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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 190G, Trigonometry and Precalculus, 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 1250, Trigonometry and Pre-calculus 

 
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 - Trigonometry 
1. Students will be able to define and evaluate the trigonometric functions as functions of angle in both 



degree and radian measure using the definitions in terms of x, y, and r; as the ratio of sides of a right 
triangle; using the unit circle; using reference angles, commonly used (0 o, 30 o, 45 o, 60 o, 90o) angles 
and using a calculator. 

2. Students will be able to solve right triangles. They will be able to draw a sketch in an applied problem 
when necessary. 

3. Students will be able to solve non-right triangles using the law of sines and the law of cosines. 
4. Students will be able to prove trigonometric identities and apply addition and subtraction, double-angle, 

half-angle and power reduction formulas. 
5. Students will be able to graph the six trigonometric functions, their transformations and their inverses. 
6. Students will be able to use algebraic methods, including the use of identities and inverses, to solve 

trigonometric equations and demonstrate connections to graphical and numerical representations of 
the solutions. 

7. Students will be able to add and subtract vectors in two dimensions. They will be able to use the dot 
product to project one vector onto another and to determine the angle between two vectors. They will be 
able to solve a variety of word problems using vectors. 

8. Students will be able to work with polar coordinates; this includes graphing in polar coordinates and 
transforming an equation with polar coordinates into one with rectangular coordinates, and vice versa. 

9. Students will be to work with the trigonometric form of complex numbers, including using De Moivre’s 
formula. 
 

Student Learning Outcomes - Pre-Calculus 
1. Functions 

a. Reinforce recognizing a function from its graph and from its algebraic expression. 
b. Reinforce identification of a one-to-one function graphically and from its algebraic expression. 
c. Reinforce identification of inverse functions graphically and algebraically. 
d. Reinforce combining functions arithmetically and compositionally. 
e. Be able to calculate the average rate of change of a function using the difference quotient and 

depict it graphically. 
f. Be able to find a limiting value of a function and be able to identify and use the notation that 

describes this. 
2. Graphing 

a. Reinforce using key characteristics of functions to graph them. 
b. Be able to graph conic sections from their key characteristics such as foci, eccentricity and 

asymptotes. 
c. Be able to identify all functions mentioned from their graphs, describing their key aspects. 

3. Solving 
a. Exponential/Logarithmic equations using the rules of exponents and logarithms 
b. Systems of linear equations by elimination. 
c. Non-linear systems algebraically and graphically. 

4. Applications 
a. Modeling with functions with an emphasis on exponential and logarithmic functions, growth 

and decay. 
5. Sequences and series 

a. Understand the concept and notation of a sequence. 
b. Understand the concept and notation of a series. 
c. Be able to find limits of basic sequences. 
d. Be able to find sums of basic series. 

 

 

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.  
     In this course students work to expand their mathematics vocabulary to include terminology related to 
trigonometric ratios and functions (period, amplitude, phase shift, etc.). 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, students might be given a function from which they must extract information concerning the 
nature of its graph, identifying the period, amplitude, and phase shift, and then producing a graph of that function. 
Problem 1, related to TRIG SLO 5, represents a twist on this idea. Students are given several functions. They must 
acquire a sense of the behavior of each, and then evaluate each of the graphs to determine which might best 
represent one of the given functions. Note that this problem also contributes to the acquisition of critical thinking 
skills.  
     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 problem description and are asked to determine an unknown 
quantity. They then use the given information to produce a corresponding model function or determine the 
parameter values in a given model. Students might then be asked to perform algebraic manipulations to obtain 
solutions satisfying given conditions and reinterpret those solutions in terms of the original application. Problem 2, 
related to PRECALC SLO 4, provides such an example. The impact on learning of this particular problem is increased in 
that students are exposed only to simple exponential growth and decay in class and on homework. Then, in this lab 
problem, students are asked to work together to extend this knowledge to Newton’s Law of Cooling.   
     Problem 1 provides another example. Students acquire a sense of the general behavior of each of the functions; 
they then evaluate each graph to determine which might best represent the function.  
     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 are asked to determine an 
unknown quantity. They must interpret the question mathematically, use this information to build a relationship 
between the variables, set up a corresponding equation, and solve it. They must then reinterpret the solution in terms 
of the original application. Problem 3, related to TRIG SLO 2, provides an example involving trigonometric ratios; here, 
assessing the feasibility of the solution is part of the problem. Problem 2 provides another example, this one in the 
context of exponential functions.  
     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. 

 
_____________________________________________   _____________________________ 
Signature of Chief Academic Officer     Date 

 

 

HED Internal Use Only 

Presented to NMCC on ______________________________ 
Date 

�Approved �Denied   

If denied, rationale: 

 

Institution Notified on _________________________________ 
   Date 

 

 

Mary Ballyk




Sample Problems

Problem 1
Match each function with its corresponding graph.

(A) y = 3 sin(✓) (B) y = sin(3✓) (C) y = cos
⇣
✓ � ⇡

2

⌘

(D) y = sin(2✓ � ⇡) (E) y = tan
⇣
✓ � ⇡

3

⌘
(F) y = sec

⇣
✓ � ⇡

2

⌘

FUNCTION: FUNCTION:

FUNCTION: FUNCTION:

FUNCTION: FUNCTION:



Problem 2
We’d like you to tackle a problem involving Newton’s Law of Cooling, which states that the rate
of cooling of an object at a given time t is directly proportional to how much of a temperature gap
exists between the object at time t and room temperature. In other words, the object cools faster
initially, and as its temperature nears room temperature, it cools ever more slowly. Of course, if we
take an item from the refrigerator and let it sit out in the kitchen, the object’s temperature will rise
to room temperature, and since the physics behind warming and cooling is the same, we combine
both cases in the equation below.

The temperature T of an object at time t is given by the formula

T (t) = Ta + (T0 � Ta)e
�kt,

where T (0) = T0 is the initial temperature of the object, Ta is the ambient temperature and k >
0 is the constant of proportionality. At the end of the day, this is simply a model of exponential
decay that has been transformed.

A pork roast was taken out of a hardwood smoker when its internal temperature had reached 185oF
and it was allowed to rest in a 80oF house for 15 minutes after which its internal temperature had
dropped to 175oF. Assume that the temperature of the roast follows Newton’s Law of Cooling.
Newton’s Law of Cooling (Warming), above.

1. What is T (0)? T (0) =

2. Interpret T (0).

(a) When it is removed from the oven, the roast beast is T (0)oF.

(b) When the roast beast is first put into the oven, it is T (0)oF.

(c) After it has completely cooled, the roast beast is T (0)oF.

(d) T (0) has no significance.

3. Using the given information, find k (the constant of proportionality).

4. Express the temperature T as a function of time t in minutes. (This amounts to identifying
the parameters Ta, T0, and k of the model and the putting them into the expression for T (t).

T (t) =

5. Find the time at which the roast would have dropped to 140oF had it not been carved and
eaten. (Round your answer to the nearest whole number.)



Problem 3
A wire 1000 feet long is attached to the top of a tower. When pulled tight it makes a 43o angle
with the ground. How tall is the tower? How far away from the base of the tower does the wire hit
the ground? Note: Draw a picture!

Express the height of the tower and distance from the base as an exact numbers, and then evaluate
it using a calculator (in your phone, for example). Does your answer make sense in terms of the
information provided?




