
Project II 
Instructor:  Emil Sargsyan 

DATE DUE:  Monday, December 13, at the beginning of the class.  All late submission will result in 10% 
penalty. 

DIRECTIONS for Project II:   

Use the TI family calculator to help you complete the several steps below.  In your final report please type all 
data, and results obtained by using proper mathematical notation in Microsoft word.  Use the built-in equation 
editor to enter all mathematical symbols.  The shortcut for these is ALT + (hold the alt key then press the key 
with the plus symbol).   Use the PDF link on the course web-site, which provides a comprehensive guide to MS 
Word Equation Editor Shortcuts. 

While you must use the TI family calculator for all calculations, you must also use Desmos.com in order to 
provide the scatter plots.  You can use the build-in print function of the browser you’re using to print-out the 
graphs.  Remember to adjust the window within Desmos by clicking on the Tool sign, and changing the Xmin, 
Xmax, Ymin, and Ymax, as well as the labels for the axes depending on what it is that you’re graphing. 

 

GRADING CRITERA: 

Mathematical Results, and calculations:         70% 

Graphs, and Plots plotted and printed using Desmos:         10% 

Use of mathematical symbols within Microsoft Word, and having typed the report:  10% 

Clarity, Accuracy, Organization, and On-Time Submission:    10% 

 

The marginal cost at various levels of output per month for a company that manufactures sunglasses is shown 
in the following table, with the output 𝑥𝑥 given in thousands of units per month and the total cost 𝐶𝐶(𝑥𝑥) given in 
thousands of dollars per month: 

𝑥𝑥 0 1 2 3 4 5 6 7 8 
𝐶𝐶′(𝑥𝑥) 58 30 18 9 5 7 16 33 51 

 

Part I 

(a) Find a quadratic regression equation for the data, and graph it and the data set in the same viewing 
window. 

(b) Use the regression equation and a numerical integration routine on a graphing calculator to 
approximate (to the nearest dollar) the increased cost in going from a production level of 2 thousand 
sunglasses per month to 8 thousand sunglasses per month. 

(c) Solve the differential equation 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝐶𝐶′(𝑥𝑥) with the initial condition 𝐶𝐶(0) = 5 
(d) Explain the meaning of the initial condition in the context of producing sunglasses. 
(e) Use the fundamental theorem of calculus and 𝐶𝐶(𝑥𝑥) found in part (c) to answer the question in part (b).  

Compare your two answers for Part (e), and part (b). 
(f) Provide a graph of the function 𝐶𝐶(𝑥𝑥) 
(g) Identify the y intercept, and the inflection point of 𝐶𝐶(𝑥𝑥).   
(h) What does the y-intercept signify? 
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(i) What does the inflection point signify within the context of producing sunglasses? 
(j) Are there any local extrema?  Justify your answer both by using the graph, and the first derivative test. 
(k) Are there any global extrema? 
(l) If we were to restrict the domain of the cost function to [0,8], would there now be global extrema?  

Which are these, if any? 
(m) Find the average cost per unit if 5 thousand sunglasses are produced.   
(n) Find the average value of the cost function over the interval [0,5].   
(o) Discuss the difference between parts (m) and (n). 

 

Part II 

(a) Now find a cubic regression function 𝐶𝐶′(𝑥𝑥) for the data, and graph it and the data set in the same 
viewing window. 

(b) Use the graph of 𝐶𝐶′(𝑥𝑥) to identify the intervals 𝐶𝐶(𝑥𝑥) is increasing, and decreasing.  Justify your answer 
for this question without using the graph of 𝐶𝐶(𝑥𝑥) (you will find the function 𝐶𝐶(𝑥𝑥) in steps below). 

(c) Use the graph of 𝐶𝐶′(𝑥𝑥) to identify the inflection point for 𝐶𝐶(𝑥𝑥). 
(d) Use the graph of 𝐶𝐶′(𝑥𝑥) to identify any local maxima, or minima for 𝐶𝐶(𝑥𝑥).  Again, your argument must 

solely rely on information about 𝐶𝐶′(𝑥𝑥). 

(e) Now find 𝐶𝐶(𝑥𝑥) by solving the differential equation 𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 𝐶𝐶′(𝑥𝑥) with the initial condition 𝐶𝐶(0) = 5. 
(f) Does 𝐶𝐶(𝑥𝑥) have any absolute extreme values? 
(g) Compare the cost function obtained in Part II with that of Part I.  Do they describe entirely different 

models concerning the cost of producing sunglasses?  If you were the CEO, which model would you 
trust more?   

(h) Which model makes more sense concerning the reality of producing sunglasses?   
(i) Are there aspects of both models which are unrealistic/incoherent concerning the real-life business of 

making sunglasses?  
 

 

 

 


