Math 193
Capstone Course for the Subject Matter Program in Mathematics
(Secondary Teaching Credential)

Catalog Description

Math 193, Capstone Course for the Subject Matter (Secondary Teaching Credential) Program in
Mathematics: A one semester course, reviewing the major themes presented in the upper
division subject matter program in mathematics, and relating these themes to the junior high
school and high school curriculum. Required for all subject matter students and offered Spring
semester only (3 units). Prerequisites: Successful completion of at least five of the following
courses: Math 102, 110AB, 121, 130AB, 190. Concurrent enrollment in Math 110A or Math
130A is permitted. Not allowable for credit for non-teaching credential.

Course Outline

Considerable flexibility will be allowed the instructor in selecting the topics for the course. The
purpose of the course is not to cover topics that are not included in the upper division major, but
to show how the major topics of the major apply to the secondary curriculum. The major topics
of the upper division program are important theorems (e.g., the Fundamental Theorem of
Algebra) or areas of study (e.g., power series representations).

The course will typically consist of at least four topics, and will incorporate areas of algebra,
analysis, number theory, and geometry. The following ten examples are meant to be illustrative
of appropriate topics:

1. Infinite Series
A. Geometric Series and Arithmetic Series

1 Decimal representations

a. repeating patterns

b. two representations of a single number
Binomial Theorem
Convergence
Formal Manipulation
1. Partial Fractions
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2. Fundamental Theorem of Arithmetic

GCD, LCM, and Rational numbers

GCD as a Linear Combination

Euclidean Algorithm

Fractions as a Sum of Fractions with Prime Power Denominator
Applications to Polynomials and Partial Fraction Decomposition
Prime Factorization of Denominator and Decimal Expansion
Irrational Numbers
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3. Tangent Lines without Calculus
A. Slope of a Straight Line
B Tangent Lines of Circles
C. Tangent Lines to Conic Sections
D Graphs of Derivatives and Antiderivatives
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4, Analytic Geometry via Vectors
A. Lines and Planes
1. Duality

B. Sections of Cones



C. Properties of Conic Sections Derived from Vectors in R
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Power Series Representations of Functions

A. Trigonometric Functions
B. Even and Odd Functions
C. Euler's Formula
D. Polynomial Approximation
E. Calculators
Number Systems (Algebraic Numbers and Transcendental Numbers)
A. Whole Numbers, Integers, Rational Numbers, Real Numbers
B. Complex Numbers
C. Algebraic Closure of Complex Numbers
D. Fundamental Theorem of Algebra
E. Insolvability of Quintics
F. Limits of Describing Numbers using Standard Notation
G. Decimal Representations
H. Least Upper Bound and Greatest Lower Bound
Discrete Mathematics
A. Combinatorics
B. Probability
C. Statistics
Mensuration
A. Fundamental Concepts of Area
1. Squares, Rectangles, Triangles, Trapezoids
2. Conic Sections
B. Volume
C. Area and the Antiderivative
D. Dimension
Relating Geometry to Algebra
A. Irrationality of 22
B. Geometric Proofs in Number Theory
C. Complex Numbers
1. Inversion
10. Indeterminate Forms
A. Applications
B. Error Analysis
C. Calculators



