
 
 
 

18. Calculate the Euler’s Method approximation for y(1/2) for the differential equation 
!7
!3
= 3𝑥 − 8𝑦 using a step size Δ𝑥 = .

*
  and knowing that (0,1) satisfies y. Show all steps 

of your calculations organized in tabular format. Clearly indicate your solution. Do not 
round. Express your response as a common fraction. (3 pts) 
 _________________________  
  



 

19. On a recent test, Nathan set up a definite integral to determine the arc length of  
𝑓 𝑥 = 2𝑥= − 7𝑥 for 1 ≤ 𝑥 ≤ 3. Here’s Nathan’s integral: 

.
=?.

2𝑥= − 7𝑥 𝑑𝑥
=

.

 

Analyze Nathan’s definite integral and then put a check mark in the one box 
corresponding to the most correct response among those provided here. (3 pts) 
 

(i) o Both of the limits of integration are correct. 
(ii) o The coefficient, .

=?.
, is a correct component of the arc-length calculation. 

(iii) o The integrand, 2𝑥= − 7𝑥, is correct. 
(iv) o The correct arc length is less than 15 units. 
(v) o None of the statements among (i) through (iv) are TRUE. 
(vi) o More than one of the statements among (i) through (iv) are TRUE. 

 
20. Respond to each set of questions about infinite sequences and infinite series. (7 pts total) 

(a) The sequence an, with 𝑎A = 2, .
B
, .
/
, … , for	𝑛 = 1,2,3, … : 

(i) State the next two terms in this sequence: ________________________ 

(ii) State a general rule, in symbol form, for the nth term of the sequence: ______ 

(b) 𝑏A ,with	𝑏A = sin BA?. P
B

, for	𝑛 = 1,2,3, … : 

(i) State the first three terms in this sequence: ________________________ 
(ii) Does the sequence bn converge or does the sequence bn diverge? Explain: 

(c) 𝑐A , with	𝑐A =
B
R

A
, for	𝑛 = 1,2,3, … : 

(i) State the first three terms, s1, s2, and s3, in the sequence of partial sums 
associated with the sequence 𝑐A : 
 ________________________ 

(ii) Jan claimed that the series, S, associated with 𝑐A  converged to B
=
. That is, Jan 

claimed that 𝑆 = B
=
. When asked how he knew, Jan said, “Using my TI-89, I 

calculated that B
R

A
T
AU. = B

=
.” There are at least two other ways to justify that 

𝑆 = B
=
. Explain and illustrate, for this series, one of those other justifications.  



 

21. The graph of an odd polynomial function y = p(x) is shown here. Some x-axis values 
have been labeled with uppercase letters and some y-axis values have been labeled with 
lowercase letters. Use this to determine responses to the following questions. 
 
Respond using equations, such as x = A or y = v, ordered pairs (x,y), 
inequalities in x or y, or integer values. (1 pt each) 
 
(a) Use an ordered pair to state the location of one third-quadrant local minimum of p. 
  
 ___________________________ 
 
 
(b) Use an ordered pair to state one y-intercept of p. 
 
 ___________________________ 
 
 
(c) State one positive x-axis interval over which p is increasing. 
 
 ___________________________ 
 
 
(d) State one negative x-axis interval over which p is concave down. 
 
 ___________________________ 
 
 
(e) Write an inequality to represent the range of p in quadrant IV. 
 
 ___________________________ 
 
 
(f) How many points of inflection does 
the function y = p(x) have? 
 
 ___________________________ 



 

BONUS!     BONUS! 
 

(A) Show complete pencil-and-paper computations to determine the exact value of 
3V

32WX
𝑑𝑥=

= . (3 pts)  
(B) Consider the cubic function 𝑓(𝑥) = 𝑥= + 𝑏𝑥B + 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) Determine the exact value K, for K the product K = mn, where m represents 
the exact value of the horizontal distance between the two local extreme 
values of f and n represents the exact value of the vertical distance between 
the two local extreme values of f. (3 pts) 

(C) A classic model for fish growth assumes that the rate of change in fish length is 
proportional to the difference between a theoretical maximum length and the 
actual length of the fish. A certain variety of fish is hatched at length 0.5 inches 
and never grows beyond 12 inches. If a typical fish of this variety has a length of 
6 inches in 20 weeks, what will be the length of that fish after 50 weeks? (3 pts) 

  



 

Calculus II 
MAT 146: Test #3 Evaluation Criteria 

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

Part I: No Calculators 26 points 
Questions 1 through 10: 1 pt each with no partial credit. No need to show any work on 
these. 
Questions 11 and 12: 4 pts each. Partial credit is possible. Show all steps leading to each 
solution. Be clear, complete, and accurate. Use appropriate symbolism. Simplify. 
Question 13: 3 pts for correct response, evidence required. I’ll check for appropriate 
equal-sign use or non-use. 
Question 14: 3 pts for correct particular solution, provide clear and appropriate calculus 
and algebra justification. 
Question 15: 2 pts for correct approximation of graphical solution using initial condition 
and slope field. 
Part II: Calculators Allowed 24 points 
Question 16: 2 pts for correct value(s) for P, symbolized correctly with 
evidence/explanation. 
 
Question 17: 3 pts for correct probability determination, with integral set up included. 
  
Question 18: 3 pts: correct exact-value Euler’s Method approximation (1 pt) with 
supporting calculus evidence (2 pts). 
 
Question 19: 3 pts, no partial credit 
 
Question 20: 7 pts: 2 pts each for (a) and (b), including 1 pt for each subquestion; (c) 3 
pts, including 1 pt for (i) and 2 pts fo (ii). 
 
Question 21: 6 pts (1 pt each): responses provided in specified formats. 
 
BONUS: 14 pts Note: Complete, accurate, and correct evidence is required in order for 
solutions to be considered for extra credit! 

(A) 3 pts for complete and correct pencil-and-paper calculations; 
(B) 8 pts: (i) 3 pts: correct exact value of each of three constants; (ii) 2 pt: correct 
ordered pairs; (iii) 3 pts: correct exact value for K; 
(C) 3 pts: correct differential equation, correct general solution, and correct 
particular solution. 


