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Course Outline for Mathematics 38

TRIGONOMETRY WITH GEOMETRY

I. CATALOG DESCRIPTION:

MATH 38 -- TRIGONOMETRY WITH GEOMETRY — 5 units

Plane trigonometry with topics from plane geometry.  Geometry includes congruence, properties of polygons, parallel and perpendicular lines, similarity, area, volumes, and coordinate geometry.  Trigonometry includes trigonometric functions, trigonometric equations, graphs, triangle solution, identities, polar coordinates and complex numbers.  Prerequisite: Mathematics 55 or 55B or 55Y (completed with a grade of “C” or higher) or an appropriate skill level demonstrated through the Mathematics assessment process.  A student who completes Mathematics 36 will receive no credit for taking Mathematics 38. 5 hours.  

II. NUMBER OF TIMES COURSE MAY BE TAKEN FOR CREDIT: One    

III. PREREQUISITE AND/OR ADVISORY SKILLS:

A. Perform basic operations on complex numbers

B. Find complex roots of a quadratic equation

C. Sketch the graphs of functions and relations

D. Sketch the graphs of basic algebraic functions

E. Add, subtract, multiply, and divide rational expressions

F. Solve linear and nonlinear inequalities

G. Solve equations and inequalities that contain absolute values

H. Perform operations with rational exponents and radicals

I. Solve equations containing radicals

J. Solve equations quadratic in form

IV. EXPECTED OUTCOMES FOR STUDENTS:

Upon completion of the course, the student should be able to:
K. solve problems using definitions, postulates, and theorems concerning:

1. straight lines, rays, line segments;

2. midpoints of line segments and bisectors of angles;

3. perpendicular and parallel lines;

4. congruent and similar triangles;

5. perimeters, circumferences, and areas of 2-dimensional geometric figures;

6. volumes and surface areas of 3-dimensional geometric figures;

L. use definitions, postulates and theorems to prove geometric theorems, both synthetically and analytically, and both directly and indirectly;

M. identify and use trigonometric ratios in problem solving;

N. prove trigonometric identities;

O. develop and use trigonometric formulas to solve problems;

P. solve trigonometric equations;

Q. graph trigonometric and inverse trigonometric functions;

R. develop and use the law of sines and law of cosines to completely solve an oblique triangle;

S. graph basic polar coordinate equations (optional);

T. use DeMoivre’s Theorem to multiply, divide, and find roots of complex numbers.

V. CONTENT:

U. Introduction to an axiomatic system

V. Points, lines, planes, segments, rays, angles

W. Midpoint of a segment, bisector of a segment, bisector of an angle

X. Congruence and similarity of triangles

Y. Properties of triangles

Z. Parallel and perpendicular lines

AA. Coordinate geometry

AB. Properties of polygons

AC. Areas of polygons, volumes and surface areas of polyhedra

AD. Area and circumference of circles

AE. Volumes and surface areas of cylinders, cones, and spheres

AF. Review of functions and relations

AG. Trigonometric functions

AH. Trigonometric equations

AI. Proof of identities for an angle, sum and difference of 2 angles, double and half-angles

AJ. Graphs of trigonometric functions and their inverses

AK. Polar coordinates and complex numbers

AL. Law of sines, law of cosines

VI. METHODS OF INSTRUCTION:

AM. Lectures

AN. Classroom discussion

AO. Collaborative learning where applicable

AP. Demonstrations on view screen and/or computer

VII. TYPICAL ASSIGNMENTS:

AQ. Assignments from the book:

7. Page 201:  1 – 21 odd, proving trinometric identities;

8. Page 257:  5 – 40 every 5th, solve for all values of x where 0 ( x < 360o;

9. Page 295: 5 – 15 odd, completely solve an oblique triangle using the Law of Sines.

AR. Graphing calculator assignments (Handouts):

10. Sketch graphs of the following trigonometric equations. Identify the period and amplitude.

11. Sketch the graphs of the following trigonometric functions.  On your calculator graph the 2 terms separately and then graph the sum of the 2 terms.  For example y = sin x + cos x.  Graph sin x, cos x, and sin x + cos x.

VIII. EVALUATION:

AS. Methods of evaluation:

12. Examinations

13. Announced or unannounced quizzes at the option of the instructor

14. Grading of homework (optional)

15. Grading of graphing calculator handouts

16. Final Exam

AT. Frequency of evaluation:

17. At least 3 exams plus the final

18. Nightly homework assignments

19. At least 5 calculator handouts

AU. Types of problems:

20. Most problems should be open-ended.

a. Prove the following identity:  sin4 x ​– cos4 x = sin2 x – cos2 x;

b. Find all the solutions for 2sin x + 3 = 4;

c. Determine all the solutions in radians for the triangle where a = 6, b = 8, c = 12.

21. Use multiple choice and true-false questions at a minimum and only where appropriate.

d. Find the shift for y = 2cos(2x + (/4)
a) (    b) (/4   c) ​( (/4  d) (/2  e) none of these

e. True or False:  If sin 40o = sin 400o then 40o = 400o
IX. TYPICAL TEXTS:

AV. Lial, Hornsby, and Schneider, Trigonometry, 6th Ed., Addison Wesley, New York, NY, 1997.

AW. Gustafson and Frisk, Plane Trigonometry, 4th Ed. Brooks/Cole, Belmont, CA, 1994.

AX. Camp, Plane Geometry, Kendall/Hunt, Dubuque, IA, 1997.

X. OTHER MATERIALS REQUIRED OF STUDENTS: 

Graphing calculator is required.
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