
MATH 304 Functions, Applications and Explorations 
Will be taught for the first time in Fall, 2010 

This is a sample syllabus supplied by the University of Texas at Austin 
As part of the UTeach course materials. 

This course will be a replication of that course. 
 
Course Prerequisite(s) 

• Successful completion of Step 2 Mathematics Course 
• An interest in exploring teaching 

 
NOTE: a TI 83/84 or Nspire calculator is optional, but if you have one bring it! 

Course Schedule 
Class Topic 

Topic 1: Course Orientation 
Unit 1: Functions 

Topic 2: Function Sorting 
Topic 3: Parabola Roots Exploration 
Topic 4: Qualitative Graphing 
Topic 5: Conic Sections 
Topic 6: Spring Mass Lab 
Topic 7: Sequences 
Topic 8: Difference Columns 
Topic 9: Test #1 

Topic 10: Function Patterns, Part 1 
Topic 11: Function Patterns, Part 2 

Unit 2: Modeling 
Topic 12: Modeling Functions and Linear Regression 
Topic 13: More Regression and Residuals 
Topic 14: Test #2 
Topic 15: Modeling Functions with Matrices, Part 1 
Topic 16: Terminal Speed Lab 
Topic 17: Modeling Functions with Matrices, Part 2 

Unit 3: Overlooked Topics and Explorations 
Topic 18: Parametric Models 
Topic 19: Parametric Explorations 
Topic 20: Test #3 
Topic 21: Polar Coordinate System 
Topic 22: Exponential/Logistic Models 
Topic 23: Vector Lab 
Topic 24: Comprehensive Applications, Part 1 
Topic 25: Comprehensive Applications, Part 2 
Topic 26: Test #4 

Unit 4: Geometry of Complex Numbers 
Topic 27: Geometry of Complex Numbers 
Topic 28: Polar Complex Numbers 
Topic 29: Mandelbrot Set 
Topic 30: Wrap-up and Review 

Course Description/Overview 
In this course, you will engage in explorations and lab activities designed to strengthen and expand your 
knowledge of the topics found in secondary mathematics. Course activities are designed to have you 



take a second, deeper look at topics you should have been exposed to previously; illuminate the 
connections between secondary and college mathematics; illustrate good, as opposed to typically poor, 
sometimes counterproductive, uses of technology in teaching; illuminate the connections between 
various areas of mathematics; and engage you in serious (i.e., non-routine) problem solving, problem-
based learning, and applications of mathematics. 
 
The course consists of four units: 1) Functions, 2) Modeling, 3) Overlooked Topics and Explorations, and 
4) Geometry of Complex Numbers. Specific topics of investigation include function properties and 
patterns, complex numbers, parametric equations, polar equations, vectors, and exponential growth and 
decay. Explorations involve the use of multiple representations, transformations, data analysis 
techniques (such as curve fitting) and interconnections among topics in algebra, analytic geometry, 
statistics, trigonometry, and calculus. The lab investigations include use of various technologies including 
computers, calculators, and computer graphing software.  

Course Objectives and Expectations 

Students will be able to… Evidence of Student Learning: 

demonstrate a depth of content knowledge 
with regard to important secondary 
mathematics topics such as parametric 
relations, polar relations, matrices, 
exponential and logarithmic functions, 
vectors, and complex numbers. 

• classroom activities, student 
presentation of findings, assessments, 
and classroom performance 

generate or work with relevant lab or 
exploration data and use regression, 
matrix, function pattern, and systems 
methods to generate a model the data. 

• classroom activities and classroom lab 
write up 

present mathematical ideas and topics in a 
knowledgeable and effective manner. 

• classroom presentations of findings and 
classroom performance 

demonstrate proficiency in the use of 
technology in the mathematics classroom. 

• classroom activities, labs, assessments, 
and classroom performance 

identify mathematics content connections 
between the various levels of secondary 
mathematics curriculum and between 
secondary and university level curriculum. 

• classroom activities, student 
presentation of findings, and classroom 
performance 

Course Objectives and Evidence of Student Learning 
 

 
Expectations 

1. Because a majority of the learning hinges on group work done during the class time, attendance 
is of utmost importance. Two points will be deducted for each absence. If you contact your 
instructor before the class begins, only one point will be deducted. One point will be deducted for 
each tardy after the first. If you leave class early or consistently choose not to participate, points 
will be deducted. NOTE: I reserve the right to lower your grade by one letter or fail you for 
excessive absences. 

2. You are expected to enhance classroom discussion with extended research of topics outside of 
the classroom. 

3. You must attempt all assigned problems and show all work in order to receive full credit. 



Assignments/Grading Policy 

 Activities Points 

Tests. There will be four in-class exams to test your knowledge of the concepts we are 
currently discussing in class. 

40 

Written Assignments, Labs, Homework. There will be frequent in-class and take-
home explorations and labs, as well as four major unit homework assignments.  

30 

Attendance, Engagement, and Contributions. Since a majority of this work hinges 
on group work done during the class time, attendance is of utmost importance and 
you are expected be in class each and every day. 

5 
(or more, 

se above.) 

Midterm Project. You will explore the beauty of mathematics. Details will be given later. 10 

Final Exam. This is a comprehensive final, sampling from all that we have talked 
about.  

15 

TOTAL 100 

Grading Scale 
90 -- 100 = A   
80 -- 89 = B  
75 -- 79 = C    
70 -- 74 = D   
Below 70 = F 

 
Late Work Policy: Assignments must be submitted on the dates indicated on the course outline. In 
general, late work will not be accepted. One half of the assigned points will be deducted for work that is 
submitted after the due date if there is a legitimate excuse. 
 
Dropping the Course: A student may not drop a course after the fourth class day except for good cause 
(e.g., health or serious personal problems, or a demonstrated need to work more hours). A student 
seeking to drop a class after the fourth class day should go to the Office of the Dean/Student Division for 
necessary approvals. 
 
Students with Disabilities: The University of Texas at Austin provides upon request appropriate 
academic accommodations for qualified students with disabilities. For more information, contact the 
Office of the Dean of Students at 471-6259, 471-4641 TTY, or on the Web at: 
http://deanofstudents.utexas.edu/events/ssd_accommodation_ltrs.php  
 
UT Policy on Scholastic Dishonesty: Students who violate university rules on scholastic dishonesty 
are subject to disciplinary penalties, including the possibility of failure in the course or dismissal from the 
University. Since such dishonesty harms the individual, all students, and the integrity of the University, 
policies on scholastic dishonesty will be strictly enforced. 
  

http://deanofstudents.utexas.edu/events/ssd_accommodation_ltrs.php

