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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 291G, Calculus and Analytic Geometry III, 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 2530, Calculus III 

 
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 
1. Perform the algebra operations on vectors in the plane. 



2. Describe lines, planes, and surfaces in 3-space.

3. Compute the tangent and normal vectors to space curves.

4. Compute tangential and normal components of acceleration.

5. Sketch functions of several variables.

6. Compute the tangent plane to a surface.

7. Describe and use the chain rule.

8. Compute extreme values of functions of several variables.

9. Compute multiple integrals.

10. Compute surface area, mass, and moments.

11. Compute line integrals and test for independence of path.

12. State and use Green’s, Stokes’ and Divergence Theorem.

13. Solve first and second order differential equations.

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.  
     Students work throughout this course to generalize the language and concepts from algebra, trigonometry, 

differential calculus, and integral calculus to vectors and functions in the plane and space. They begin by learning to 

perform the basic operations of addition and subtraction on vectors; new computations (cross product, dot product) 

are introduced; and students must make mathematical and geometrical sense of all of these. (Problem 1, related to 

SLO 1, provides an example of a simple assessment.) Parameterized vector functions, new in this course, yield paths in 

space, which have both a tangent vector and curvature at a point. Familiar quantities like velocity and acceleration 

now have such higher-dimensional attributes as tangential and normal components. Students learn to visualize 3-

dimensional surfaces using level curves and traces that produce more-familiar conic sections in the plane. In Problem 

4, related to SLO 5, students are given several functions and graphs of surfaces. They must acquire a sense of the 

behavior of each function, and then evaluate each of the graphs to determine which might best represent it. (This 

problem also contributes to the acquisition of critical thinking skills.) Students further learn that functions of several 

variables represent surfaces, and so tangent lines are replaced with tangent planes, and integration occurs over 

regions rather than intervals.  

      These skills will be assessed throughout the course as the students’ mathematical vocabulary is expanded, on 

homework, quizzes, and exams. In all such work, students are required to provide detailed solutions using proper 

notation. 

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, perhaps 

producing a pictorial representation. Problem 2, involving a projectile, provides an example. While the general ideas 

there are not unlike the case of single-variable functions, and prior knowledge does come into play, students must 

now consider that position, velocity, and acceleration have two components. They will have to extract information 

from the problem in order to assign quantities appropriately, identify the information to be determined and, once it is 

obtained, reinterpret the solution in terms of the original problem. 



     As another example, once a student understands the connection between a function and the surface it represents, 

this knowledge can be used to hone critical thinking skills.  In problem 3, related to SLO 3a, students must acquire 

data (evidence) regarding the behavior of the given function using traces in the coordinate planes, and then use that 

information to sketch the corresponding surface. They evaluate the data they have gathered as they draw the surface, 

understanding that where the picture is nonsensical, their data is likely flawed. Problem 4 provides another example. 

Students are given several functions and the graphs of several surfaces. They must acquire a sense of the behavior of 

each function and then evaluate each of the graphs to determine which might best represent it.  

     These skills will be assessed throughout the course, on homework, quizzes, and exams. 

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 an application and must use this information to find a 

solution. Depending on the nature of the problem, its representation and solution might require that the problem 

variables be converted from rectangular to polar or cylindrical coordinates.  

     Problem 2 is familiar in the sense that it involves a projectile. The difference is that the quantities of the problem 

have horizontal and vertical components, so even familiar notions like velocity and acceleration have to be carefully 

considered when representing the problem. Students must interpret the problem mathematically, find a relationship 

between the problem variables, and set up a corresponding computation (a process that can now result in a system of 

equations). The feasibility of the answer is assessed when students state the solution in the context of the original 

problem.   

     These skills will be assessed throughout the course, on homework, quizzes, and exams. 

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. 

_____________________________________________ _____________________________ 

Signature of Chief Academic Officer Date 

Mary Ballyk




HED Internal Use Only 

Presented to NMCC on ______________________________ 

Date 

�Approved �Denied 

If denied, rationale: 

Institution Notified on _________________________________ 

Date 



Sample Problems

Problem 1

For u, v, w vectors in R3 and c a scalar, state whether the following are vectors, scalars, or undefined.

(a) u+ c(u� v)

(b) u · (v ⇥ w)

(c) (u · v) + (u⇥ w)

(d) v ⇥ ((u · v)w)

Problem 2

A bullet is fired from the ground at an angle of 45o. What initial speed must the bullet have in
order to hit the top of a 130 m tower located 180 m away?

Problem 3

Consider
x2

9
+ y2 +

z2

4
= 1.

(a) Sketch the traces in the coordinate planes.

(b) Identify and sketch the generated surface.



Problem 4

Match the functions below with their graphs (A) through (F).

1. f(x, y) = |x|+ |y| 2. f(x, y) = cos(x2 + y2)e�0.1(x2+y2) 3. f(x, y) = cos(x� y)

4. f(x, y) = cos(x2)e�0.1(x2+y2) 5. f(x, y) =
�1

1 + 9x2 + y2
6. f(x, y) =

�1

1 + 9x2 + 9y2




