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MAT   120

GEOMETRY & TRIGONOMETRY

   I.
COURSE DESCRIPTION:

This course introduces the concepts of plane trigonometry and geometry with emphasis on applications to problem solving.  Topics include the basic definitions and properties of plane and solid geometry, area and volume, right triangle trigonometry, and oblique triangles.  This class is geared towards our technical students, i.e. Landscape Gardening, Automotive Mechanics, Machining Technology, Marine & Diesel Mechanics, Criminal Justice Technology, etc.

  II.
OBJECTIVES:

Upon completion, students should be able to solve problems both independently and collaboratively using technology.  Since this class is geared towards our technical programs you should try to take a hands on approach to teaching the mathematics.  It is important to help them understand when and where the math might be used in his or hers field of learning.

 III.
OUTLINE OF INSTRUCTION:


A.  Introduction to Plane Geometry

1) Plane Geometry

2) Axioms and Postulates

3) Points and Lines


B.  Angular Measure



1) Units of Angular Measure



2) Units of Angular Measure in Degrees, Minutes, and Seconds



3) Expressing Degrees, Minutes, and Seconds as Decimal Degress



4) Expressing Decimal Degrees as Degrees, Minutes, and Seconds

4) Arithmetic Operations on Angular Measure in Degrees, Minutes, and Seconds

5) Simple Semicircular Protractor

6) Circle Graphs

7) Complements and Supplements of Scale Readings

C. Angular Geometric Principles



1) Naming Angles



2) Types of Angles



3) Angles Formed by a Transversal



4) Theorems and Corollaries

D. Triangles



1) Types of Triangles



2) Angles of a Triangle 



3) Isosceles and Equilateral Triangles



4) Isosceles Triangle Practical Application

5) Equilateral Triangle Practical Application 

6) The Pythagorean Theorem

7) Pythagorean Theorem Practical Applications

E. Congruent & Similar Figures



1) Congruent Figures



2) Similar Figures



3) Similar Triangles Practical Applications

F. Polygons

1) Types of Polygons

2) Types of Quadrilaterals

3) Polygon Interior and Exterior Angles 

4) Polygon Interior and Exterior Angles Practical Applications

5) Trapezoid Median Practical Applications

G. Circles

1) Definitions

2) Circumference Formula

3) Arc Length Formula

4) Radian Measure

5) Circle Postulates

6) Chords, Arcs, and Central Angles

7) Circle Chord Bisector Practical Application

8) Circle Tangents and Chord Segments

9) Circle Tangent Practical Application

10) Tangents From a Common Point Practical Application

11) Angles Formed Inside and on a Circle

12) Inscribed Angles Practical Application

13) Tangent and Chord Practical Application

14) Angles Outside a Circle

15) Internally and Externally Tangent Circles

16) Internally Tangent Circles Practical Application

17) Externally Tangent Circles Practical Application

H. Areas of Common Polygons

1) Areas of Rectangles

2) Areas of Parallelograms

3) Areas of Trapezoids

4) Areas of Triangles Given the Base and Height

5) Areas of Triangles Given Three Sides

I. Areas of Circles, Sectors, Segments, and Ellipses

1) Areas of Circles

2) Ratio of Two Circles

3) Areas of Sectors

4) Areas of Segments

5) Areas of Ellipses

J. Prisms and Cylinders:  Volumes, Surface Areas, and Weights

1) Prisms

2) Volumes of Prisms

3) Cylinders

4) Volumes of Cylinders

5) Computing Heights and Bases of Prisms and Cylinders

6) Lateral Areas and Surface Areas or Right Prisms and Cylinders

K. Pyramids and Cones:  Volumes, Surface Areas, and Weights

1) Pyramids

2) Cones

3) Volumes of Regular Pyramids and Right Circular Cones

4) Computing Heights and Bases of Regular Pyramids and Right Circular Cones

5) Lateral Areas and Surface Areas of Regular Pyramids and Right Circular Cones

6) Frustums of Pyramids and Cones

7) Volumes of Frustums of Regular Pyramids and Right Circular Cones

8) Lateral Areas and Surface Areas of Frustums of Regular Pyramids and Right Circular Cones

L. Spheres and Composite Figures:  Volumes, Surface Areas, and Weights

1) Spheres

2) Surface Area of a Sphere

3) Volume of a Sphere

4) Volumes and Surface Areas of Composite Solid Figures

M. Introduction to Trigonometric Functions

1) Ratio of Right Triangle Sides

2) Identifying Right Triangle Sides by Name

3) Trigonometric Functions:  Ratio Method

4) Customary and Metric Units of Angular Measure

5) Determining Functions of Given Angles and Determining Angles of Given Functions

N. Trigonometric Functions with Right Triangles

1) Variation of Functions

2) Functions of Complementary Angles

3) Determining an Unknown Angle When 2 Sides of a Right Triangle are Known

4) Determining an Unknown Side When an Acute Angle and one side of a Right Triangle are Known  

O. Practical Applications with Right Triangles

1) Solving Problems Stated in Word Form

2) Solving Problems Given in Picture Form and Require Auxiliary Lines

3) Solving Complex Problems that Require Auxiliary Lines

P. Functions of Any Angle, Oblique Triangles

1) Cartesian (Rectangular) Coordinate System

2) Determining Functions of Angles in any Quadrant

3) Alternating Current Applications

4) Determining Functions of Angles Greater than 360 degrees 

  IV.
HOURS, CREDITS, PREREQUISITES:


Course Hours Per Week:
2 Lecture and 2 Lab


Semester Credit Hours:
3


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:  None

   V.
EVALUATION:

Student evaluation will be based on the performance of the instructor prepared chapter/unit tests, usually a minimum of six.  Individual instructors may also incorporate homework and quiz/lab grades as they see fit.

VI.
SUGGESTED TEXT:  

Technical Mathematics, (4th Edition) by Robert D. Smith.

 VII.
SUGGESTED REFERENCES:

MAT 120 incorporates TWO hours of lab time each week.  This might be a good time to give a lab/quiz on what has been lectured during the week.  You could also designate this time as a HW review session by going around the room and observing what kind of progress the students are making on their HW assignments.   

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.  A scientific calculator is also strongly recommended but not required.  The use of a scientific calculator is very beneficial when we begin to discuss Triangles in Unit 22.  I would encourage the students to obtain a "whole argument" entry calculator i.e. the TI-30XIIS.        
