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Course Description

This course explores various areas in contemporary mathematics, and consists of two components: required topics and supplemental topics. Required topics include mathematical patterns and problem solving, consumer finance, probability, statistics and Euclidean and transformational geometry. Optional topics may be chosen from the following: linear functions and applications; numeration systems; sets; logic; graph theory; election theory; apportionment; tessellations and fractals; and cryptography; in addition, instructors may also choose to expand upon the required topics. 

Prerequisite

MAT 099 with a “C” or better on the MAT 099 departmental final exam or placement by the computerized placement test.

Attendance Requirements: ***********************************
Required Textbook  *****************

Optional Materials

A scientific or graphing calculator is strongly recommended.  

Instructional Objective

To give students a transferable, college-level mathematics course that introduces them to areas in contemporary mathematics.

Course Requirements

Students will be expected to demonstrate an understanding of and an ability to perform the skills associated with the list of mathematical topics covered under the course objectives (see homework assignments for a more detailed listing of objectives).

General Course Objectives

Upon successful completion of this course, students will be able to apply a variety of problem-solving techniques; compute simple and compound interest; compute mortgage payments; work with the basics of counting, probability and descriptive statistics.  Additional material may include numeration systems and sets. 

	Problem Solving

Inductive and Deductive Reasoning

· Use inductive reasoning to predict a number

· Use inductive reasoning to make a conjecture

· Find a counterexample

· Use deductive reasoning to establish a conjecture

· Determine types of reasoning

Problem Solving with Patterns

· Find the next term of a sequence

· Find the nth term of a sequence

· Use the Fibonacci sequence

· Find a Fibonacci number

· Determine the properties of Fibonacci numbers

Problem-Solving Strategies

· Apply Polya’s problem-solving strategy

Geometry

       Basic Concepts of Euclidean Geometry 

· Find a distance on a line segment

· Know basic definitions such as plane, intersecting, parallel and        perpendicular lines, angles including right, straight, acute, obtuse, complementary and supplementary, vertical, alternate interior and alternate exterior and corresponding angles, degrees, transversal

· Determine if two angles are complementary/supplementary and find the complement/supplement of an angle

· Solve problems involving adjacent angles, intersecting lines, parallel lines cut by a transversal, and the angles of a triangle      

Perimeter and Area of Plane Figures 

· Know the definitions of plane figures such as polygon, regular polygon,  isosceles, equilateral, scalene, acute, obtuse and right triangle,  quadrilateral, parallelogram, rectangle, square, trapezoid, rhombus, circle, diameter, radius and circumference 

· Find the perimeter, circumference and area of plane figures such as triangle, parallelogram, rectangle, square, trapezoid, circle

· Solve problems involving perimeter and area of  plane figures

Similar Triangles

· Examine the properties of similar triangles

· Use similar triangles to find the unknown height of a triangle

· Solve a problem involving similar triangles
Volume and Surface Area

· Know the definitions of geometric solids such as a rectangular solid, cube, sphere, right circular cylinder, right circular cone and regular square pyramid

· Find the volume of the above geometric solids using formulas

· Find the surface area of the above geometric solids using formulas

· Solve problems involving volume and/or surface area of geometric solids 
            Transformational Geometry

· Rotation
· Reflection

· Translation

Consumer Finance

Simple Interest

· Calculate simple interest and simple interest rate

· Find the future value of a deposit

· Calculate the dividend yield for a stock

· Calculate the interest payments on a bond

Compound Interest 

· Calculate compound interest

· Calculate the future value of a deposit

· Find the present value of an investment

· Calculate the inflation rate

· Calculate the effect of inflation on purchasing power

· Calculate the effective interest rate

· Compare annual yields

Credit cards and Consumer Loans

· Calculate interest on a credit card bill

· Calculate the APR

· Calculate monthly payments on consumer loans

· Compare car leasing to car loans

Mortgages and IRAs

· Calculate closing costs

· Calculate mortgage payments

· Calculate principal and interest for a mortgage payment

· Calculate a mortgage payoff

Probability and Descriptive Statistics 

Fundamental Counting Principle

· Count by making a list

· Count by making a table

· Count by using a tree diagram

· Use the fundamental counting principle

· Count with and without replacement

Permutations and Combinations

· Use factorial notation

· Count permutations of objects

· Count permutations of indistinguishable objects

· Calculate combinations

Probability and Odds

· Use empirical probability 

· Calculate odds

Addition and Multiplication Rules

· Use the addition rule for probability

· Find the probability of the complement of an event

· Use combinatorics to find probabilities

Measures of Central Tendency

· Calculate the mean, median, and mode of a data set

· Calculate the weighted mean (e.g., GPA)

Measures of Dispersion

· Calculate the range of a data set

· Calculate the standard deviation of a data set

Measures of Position

· Calculate z-scores 

· Calculate percentiles

Normal Distribution

· Construct frequency tables and histograms

· Use the Empirical Rule to find probabilities

· Use the standard normal distribution to find probabilities

If time allows, the following material will be covered.

Numeration Systems

· Early Numeration Systems
· Place-Value Systems
· Different Base Systems
· Arithmetic in Different Bases
· Prime Numbers and Selected Topics from Number Theory
· Additional Topics from Number Theory
Sets

· Basic Properties of Sets
· Subsets
· Set Operations
· Applications of Sets
· Infinite Sets and Number theory



Student Resources 

The Math Center provides free, drop-in tutorial assistance for students in any QCC mathematics course. Soon to be located on the second floor of The Learning Center, the Math Center is a welcoming place where students have the opportunity to work intensively to improve their mathematical skills or simply drop by to ask a few questions. The Center’s hours for this semester are concurrent with The Learning Center’s hours (M-R 8 a.m. – 9 p.m; F 8 a.m. – 4 p.m.; Sat 9 a.m. – 3 p.m.); call 854-7487 for further information. In addition to providing tutoring, the Center houses student math resources such as the students’ and instructor’s solutions manuals to your text, computers, and additional textbooks. There are several math tutorial software titles on the Center’s computers that are very useful if you need to review a topic or need alternative explanations for material presented in class.

Check the QCC Math Center website, www.qcc.mass.edu/mathsupport/, for links to other math tutorial websites.

CLEARMath™ is a very useful computer program that covers many of the topics in this course. It contains explorations, lessons, quizzes, challenge problems, and other activities that are designed to reinforce your classroom experience. It is also useful in the event you miss a class or wish to hear an alternative presentation of a particular topic.  CLEARMath™ is installed on computers in the Math Center and Room 266-A and Room 003-S.

Methods of Instruction

The classes will be a combination of mini-lectures, discussions, group work, and writing activities. 

Student Responsibilities

· Most students find it difficult to learn Mathematics on their own and, since this is a rather unique course, it is expected that you will attend all classes for the full period in order to be successful in this course. 

· Should you happen to miss a class, you will be responsible for making up that day’s work and getting notes from another student or feel free to contact your instructor. 

· Homework will be assigned at every class and will be collected at the next class meeting. It is important that students keep on top of the course material, so homework must be done when assigned. Consequently, late homework will not be accepted. Please note that completion of all homework assignments in a timely manner is necessary to reinforce the skills learned in class that day. 

· Missed exams will not be made up. Please contact the instructor beforehand if you must miss an exam. In any event, you must contact the instructor before the exam is returned to the class in order to make alternate arrangements. 

· Class participation and attentiveness will be considered an integral part of this course. 

Assessment

Students will be assessed in various ways, including group work, math center attendance, in-class quizzes and exams, homework, and a final project that will be given in lieu of a final exam. Remember, your written work is a reflection of your effort in this course. Therefore, all work is to be written legibly, with scratch work done on separate paper. 

Grading (Sample)
Math Center Attendance………………………………….5%

Homework…………………………………………….…... 5%

Group work………………………………………………..20%

Exams………………………….……………………….…50%

Final Project……………….……..……………………….20%
Course Outline (see next page)
	Topic

	Problem Solving

	Inductive and Deductive Reasoning

	Problem Solving with Patterns

	Problem-Solving Strategies

	

	Numeration Systems and Topics

	Early Numeration Systems

	Place-Value Systems

	Different Base Systems

	Arithmetic in Different Bases

	Prime Numbers and Selected Topics

	

	Geometry

	Basic concepts of Euclidean Geometry

	Perimeter and Area of a Plane Figure

	Similar Triangles

	Volume and Surface Area

	

	The Mathematics of Finance

	Simple Interest

	Compound Interest

	Credit Cards and Consumer Loans

	Home Ownership

	

	Combinatorics and Probability

	The Counting  Principle

	Permutations and Combinations

	Probability and Odds

	Addition and Complement Rules

	

	Statistics

	Measures of Central Tendency

	Measures of Dispersion

	Measures of Relative Position

	Normal Distributions

	Linear Regression and Correlation

	

	Applications of Functions

	Rectangular Coordinates and Functions

	Properties of Linear Functions

	Finding Linear Models

	may be announced… stay tuned!
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