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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 191G, Calculus and Analytic Geometry I, 4cr 

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 1511, Calculus and Analytic Geometry 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 
The goals are to present the concepts of calculus, stressing techniques, applications, and problem solving, and 



emphasizing numerical aspects such as approximations and order of magnitude. Overall, the goals are to 
illustrate the power of calculus as a tool for modeling situations arising in physics, science, engineering and other 
fields. In fulfillment of these goals, this and later courses will stress topics such as polynomial approximation, 
setting up integrals, as well as the use of appropriate technology 

Institution-specific Student Learning Outcomes 

1. Limits
a. Use limit notation.
b. Compute limits or determine when a limit does not exist.
c. Use limits to decide if a function is continuous.
d. Use limits to decide if a function is differentiable.
e. Use limits to determine asymptotes.
2. Derivatives
a. Determine the derivative of a simple function, at a point as well as more generally, using the definition of the
derivative.
b. Determine the derivatives of algebraic and transcendental functions using the General Power, Product, Quotient,
Chain Rules, implicit differentiation and the linearity of the differential operator.
c. Describe the meaning of the derivative as a rate of change in a variety of contexts.
d. Use derivatives to sketch graphs of functions with details showing critical points and their natures, inflection points,
noting monotonicity, and concavity, connecting these to features found algebraically, such as intercepts and
asymptotes.
e. Compute local linear approximation.
3. Applications of calculus
a. Solve optimization problems, related rate problems and motion problems involving position, velocity, speed and
acceleration using differentiation.
c. Be able to apply theorems of calculus such as the Intermediate Value Theorem, the Mean Value Theorem, and the
Extreme Value Theorem.

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 and the derivative. 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 concerning the 
nature of its graph, 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 SLO 2d, provides an instance of a 
related lab problem.  
      These skills will be assessed throughout the course as the students’ mathematical vocabulary is expanded, on labs, 
homework, the exams, etc. In all such work, students are required to provide detailed solutions using proper notation. 



In weekly labs, students work in groups, 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 
     For applied problems, students are required to gather information from the description of the problem and 
produce a pictorial representation. This can be quite complicated at times, as in the case of Problem 2, related to SLO 
3a. Students will have to assign variables, determine a relationship between those variables, extract information from 
the problem in order to assign quantities appropriately, and identify the information to be determined. Once a 
solution is obtained, they must then reinterpret their solution in the context of the original problem.  
     As another example, once a student understands the connection between the graphs of a function and its first 
derivative, this knowledge can be used to hone critical thinking skills. Problem 4, related to SLO 2d, provides an 
instance of a related test problem. Students are given the graph of a function and five potential graphs of its 
derivative. They must acquire data (evidence) regarding the behavior of the derivative of the function from its graph 
and then evaluate each derivative graph to determine a suitable match. 
     These skills will be assessed throughout the course, on labs, quizzes, the exams, etc. In weekly labs, students work 
in groups, and so have an opportunity to evaluate the input of their group members 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 the context of the original problem. Problem 3, related to SLO 3a, 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 groups, and so have an opportunity to formulate and defend their own quantitative arguments as well as analyze 
those of their group members.  

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)

Mary Ballyk




Link to Institution’s General Education Assessment Plan Click here to enter text. 

This course meets institutional standards for general education. 

_____________________________________________ _____________________________ 
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: Lab

Consider the function f(x) = x � 2
p
x.

(a) Give the domain of f(x).

(b) Find any critical points

(c) Find where f(x) is increasing and where it is decreasing.

(d) Find any local maxima and local minima.

(e) Find where f(x) is concave up and where it is concave down.

(f) Find any inflection points.

(g) Give any pertinent limits.

(h) Sketch.

Problem 2: Homework

Joan is driving due north along Interstate 57 at 60 mph and Ted is driving due West along Interstate

22 at 80 mph. How fast are the two cars approaching one another when Joan is 5 miles South of

the intersection of these roads and Ted is 10 miles East of the intersection?

Problem 3: Quiz

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?

continued ...



Problem 4: Test

The graph of f is shown below.

9. lim
x��3+

x

x + 3
=

(a)
1

3
(b) 0

(c) �

(d) �1

3
(e) ��

10. The graph of f is shown below.

Which of the following is the graph of f �?

(a) (b) (c) .

.

(d) (e) .

.
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