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MAT   140

SURVEY OF MATHEMATICS

   I.
COURSE DESCRIPTION:

This course provides an introduction in a non-technical setting to selected topics in Mathematics.  Topics may include, but are not limited to, sets, logic, probability, statistics, matrices, mathematical systems, geometry, topology, mathematics of finance, and modeling.

  II.
OBJECTIVES:

Upon completion, students should be able to:

1) Understand and apply a variety of mathematical applications

2) Think logically

3) Apply critical thinking to solve relevant problems

4) Work collaboratively and independently to solve problems

 III.
OUTLINE OF INSTRUCTION:


A.
Problem Solving



1.
Solving Problems by Inductive Reasoning



2.
Strategies for Problem Solving



3. 
Calculating, Estimating and Reading Graphs


B.
Sets



1.
Symbols and Terminology



2.
Venn Diagrams and Subsets



3.
Set Operations and Cartesian Products



4.
Cardinal Numbers and Surveys



5.
Infinite Sets and Their Cardinalities


C.
Logic



1.
Statements and Quantifiers



2.
Truth Tables and Equivalent Statements



3.
The Conditional and Circuits



4.
Analyzing Arguments with Euler Diagrams



5.
Analyzing Arguments with Truth Tables


D.
Numeration and Mathematical Systems



1.
Historical Numeration Systems



2.
Arithmetic in the Hindu-Arabic System



3.
Conversion Between Number Bases



4.
Finite Mathematical Systems



5.
Groups


E.
Real Numbers and Their Representations



1.
Real Numbers, Order, and Absolute Value



2.
Operations, Properties, and Applications of Real Numbers



3.
Rational Numbers and Decimal Representation



4.
Irrational Numbers and Decimal Representation



5. 
Applications of Decimals and Percents


F.
Algebra



1.
Linear Equations



2.
Ratio, Proportion and Variation



3.
Linear Inequalities



4.
Properties of Exponents and Scientific Notation



5.
Polynomials and Factoring



6.
Quadratic Equations and Applications


G.
Graphs, Functions, and Systems of Equations and Inequalities



1.
Rectangular Coordinate System and Circles



2.
Lines and Their Slopes



3.
Equations of Lines and Linear Models



4.
Linear Functions, Applications and Models



5.
Quadratic Functions, Applications and Models



6.
Exponential and Logarithmic Functions, Applications, and Models



7.
Systems of Equations and Applications



8.
Linear Inequalities, Systems, and Linear Programming


H.
Geometry



1.
Points, Lines, Planes, and Angles



2.
Curves, Polygons and Circles



3.
Perimeter, Area, and Circumference



4.
Geometry of Triangles



5.
Space Figures, Volume, and Surface Area



6.
Transformational Geometry



7.
Non-Euclidean Geometry, Topology, and Networks



8.
Chaos and Fractal Geometry


I.
Trigonometry



1.
Angles and Their Measures



2.
Trigonometric Functions of Angles



3.
Trigonometric Identities



4.
Right Triangles and Function Values



5.
Laws of Sines and Cosines; Area Formulas



6.
The Unit Circle and Graphs

J.
Counting Methods



1.
Counting by Systematic Listing



2.
Fundamental Counting Principle



3.
Permutations and Combinations



4.
Pascal’s Triangle and the Binomial Theorem



5.
Counting Problems Involving “Not” or “And”

K.
Probability



1.
Basic Concepts



2.
Events Involving “Not” or “And”



3.
Events Involving “And”



4.
Binomial Probability



5.
Expected Value



6.
Estimating Probabilities by Simulation

L.
Statistics



1.
Frequency Distributions and Graphs



2.
Measures of Central Tendency



3.
Measures of Dispersion



4.
Measures of Position



5.
The Normal Distribution



6.
Regression and Correlation

M.
Consumer Mathematics



1.
The Time Value of Money



2.
Consumer Credit



3.
Truth in Lending



4.
Purchasing a House



5.
Investing

N.
Graph Theory



1.
Basic Concepts



2.
Euler Circuits



3.
Hamilton Circuits



4.
Trees and Minimum Spanning Trees

O.
Voting and Apportionment



1.
Possibilities of Voting



2.
Impossibilities of Voting



3.
Possibilities of Apportionment



4.
Impossibilities of Apportionment

  IV.
HOURS, CREDITS, PREREQUISITES:


Course Hours Per Week:
3
5 with Lab


Semester Hours Credit:
3
4 with Lab

Prerequisite:  a.  Proficiency in Numerical/Arithmetic Skills  (minimum ASSET score of 42 on Numerical or minimum CPT score of 57 on Arithmetic OR a grade of “C” or better in MAT 060

b.  Proficiency in Elementary Algebra (ASSET score of 38-55 on Elementary algebra or a CPT score of 30-42 on Intermediate Algebra OR a CPT score of  57-75 on Elementary Algebra OR a grade of “C” or better in MAT 070


Co-requisite:  MAT 140A Survey of Mathematics Lab

   V.
EVALUATION:

Evaluation is based on a student’s class participation and performance on instructor prepared tests.  Individual instructors may also incorporate a final exam, homework, quiz and/or calculator lab grades as they see fit.

VI.
SUGGESTED TEXT:  

“Mathematical Ideas”, Expanded 10th edition, Miller, Heeren, and Hornsby, Addison Wesley Publishing

 VII.
SUGGESTED REFERENCES:

MAT 140A is a co-requisite and has TWO hours of lab each week.  Instructor should select material that supplements the student’s course of study.  

VIII.
ADDITIONAL MATERIALS:

A syllabus is required to be given to each student on the first day of class explaining attendance and grading policies.  The syllabus should also include instructor contact information, course description, student learning outcomes and any prerequisite or co-requisite requirements.
