


Submission Instructions: Submit the following documents to the GECCC Chair (davsmith@nmsu.edu) at least one week 
prior to any GECCC meeting for consideration at that meeting: 

1. This completed document including:
• (Cover Page) Department Head and Academic Dean(s) signatures on the cover page
• (Cover Page) A description of the CR Team process (only for courses taught on multiple campuses)
• All required information on the State Certification Form, completed in accordance with the Guidelines and

Instructions document available on the GECCC webpage.

2. At least one sample assessment / assignment (required) and an associated grading rubric (recommended).

For system courses, each campus is invited to submit their own sample assessment / assignment. However, if
multiple assignments are submitted, the team must recommend one assignment to be forwarded to the state.

Assignment recommended for submission to the state: __________________________________. 

Other assignments will be placed an assignment library as a reference for future instructors. Note: Inclusion of an 
assignment in the certification proposal does not require a campus or course to use that specific assignment; these 
are meant as examples. 

For GECCC Use Only 

Presented to GECCC on:

Sent to Community College VPAAs on:

☐ Catalog editor review completed

☐ Approved, submitted to NMCAC on:

☐ Approved pending the following revisions:

☐ Denied. Please resubmit a new application including signatures after revising as follows:



NEW MEXICO HIGHER EDUCATION DEPARTMENT 
          
 
 
       SUSANA MARTINEZ         DR. BARBARA DAMRON  

 GOVERNOR                                                                             CABINET SECRETARY 
 

 

New Mexico General Education Curriculum Course Certification Form 
 

A. Institution and Course Information 
Name of Institution New Mexico State University 

Department Mathematical Sciences 

Course Number, Title, Credits MATH 142G, Calculus for the Biological and Management Sciences, 

3cr 

Co-requisite Course Number and Title, if any  

Is this application for your system (ENMU, 
NMSU, & UNM)? 

Yes 

Name and Title of Contact Person Mary Ballyk, Associate Professor 

Email and Phone Number of Contact Person mballyk@nmsu.edu 575-646-6270 

 

Was this course previously part of the general education curriculum? 

�  Yes   �  No 
 
This course will fulfill general education requirements for (check all that apply): 

�  AA/AS/BA/BS  �  AAS 
  

B. Content Area and Essential Skills 
To which content area should this course be added? Indicate “Other” if the course is not associated with one of the six 

NM General Education content areas. 

� Communications  � Mathematics  � Science  � Social & Behavioral Sciences 

� Humanities   � Creative & Fine Arts   � Other 
 

Which essential skills will be addressed? 

� Communication  � Critical Thinking � Information & Digital Literacy 
� Quantitative Reasoning  � Personal & Social Responsibility 

 

C. Learning Outcomes 
This course follows the CCNS SLOs for  

MATH 1430, Applications of Calculus I 
 

List all learning outcomes that are shared between course sections at your institution. 

Common Course Student Learning Outcomes (find Common Course SLOs at: 
http://www.hed.state.nm.us/programs/request-a-change-to-the-nmccns.aspx)  

Student Learning Outcomes 



Students will: 
1. Find limits algebraically and graphically, and use limits to analyze continuity.
2. Find the derivative of a function by applying appropriate techniques (limit of the difference quotient,

general derivative rules, product rule, quotient rule, chain rule, and higher order derivatives).
3. Perform implicit differentiation. Use implicit differentiation to solve related rate application problems.
4. Use the derivative to describe the rate of change and slope of a curve in general and at particular points.

Compare and contrast average rates of change to instantaneous rates of change.
5. Find the maxima, minima, points of inflections, and determine concavity of a function by applying

the first and second derivatives. Use these results to sketch graphs of functions and to solve
optimization problems in context.

6. Find the antiderivative and indefinite integral functions to include integration by substitution. Apply the
Fundamental Theorem of Calculus in computing definite integrals of functions.

7. Approximate the area under the curve using Riemann sums.
8. Use the integral to determine the area under a curve and to find the accumulated value of a function in

context.
9. Solve contextual problems by identifying the appropriate type of function given the context, creating a

formula based on the information given, applying knowledge of algebra and calculus, and interpreting
the results in context.

10. Communicate mathematical information using proper notation and verbal explanations.

Institution-specific Student Learning Outcomes 

List institution-specific Student Learning Outcomes 

D. Narrative
Explain what students are going to do to develop the critical skills (selected above) and how you will assess their 

learning? 

Communication. Genre and Medium Awareness, Application and Versatility; Strategies for Understanding and 

Evaluating Messages; and Evaluation and Production of Arguments.  
     Mathematics itself is a language, and students work to expand their vocabulary throughout the course to include 
terminology related to the limit, the derivative, and the integral. A mathematical object is presented, perhaps as a 
graph or mathematical expression, and students work with their new vocabulary to gain an understanding of that 
object. For example, the first derivative of a function determines the intervals on which the function increases or 
decreases, and the second derivative of a function determines the intervals on which the function is concave up (like a 
cup) or concave down (like a cap). Students might be given a function from which they extract information, computing 
the first and second derivatives and then connecting those computations with the graphical nature of the function in 
order to produce its graph. Problem 1, related to SLOs 4 and 5, provides an instance of a related lab problem; here the 
derivatives are given since the focus is on producing the graph.  
     These skills will be assessed throughout the course as the students’ mathematical vocabulary is expanded, on labs, 
quizzes, the exams, etc. In all such work, students are required to provide detailed solutions using proper notation. In 
weekly labs, students work in pairs, and so have an opportunity to share with one another the skills and knowledge 
they have developed as they solve complex problems.  

Critical Thinking. Problem Setting; Evidence Acquisition; Evidence Evaluation; and Reasoning/Conclusion 
     In the context of applications, students are given a word problem in which they are asked to find an optimal 
solution. They will use the given information to produce a corresponding model function and must then use the 
derivative of that function to find solutions satisfying given conditions, being sure to verify its optimality. They must 



then reinterpret their solution in terms of the original application. Problem 2, related to SLO 9, provides an instance of 
a related homework problem. 
     As another example, once a student understands the connection between a function, its first and second 
derivative, and its graph, this knowledge can be used to hone critical thinking skills. Problem 3, related to SLO 4 and 5, 
provides an instance of a related lab problem. Students are given forty cards with the graphs of 10 functions, 10 
descriptions, 10 first derivative graphs, and 10 second derivative graphs. They are directed to match each of the 
functions with its description, first derivative graph, and second derivative graph. Students must acquire data 
(evidence) regarding the behavior of the given function (intervals of increase/decrease and concavity together with 
the domain, end behavior, etc.). They must then evaluate each description and derivative graph to determine suitable 
matches for the given graph.  
     These skills will be assessed throughout the course on labs, quizzes, the exams, etc. In weekly labs, students work 
in pairs, and so have an opportunity to evaluate the input of their partner at all points in the solution of a complicated 
problem. 

Quantitative Reasoning. Communication/Representation of Quantitative Information; Analysis of Quantitative 

Arguments; and Application of Quantitative Models  
     Students are given quantitative information in the context of a word problem and must use this information to find 
an optimal solution. Here they must interpret the question mathematically, set up a corresponding equation, find a 
relationship between the problem variables that will allow them to write the equation as a function, and then use 
what they know about derivatives to find an optimal solution. The feasibility of the answer is assessed when students 
state the solution in terms of the original application. Problem 2 provides an example of such a problem. 
     These skills will be assessed throughout the course, on labs, quizzes, the exams, etc. In weekly labs, students work 
in pairs, and so have an opportunity to formulate and defend their own quantitative arguments as well as analyze 
those of their partner. 

Personal & Social Responsibility. Intercultural reasoning and intercultural competence; Sustainability and the 

natural and human worlds; Ethical reasoning; Collaboration skills, teamwork and value systems; and Civic discourse, 

civic knowledge and engagement – local and global  
In this box, provide a narrative that explains how the proposed course addresses the outcomes of the third essential 
skill. 200 – 300 words. 

Information & Digital Literacy. Authority and Value of Information; Digital Literacy; Information Structure; and 

Research as Inquiry 
In this box, provide a narrative that explains how the proposed course addresses the outcomes of the third essential 
skill. 200 – 300 words. 

E. Supporting Documents

� Sample Course Rubric Attached (recommended) � Sample Assessment Attached (required) 

F. Assessment Plan (Must be on file with HED by August 1, 2019)
Link to Institution’s General Education Assessment Plan Click here to enter text. 

This course meets institutional standards for general education. 

Mary Ballyk




_____________________________________________   _____________________________ 
Signature of Chief Academic Officer     Date 

 

 

HED Internal Use Only 

Presented to NMCC on ______________________________ 
Date 

�Approved �Denied   

If denied, rationale: 

 

Institution Notified on _________________________________ 
   Date 

 

 



Sample Problems

Problem 1
Now that you have practiced sketching a function from a description, it’s your turn to generate the

descriptions for yourself for a given function. Gather the information you will need and then sketch

the graph.

Sketch the graph of the function f(x) =
x2

+ 9

x2 � 9
.

(a) domain of f

(b) x- and y- intercepts

(c) vertical and horizontal asymptotes

(d) critical numbers of f ; x in the domain where f 0
(x) DNE or f 0

(x) =
�36x

(x2 � 9)2
= 0

(e) intervals of increase and decrease: given by the sign of f 0
(x).

A sign chart for f 0
will help you here.

(f) concavity and points of inflection (if they exist): given by f 00
(x) =

108(x2
+ 3)

(x2 � 9)3
.

A sign chart for f 00
will help you here.

(g) relative maxima and minima: first or second derivative test

(h) Sketch the graph of the function on the axes provided.

x

y

Problem 2
There are 50 apple trees in an orchard. Each tree produces 80 apples. For each additional tree

planted in the orchard, the output per tree drops by 5 apples. How many trees should be added to

the existing orchard in order to maximize the total output?



Problem 3
Let’s start with a match-’em-up game. Each of the given Function Graphs (G1-G10) has a set of

matching cards including

• Description (D 1- D 10)

• First Derivative Graph (dy/dx 1 - dy/dx 10)

• Second Derivative Graph (d2y/dx2
1 - d2y/dx2

10)

Complete the table to indicate the matches for the sets of cards given.

Function Graph Description
1st Derivative

Graph
2nd Derivative

Graph

G1

G2

G3

G4

G5

G6

G7

G8

G9

G10



Description                                            D1

The function is periodic with domain all real 
numbers and range [ -1, 1 ].

Description                                            D2

The graph of the function has three zeros, 
two relative minima and one relative 
maximum. It is differentiable everywhere.

Description                                            D3

The graph of the function has one absolute 
minimum and no points of inflection.

Description                                            D4

The graph of the function has three zeros, 
one maximum, one minimum, and one 
point of inflection.

Description                                            D5

The graph of the function has one absolute 
maximum and the x-axis is an asymptote.

Description                                            D6

The graph of the function is always 
increasing and has the y-axis as an 
asymptote.

Description                                            D7

The graph of the function has two relative 
maxima and two relative minima.

Description                                            D8

The graph of the function is always concave 
up and 
lim

x o – f
f ( x ) = + f   and lim

x o + f
f ( x ) = 0

Description                                            D9

The graph of the function has one relative 
maximum and two relative minima.

Description                                           D10

The graph of the function has the x-axis and 
y-axis as it horizontal and vertical 
asymptotes, respectively.

http://www.pdfonline.com/easypdf/?gad=CLjUiqcCEgjbNejkqKEugRjG27j-AyCw_-AP
It is not differentiable everywhere.

A periodic function is one that returns to the same value at regular intervals.



Function Graph                                 G1
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Function Graph                               G2
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Function Graph                                 G3
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Function Graph                                  G4
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Function Graph                                 G5

x
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Function Graph                                  G6
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Function Graph                                 G7
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Function Graph                                 G8
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Function Graph                                 G9

x
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Function Graph                               G10
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First Derivative Graph                 dy/dx 1
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First Derivative Graph                 dy/dx 2
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First Derivative Graph                 dy/dx 3
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First Derivative Graph                 dy/dx 4
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First Derivative Graph                 dy/dx 5
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First Derivative Graph                 dy/dx 6
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First Derivative Graph                 dy/dx 7
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First Derivative Graph                 dy/dx 8
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First Derivative Graph                 dy/dx 9
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y

First Derivative Graph                 dy/dx 10
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Second Derivative Graph           d2y/dx2 1
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Second Derivative Graph           d2y/dx2 2
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Second Derivative Graph           d2y/dx2 3
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Second Derivative Graph           d2y/dx2 4
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Second Derivative Graph           d2y/dx2 5
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Second Derivative Graph           d2y/dx2 6
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Second Derivative Graph           d2y/dx2 7
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Second Derivative Graph           d2y/dx2 8
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Second Derivative Graph           d2y/dx2 9
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Second Derivative Graph          d2y/dx2 10
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