ESSEX COUNTY COLLEGE

Mathematics and Physics Division
MTH 120 – Precalculus II
Course Outline
Course Number & Name:  MTH 120 Precalculus II
Credit Hours:  4
.0
Contact Hours:  4.0
Lecture:  4.0
Lab:  N/A
Other:  N/A

Prerequisites:  Grade of “C” or better in MTH 119 or placement


Co-requisites:  None



Concurrent Courses:  None

Course Outline Revision Date:  Fall 2010
Course Description: This course, along with MTH 119, prepares students for a rigorous treatment of calculus.  Topics covered include trigonometric functions; graphing trig functions; inverse trig functions; trigonometric identities; trig equations; vectors; analytic geometry; polar coordinates; sequences and series.  A graphing calculator may be required.
General Education Goals: MTH 120 is affirmed in the following General Education Foundation Category: Quantitative Knowledge and Skills.  The corresponding General Education Goal is as follows: Students will use appropriate mathematical and statistical concepts and operations to interpret data and to solve problems.

Course Goals: Upon successful completion of this course, students should be able to do the following:
1. demonstrate knowledge of the fundamental concepts and theories from pre-calculus;
2. utilize various pre-calculus problem-solving and critical-thinking techniques to set up and solve applied problems in engineering, sciences, and other fields;
3. communicate accurate mathematical terminology and notation in written and/or oral form in order to explain strategies to solve problems as well as to interpret found solutions; and
4. use graphing calculators effectively as a tool to solve such problems as those described above. 
Measurable Course Performance Objectives (MPOs): Upon successful completion of this course, students should specifically be able to do the following:

1. Demonstrate knowledge of the fundamental concepts and theories from pre-calculus:
1.1 convert between radian and degree measures;

1.2 use trigonometric function definitions and the Law of Sines and the Law of Cosines to solve right and oblique triangles;

1.3 evaluate trigonometric functions of any angle using identities and formulas to simplify when helpful;

1.4 evaluate inverse trigonometric functions of appropriate real numbers;

1.5 sketch the graphs of trigonometric functions and inverse trigonometric functions;

1.6 use the fundamental and derived trigonometric identities to verify other trigonometric identities, evaluate trigonometric expressions, and solve trigonometric equations;
1.7 perform basic vector operations including the dot product and represent vectors graphically;

1.8 find magnitude and direction of a vector and find projections of one vector onto another;

1.9 find the angle between vectors;

1.10 recognize, write and find the nth term of arithmetic and geometric sequences;

1.11 find infinite and partial sums of arithmetic and geometric sequences where appropriate;

1.12 use Mathematical Induction to prove mathematical statements and theorems;

1.13 use the Binomial Theorem and Pascal’s Triangle to calculate binomial coefficients and write binomial expansions;

1.14 write equations of parabolas, ellipses and hyperbolas in standard form and identify all characteristics (vertices, foci, directrix and/or asymptotes) of the conic sections; and
1.15 graph curves that are represented by sets of parametric equations as single rectangular equations

2. Utilize various pre-calculus problem-solving and critical-thinking techniques to set up and solve applied problems in engineering, sciences, and other fields:
2.1 use vectors to solve real-life problems such as finding the work done by a force;

2.2 use partial sums to calculate compound interest;

2.3 solve problems involving angular velocity, linear velocity, harmonic motion, and projectile motion; and

2.4 evaluate trigonometric mathematical models
3. Communicate accurate mathematical terminology and notation in written and/or oral form in order to explain strategies to solve problems as well as to interpret found solutions:

3.1 
write and explain solutions to application problems including force and work problems

4. Use graphing calculators effectively as a tool to solve such problems as those described above: 
4.1 use the graph feature to display trigonometric functions;

4.2 use the zero feature to find zeroes to solve trigonometric equations;

4.3 use the graph feature examine periodicity of trigonometric functions and examine other function characteristics;

4.4 use the graph feature to display circular, elliptical and hyperbolic, parametric and polar functions; and

4.5 use seq and func features to graph sequences and calculate partial sums
Methods of Instruction: Instruction will consist of a combination of lectures, class discussions, group work, board work, and individual study.

Outcomes Assessment: Test and exam questions are blueprinted to course objectives.  Data is collected and analyzed to determine the level of student performance on these assessment instruments in regards to meeting course objectives.  The results of this data analysis are used to guide necessary pedagogical and/or curricular revisions.
Course Requirements: All students are required to:
1. Maintain regular attendance.
2. Complete assigned homework in a timely manner.
3. Take part in class discussions and do problems on the board when required.
4. Take all tests and quizzes when scheduled; these include a minimum of three class tests as well as a cumulative final exam. 

Methods of Evaluation:
 Final course grades will be computed as follows:





                  





        % of 

Grading Components
          final course grade

· Homework, quizzes and class participation


 10 – 15%
A perusal of homework problems and quizzes and class discussion will determine the extent to which students master course objectives.




· 3 or more Tests (dates specified by the instructor)
 55 – 65%
Tests will show evidence of the extent to which      students meet course objectives, including, but not limited to, identifying and applying concepts, analyzing and solving problems, estimating and interpreting results, and stating appropriate conclusions using correct terminology.
· Final Exam

 20 – 30% 
The comprehensive final exam will examine the extent to which students have understood and synthesized all course content and achieved all course objectives.

Note: The instructor will provide specific weights, which lie in the above-given ranges, for each of the grading components at the beginning of the semester.    

Academic Integrity: Dishonesty disrupts the search for truth that is inherent in the learning process and so devalues the purpose and the mission of the College.  Academic dishonesty includes, but is not limited to, the following:

· plagiarism – the failure to acknowledge another writer’s words or ideas or to give proper credit to sources of information;

· cheating – knowingly obtaining or giving unauthorized information on any test/exam or any other academic assignment;

· interference – any interruption of the academic process that prevents others from the proper engagement in learning or teaching; and

· fraud – any act or instance of willful deceit or trickery.

Violations of academic integrity will be dealt with by imposing appropriate sanctions.  Sanctions for acts of academic dishonesty could include the resubmission of an assignment, failure of the test/exam, failure in the course, probation, suspension from the College, and even expulsion from the College.
Student Code of Conduct: All students are expected to conduct themselves as responsible and considerate adults who respect the rights of others.  Disruptive behavior will not be tolerated.  All students are also expected to attend and be on time all class meetings.  No cell phones or similar electronic devices are permitted in class.  Please refer to the Essex County College student handbook, Lifeline, for more specific information about the College’s Code of Conduct and attendance requirements.
Course Content Outline: based on the text Precalculus Functions and Graph: A Graphing Approach, 5th Edition, by Larson, Hostetler & Edwards; published by Houghton Mifflin, 2008
Class Meeting
(80 minutes)

Chapter/Section




Chapter 4 Trigonometric Functions

1

4.1
Radian and Degree Measure

2

4.2
Trigonometric Functions: The Unit Circle

3

4.3
Right Angle Trigonometry

4

4.4
Trigonometric Functions of Any Angle

5

4.5
Graphs of Sine and Cosine Functions

6

4.6
Graphs of Other Trigonometric Functions

7

4.7
Inverse Trigonometric Functions

8

4.8
Applications and Models



Chapter 5 Analytic Trigonometry

9

5.1
Using Fundamental Identities

10

5.2
Verifying Trigonometric Identities

11

5.3
Solving Trigonometric Equations

12

5.4
Sum and Difference Formulas

13

5.5
Multiple-Angle Formulas

14 Review for Test #1
15 Test #1 on Chapters 4 & 5


Chapter 6 Additional Topics in Trigonometry

16

6.1
Law of Sines

17

6.2
Law of Cosines

18

6.3
Vectors in a Plane

19

6.4
Vectors and Dot Products

20

6.5
Trigonometric Form of a Complex Number

21

Review for Test #2
22

Test #2 on Chapter 6


Chapter 8 Sequences and Series

23

8.1
Sequences and Series

24

8.2
Arithmetic Sequences and Partial Sums

25

8.3
Geometric Sequences and Series

26

8.4
Mathematical Induction

27


8.5
The Binomial Theorem


Chapter 9 Topics in Analytic Geometry

28-29

9.1
Introduction to Conics: Parabolas

29-30

9.2
Ellipses

Class Meeting
(80 minutes)

Chapter/Section


31

Review for Test #3
32


Test #3  on Chapters 8 & 9
33-34

9.3
Hyperbolas

35-36

9.4
Rotation & Systems of Quadratic Equations

37

9.5
Parametric Equations

38-39

9.6
Polar Coordinates

40-41

9.7
Graphs of Polar Coordinates

42


Review for Final Exam

43


Comprehensive Final Exam on all course material covered
MTH 120 – Suggested Homework Problems
Text:
Precalculus Functions and Graph: A Graphing Approach, 5th Edition, by Larson, Hostetler & Edwards; published by Houghton Mifflin, 2008
Section

Homework page and numbers
4.1 

p. 265 # 3,5,7,9,11,13,15,17,23,25,31,37,39,43,47,53,61,71,73,77,81,97,98

4.2

p. 274 # 1,3,7,9,11,27,31,37,39,41,43,45,47,51,55,57,61

4.3

p. 284 # 1,3,9,13,17,19,21,23,29,31,35,37,41,43,45,51,53,55,57,59,61,69,71,78,
79,80

4.4

p. 294 # 1,3,5,7,9,13,15,17,19,21,23,25,31,35,37,39,41,43,47,49,53,55,61,

63,65,68,79,81,85,87,89,91

4.5

p. 304 # 1,5,7,11,27,29,33,39,41,43,45,47,51,65,67

4.6

p. 316 # 5,7,9,13,15,17,19,23

4.7

p. 327 # 1,5,7,9,15,17,19,21,23,25,27,29,35,39,47,49,51,55,57,59,81,83

4.8

p. 337 #1,3,5,7,9,17,20,22,25,29,33,37,39,41

5.1

p. 357 # 1,3,5,9,27,31,35,43,45,47,51,55,59,65,69

5.2

p. 365 # 1,3,5,7,9,23,41,43,45,47

5.3

p. 376 # 25,27,29,31,33,35,39,41,43,45,47

5.4

p. 384 # 7,13,23,25,27,35,37,39,63,65,71,73

5.5

p. 394 # 1(c,d,e), 13,15,37(a,b,c), 39,47,49,57,93,95,97

6.1

p. 414 # 1,3,7,9,15,17,25,27,33

6.2

p. 421 #9,11,13,17,29,33,38,40,45

6.3

p. 433 #3,5,9,27,29,41,45,48,51,53,63,65,67,69,73,75,79,83; p. 463 # 79

6.4

p. 445 #1,3,17,19,25,27,31,33,35,37

6.5

p. 456 # 9,11,25,31,37,41,45,55,57,61,63,91,95,102,125,127,129

8.1

p. 587 # 1,3,9,21,23,33,43,49,57,59,63,69,73,75,79,83,91,95,97,101

8.2

p. 598 # 1,3,7,11,13,17,21,23,25,35,39,41,49,61,63,65,69,73,75,81,83

8.3

p. 607 # 1,5,11,15,19,23,25,27,31,33,35,45,49,55,59,73,74

8.4

p. 617 # 1,3,7,9,11,13

8.5

p. 624 # 1,3,5,11,17,19,21,25,27,29,49,53,55,69,71

9.1

p. 667 # 45,49,55,57,59,61,63,65,67,69,71,75,77,81

9.2

p. 677 # 1,3,5,9,11,13,15,17,19,23,25,27,31,33,35,37

9.3

p. 687 # 5,7, 9,11,13,15,19,21,23,25,27,31,33,41

9.5

p. 704 # 1,3,7,11,15,17

9.6

p. 711 # 1,3,5,9,13,15,17,29,31,33,43,45,47,49,55,61,63,69,71

9.7

p. 720 # 11,15,17,29,32
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