
MAT 146 
Test #3A Part I I Name ______________ 
50 points (Part I I : 22 points) Calculator Used ______________ 
Impact on Course Grade: approximately 10% Score ______________ 

17. The differential equation dP
dt

= 2.5P 4! P
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'  models the growth and decline of the 

population of the organism hipatia damatra, with P ≥ 0 measured in hundreds of 
organisms and t representing time in minutes. 
 
(a) For what values of P, if any, is the hipatia damatra population increasing? State your 
solution and show evidence to support your response. (2 pts) 
 
  ________________________  
 
 
 
 
(b) What values of P, if any, are equilibrium solutions to this differential equation? (2 pts) 
 
  ________________________  
 
 
 
18. Heights of members of the Ladies Professional Golf Association (LPGA) are 
normally distributed with a mean µ = 5.5 feet and standard deviation σ = 0.2 feet. 
 
A member of the LPGA is chosen at random. Calculate the probability that this person’s 
height is between 5.35 feet and 5.8 feet. Express the probability as a decimal fraction 
rounded to the nearest ten-thousandth of a unit. Include a definite integral that leads to 
your solution. (2 pts)  
 
  ________________________  
 
 
 
 
19. Calculate the Euler’s Method approximation for y(1.2) for the differential equation 
dy
dx

=
1
2
x2 + y  using a step size !x = 0.1  and knowing that (1,2) satisfies the solution. 

Show your steps of calculation organized in tabular format. Clearly indicate your 
solution. Do not round! (3 pts) 
  ________________________  
 



 

20. A homicide detective was at a crime where a dead body had been found. She arrived 
on the scene at 1:30 pm and began to investigate. Immediately, the temperature of the 
body was measured and found to be 84º F. The detective checked the thermostat and 
found that the room had been kept at a constant 70º F. After evidence from the scene was 
collected, the temperature of the body was taken again and found to be 79.5º F. This last 
temperature reading was taken exactly one hour after the first one. Assuming that the 
victim’s body temperature was normal (98.6º F) prior to death, when did the victim die? 
Assume Newton's Law of Cooling applies here. (4 pts) 
 
(a) State a differential equation that models the change in temperature (T) with respect to 
time (t). (1 pt) 

 
  ____________________________  

 
 
 
 
 
 
 
(b) State the specific solution, T(t), to this differential equation, for the context described 
here. (2 pts) 

 
  ____________________________  

 
 
 
 
 
 
 
 
 
 
(c) State the time of death, to the nearest minute. (1 pt) 

  ____________________________  



 

21. Region T in the first quadrant of the coordinate plane is the intersection of y = x2 , the 
horizontal line y = 4, and the y axis. Set up, but do not solve, a definite integral that 
correctly represents the area of region T. (3 pts) 
 
 _____________________________  
 
 
 
 
 
 
 
22. The graph of a 7th-degree polynomial function y = n(x) is shown here. Use it to 
determine responses to the following questions. Respond with equations, such as x = m 
or y = ii, 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 n. 
  
  __________________________  
 
(b) Use an ordered pair to state one positive x-intercept of n. 
 
  __________________________  
 
(c) State one negative x-axis interval over which n is decreasing. 
 
  __________________________  
 
(d) State one positive x-axis interval over which n is concave up. 
 
  __________________________  
 
(e) Write an inequality to represent the range of n in quadrant II. 
 
  __________________________  
 
(f) How many points of inflection does the function y = n(x) have? 
 
  __________________________  



 

BONUS!     BONUS! 
 
(I) Let y = f(x) be a function such that for all points (x,y) on the graph of f the slope is 
3x2 +1
2y

 with f(1) = 4. 

(a) Use calulus to analytically determine a symbolic representation for y = f(x). Use 
that determination to calculate the exact value of f(–1). (3 pts) 

(b) Calculate the error you would have incurred using Euler’s Method to approximate  
f(–1) with a step size of 0.1. Explain your determination. (3 pts)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(II) Refer to the context for Question #17. If the initial population is 400 organisms 
(P = 4), at what time, to the nearest thousandth of an hour, is the population increasing 
the fastest? Show calculus evidence to support your response and explain what you’ve 
done to solve the problem. (4 pts) 



 

Calculus II 
MAT 146 

Test #3 
Total Points:  50 
Impact of Exam on Semester Grade: Approximately 10% 

Evaluation Criteria 
Part I: No Calculators 28 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. 

Question 13: 2 pts for correct and complete integral set up. 

Question 14: 3 pts: correct assessment of student’s claim with appropriate evidence, 
including correct use of symbols, expressions, and equations. 

Question 15: 3 pts for correct particular solution, with appropriate calculus and algebra 
steps shown. 

Question 16: 2 pts for correct approximation of graphical solution using initial condition 
and slope field. 

Bonus: 5 pts each: (A) correct calculation of the exact value of the definite integral with 
evidence provided; (B) correct determination of the exact amount of copper mined, with 
supporting calculus evidence. 
Part II: Calculators Allowed 22 points 
Question 17: 4 pts: (a) 2 pts for correct value(s) for P, symbolized correctly with 
evidence/explanation; (b) 2 pts for accurate determination of equilibrium solution values. 
 
Question 18: 2 pts for correct probability calculation and statement of a definite integral, 
with correct rounding. 
 
Question 19: 3 pts: correct Euler’s Method approximation (1 pt) with supporting calculus 
evidence (2 pts). 
 
Question 20: 4 pts: (a) 1 pt for correct statement of differential equation in terms 
of T and t; (b) 2 pts for correct statement of solution function T(t), and (c) 1 pt for correct 
statement of time of death to the nearest minute. 
 
Question 21: 3 pts: correct and complete statement of the definite integral. 
 
Question 22: 6 pts (1 pt each); responses provided in specified formats. 
 
BONUS: 10 pts (I) 6 pts: (a) 3 pts: correct analytical solution and calculation of specific 
value; (b) 3 pts: correct calculation of error as described, with evidence/justification; 
(II) 4 pts: correctly stated time with calculus evidence. 
 


